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Frequently Asked Questions  --                                                                 “Impacts of Genetically Engineered Crops on Pesticide Use:                                             The First Thirteen Years”

What is this report about?

This report quantifies the impacts of genetically engineered (GE) corn, soybeans, and cotton on overall pesticide use between 1996, the year GE crops were introduced, and 2008 (i.e., the first 13 years of commercial use).  Pesticides are any chemical used to control pests, including weeds and insects.  The pesticides considered in this report are herbicides (weed-killers) and insecticides.
Why does the report focus on just three GE crops?

GE soybeans, corn and cotton comprise the vast majority (roughly 99%) of the acreage planted to all GE crops in the U.S. since the year of first commercial use (1996).
Why does the report focus on pesticide use with GE crops?

Pesticides are toxic chemicals that can harm human health and the environment.  GE crops have one or both of two “traits” that impact pesticide use.  Herbicide-tolerant crops are engineered to withstand direct application of herbicides to kill weeds in crop fields.  Insect-resistant Bt corn and cotton produce insecticidal toxins in plant cells, in order to kill insects feeding on the plant or plant roots.  Most GE corn and cotton have both traits.  Given the growing use of GE crops, it is important to determine how they impact pesticide use, human health and the environment.
What are the major findings?

Herbicide-tolerant (HT) corn, soybeans and cotton have increased herbicide use by 382.6 million pounds over the 13 years studied, while insect-resistant Bt corn and cotton have reduced insecticide use by 64.2 million pounds, resulting in an overall 318.4 million pound increase in pesticide use across all types of GE crops.  GE crops have thus led to an 7.5% increase in pesticide use on these three crops.

The vast majority of HT crops are Monsanto’s “Roundup Ready” (RR) varieties, resistant to glyphosate, the active ingredient in Roundup brand herbicide.  Dramatically increased use of Roundup with these RR crops has led to an epidemic of glyphosate-resistant weeds, which now infest millions of acres of cropland.  Killing resistant weeds requires more herbicides, applied more often and at higher doses, and even a doubling or tripling of herbicide use sometimes proves ineffective.  The spread of resistant weeds is the major factor driving increased overall pesticide use on GE crops.
How have biotech companies responded to resistant weeds?

By developing new GE-HT crops that are: 1) Resistant to older, more toxic herbicides, like 2,4-D (part of the Agent Orange used in the Vietnam War); 2) Resistant to higher doses of glyphosate; and 3) Tolerate applications of several different herbicides.  These supposed “solutions” to glyphosate-resistant weeds are like pouring gasoline on a fire to put it out.  They will increase pesticide use, pollution of the environment, and generate new weeds resistant to multiple herbicides.  
Haven’t Roundup Ready crops reduced the use of more toxic herbicides?

Initially, the massive increase in Roundup use did lead to reduced use of more toxic herbicides.  But over the past five to ten years, an epidemic of glyphosate-resistant weeds has forced many farmers to both dramatically increase their use of Roundup and turn back to older, more toxic herbicides, like acetochlor, atrazine, 2,4-D and paraquat.

In addition, a growing body of evidence shows that Roundup is more toxic than previously thought.  Its use has been linked to increased rates of cancer in pesticide applicators, as well as high levels of mortality in several species of frogs.  This evidence is worrisome, given that glyphosate herbicides have become by far the most heavily used pesticide in the history of agriculture.  According to the EPA, roughly 180 million pounds of glyphosate are applied each year in agriculture alone.  

But isn’t Roundup (glyphosate) safer than other herbicides?

Claims that Roundup is a relatively safe herbicide are based on studies of its active ingredient, glyphosate, compared to other herbicide active ingredients.  On a pound for pound basis, glyphosate is among the safer herbicides  now on the market, but to compare risks from an acre treatment with Roundup, in contrast to an acre treated with a competing product, application rates and the environmental fate of different herbicides must be taken into account.  Many herbicides are applied at one-tenth, or even one-one hundredth the rate of glyphosate, and pose less risk as a result.

Moreover, Roundup contains additional ingredients (e.g. surfactants) to help improve the effectiveness of glyphosate.  Some of these added ingredients are more toxic than glyphosate.  Studies have shown that exposure to Roundup formulations containing certain of these additional ingredients increases the risk of cancer in farmers and farmworkers, and causes high levels of mortality in certain species of frogs.

Who wrote the report?

Dr. Charles Benbrook, the Chief Scientist of The Organic Center.  

This is the third report on this topic written by Dr. Benbrook (see brief bio at the end of these FAQs).  The first report was released in 2003 and analyzed the impact of GE crops on pesticide use over the first eight years of commercial planting of GE crops, and the second came out in 2004, covering