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A tribunal has been established to adjudicate a dispute under the USMCA free trade agreement 
involving the use of genetically engineered corn and use of glyphosate-based herbicides. 
Friends of the Earth (FOE) submitted invited comments to the Secretariat managing the dispute 
resolution process on March 13, 2024. An evidentiary hearing was held before the tribunal on 
June 26-27, 2024 in Mexico City during which the two parties to the dispute – Mexico and the 
United States – presented their respective cases.  
 

The purpose of the hearing was to provide the three-member tribunal a chance to ask questions 
of the parties. The tribunal asked the U.S. delegation what percentage of the GMO corn grown 
in the U.S. was sprayed with a glyphosate-based herbicide (GBH). The tribunal noted that the 
frequency of glyphosate use would impact the scope and degree of any public health and 
environmental impacts associated with the use of this herbicide, and so they wanted to know 
what percentage of the GMO corn grown in the U.S. was sprayed with a GBH.  
 

The representatives of the U.S. government provided vague comments about lacking data on 
the extent of glyphosate use on GMO corn. In this addendum to Friends of the Earth’s March 
13, 2024 comments, we summarize detailed, readily available U.S. Department of Agriculture 
(USDA) data on glyphosate use on corn since commercial introduction of glyphosate-tolerant 
GMO varieties in 2000. It is not known why the U.S. government representatives did not share 
these data during the tribunal hearing. 
 

Key Finding 
 

The data reviewed herein provides a clear answer to the tribunal’s core question – almost all 
corn acres planted to glyphosate-tolerant seeds since 2000 have been sprayed with 
glyphosate one or more times, and at incrementally higher rates of application.  
 

As a result, glyphosate use on corn in the U.S. rose from 5 million pounds in 2000 to 88 million 
pounds at peak glyphosate use on corn in 2016. This 17.6-fold increase was essentially all 
brought about by the planting of glyphosate-tolerant seeds. In 2022, the most recent year for 
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which data is available, 75.9 million pounds of glyphosate were used on corn, with 80% of corn 
acres treated. The upward trajectory in glyphosate use on corn is evident in Figure 1. 
 

 
 

The corn acres planted to glyphosate-tolerant varieties increased from 7% of total corn acres in 
2000 to 89% in 2016. In 2022, the latest year for which data is available, 90% of acres were 
planted to glyphosate-tolerant varieties. This increase in corn acres planted to glyphosate-
tolerant seed has driven nearly all of the increased use of glyphosate on corn in the U.S.  
 

In recent years, a small percentage of corn acres planted to a glyphosate-tolerant seeds have 
not been sprayed with glyphosate. Two factors have driven this outcome:  

(1) the spread of several glyphosate-resistant weeds has rendered additional GBH 
applications less effective and uneconomical on some farms, and  
(2) by around 2015, the pesticide-seed-biotech industry had moved the glyphosate-
tolerant gene into nearly all the foundational corn breeding lines.  

 

As a result, in recent years, the supply of glyphosate-tolerant seed has exceeded demand, so 
some corn farmers have had to choose among glyphosate-tolerant seed varieties despite not 
wanting or intending to spray glyphosate on their crop. 
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Figure 1. Trends in the pounds of glyphosate applied on all corn 

in the U.S. 

Pounds Applied



   

 3 

 

Portion of U.S. Corn Crop Planted to Glyphosate-Tolerant Seed 
 

The USDA’s Economic Research Service (ERS) compiles detailed data on the traits embedded in 
the three primary GMO crops grown in the U.S. – corn, soybeans, and cotton. There are two 
primary GMO traits in corn: herbicide-tolerance (HT), and insect protected, or Bt-transgenic 
varieties.  
 

Essentially all GMO corn varieties are engineered to tolerate post-emergent applications of 
glyphosate. This GMO trait came onto the U.S. market in 2000. Glyphosate-tolerant corn can be 
sprayed with a GBH through mid-summer. Herbicide-tolerant (HT) corn provides farmers 
another tool to gain control of weeds that germinate weeks after crop emergence but before 
the crop-canopy closes (thereby shutting off light reaching the surface of the soil and essentially 
stopping the emergence of new weeds).  
 

Almost all contemporary GMO corn varieties also express one to five Bt and or VIP toxins that 
can help control insect pests including the European corn borer, corn rootworms, and cutworms 
(for details, see the March 2024 FOE comments).  
 

Figure 2 is from the ERS website and displays trends in the percent of total corn acres planted to 
varieties expressing just an HT trait, just a Bt trait, and stacked traits (i.e. both HT and Bt). 
Essentially all commercially significant stacked-trait corn varieties are glyphosate tolerant. 
The total percentage of the U.S. corn crop in any given year planted to a glyphosate-tolerant 
variety is the sum of the percent of corn acres planted to a variety expressing just an HT trait 
and the percent expressing stacked traits. The appendix contains a detailed table including this 
ERS data.  
 

As is clear in the figure below that the percent of corn acres planted with the glyphosate-
tolerant trait rose from less than 10% in the early 2000s, to 70% in 2010, and 90% in 2018. It has 
hovered around 90% since. 
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Figure 2. 

 

 

Glyphosate Use on All Corn Acres 
 

Glyphosate-based herbicides came on the market in 1974. About 1.4% of corn acres were 
sprayed with Roundup/glyphosate in 1982 (the first year USDA data on glyphosate use on corn 
is available).  Between 1992 and 1993, the percent of corn acres treated with Roundup rose 
from around 1% to 5% as the acreage devoted to no-till planting systems increased.  
 

Commercial corn varieties expressing the glyphosate-tolerant trait become available in 2000, 
and some 7% of total corn acres were planted to a glyphosate-tolerant variety that year (5.6 
million acres). In 2000 about 9% of total corn acres were treated with Roundup/GBHs, or 7.2 
million acres, as shown in the appendix table.  
 

Accordingly in 2000, about 78% of all glyphosate-treated corn acres were fields planted to 
glyphosate-tolerant GMO seeds. It is nearly certain that close to 100% of the corn acres planted 
to glyphosate-tolerant seed was sprayed with glyphosate that year because of the significant 
premium charged for the new trait and the then-excellent efficacy of Roundup. Glyphosate-
resistant weeds did not become common in corn until the mid-2000s, and initially only then in 
the southeast. But by 2015, glyphosate-resistant weeds were becoming common wherever 
GMO corn, soybeans, or cotton were grown. 
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By 2005, 27 million corn acres were treated with glyphosate and 21.3 million acres were planted 
to seeds expressing the glyphosate-tolerant trait. Hence in 2005, 79% of the corn acres sprayed 
with a GBH were planted to a glyphosate-tolerant variety. 
 

The percent of corn acres planted to glyphosate-tolerant corn rose from 26% in 2005 to 63% in 
2008, an increase of 37% in just three years. The acres sprayed with a GBH rose sharply too, 
from 27 million to 50.6 million acres.  
 

In 2010, 61.7 million acres were planted to glyphosate-tolerant varieties. Glyphosate-tolerant 
acres in 2010 accounted for 92% of all corn acres sprayed with a GBH. Again, nearly 100% of the 
GMO glyphosate-tolerant acres were sprayed with a GBH. Some 6% of corn acres were not 
GMO but were sprayed with a GBH, likely in conjunction with no-till. 
 

By 2013, 81 million acres were planted to a glyphosate-tolerant variety but only 73.2 million 
acres were sprayed with glyphosate. Accordingly, about 7 million acres planted to a glyphosate-
tolerant corn variety were not sprayed with a GBH. This inflection point was brought in part by 
the spread of resistant weeds, but the oversupply of glyphosate-tolerant seed is emerging as 
the more significant factor.   
 

The supply of glyphosate-tolerant seeds has exceeded farmer demand for several years now. 
The process of removing the glyphosate-tolerant trait from corn breeding lines takes time and is 
expensive and the industry has thus far chosen not to do so. As a result, a growing number of 
corn farmers have to purchase GMO seed with traits they do not want nor need.  
 

In all years since 2013, there were more corn acres planted to herbicide-tolerant varieties than 
acres sprayed with a GBH. Over this time period, about 4% to 8% of the U.S. corn supply was 
managed organically or to meet the demand for non-GMO corn. None of these acres were 
planted to glyphosate-tolerant seed, but many acres planted to non-GMO seed were sprayed 
with a GBH. The USDA does not collect annual data on the percent of corn acres planted to non-
GMO seed nor does it routinely report annual herbicide use on non-GMO corn acres. 
 

The percent of glyphosate-tolerant corn not sprayed with glyphosate likely did not exceed 2% in 
any given year from 2000 through around 2013, but has incrementally risen in the last decade 
to perhaps as high as 8% in some recent years.  
 

Changes in the Rate and Number of Applications and Pounds of Glyphosate 
Applied 

 
Through 1998, the vast majority of corn acres sprayed with Roundup/glyphosate were treated 
only once per crop year. Such applications were typically made before crop emergence to 
“burndown” early season weed growth. Prior to the emergence of glyphosate-tolerant crops, 
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glyphosate could not be sprayed on a growing crop without killing the crop along with any 
weeds. 
 

Annual details on the average number of glyphosate applications, the average rate of 
application, the average rate per crop year (number of applications multiplied by the average 
rate), and pounds of glyphosate applied on all corn acres are in the detailed table in the 
appendix. The data in the appendix table are from USDA’s National Agricultural Statistics 
Service. 
 

In most years between 1990 and 1998, on average between 0.5 and 1.0 pound of glyphosate 
was applied per treatment, with most acres sprayed with around two-thirds of a pound of 
glyphosate. Total pounds applied ranged from a low of 610,000 in 1992 to 2,726,000 in 1998.  
 

Reliance on glyphosate among all corn herbicides was modest through 1998. Glyphosate 
accounted for less than 1% of total corn herbicide use in most years between 1982 and 1998 
and reached just 1.3% in 1998. In the next two years, use about doubled as more corn farmers 
adopted no-till planting systems and sprayed Roundup before or at planting to kill early-season 
weeds. 
 

By 2003, just three years after commercial launch of glyphosate-tolerant seeds, glyphosate was 
applied on 19.7% of all corn acres and 15% of corn acres were planted to glyphosate-tolerant 
varieties. Because farmers could spray a GBH on their corn crops both before crop emergence, 
and twice or more during the growing season, the average corn acre was sprayed 1.2 times with 
a GBH. The rate rose modestly from 1998 to 2003 (0.64 pound to 0.69 pound of glyphosate per 
acre). Total glyphosate pounds applied increased from 2.7 million to 13.3 million, an almost 5-
fold increase. By 2003, glyphosate accounted for just under 8% of total corn herbicide use. 
 

Five years later in 2008, glyphosate use on corn had increased to 50.8 million pounds, almost 4-
fold higher than in 2003 and glyphosate accounted for just under 27% of total herbicide pounds 
applied on corn. Because the efficacy of GBHs was beginning to slip, the average number of 
applications per acre rose to 1.3 and the average rate of application drifted upward to 0.79 
pound. 
 

Glyphosate use on corn rose to a peak level in pounds applied in 2016. A total of 88.4 million 
pounds of glyphosate was applied that year, nearly 1.0 pound for every acre of corn grown in 
the U.S. Glyphosate accounted for 35.4% of total corn herbicide use that year. 
 

In terms of peak reliance on glyphosate compared to all other corn herbicides, that occurred 
the year before in 2015, when 71.4 million pounds of glyphosate applied accounted for 42.9% 
of total corn herbicide pounds applied. 
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The average number of glyphosate applications per corn acre has fluctuated between 1.2 and 
1.3 since 2002. The average rate of application peaked in 2016 at 0.92 and has fallen modestly 
since to around 0.9 pound. 
 

Figure 3 displays the trend in the average number of glyphosate applications per acre of corn as 
well as the average rate of application.  
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Figure 3. Trends in the average number of glyphosate 

applications per acre of corn and average rate of application. 

Average Number Applications Average One-time Rate per Application
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Appendix: Trends in the Planting of GMO Corn and Glyphosate Use on Corn in 
the United States: 1971 through 2022 (based on USDA data) 
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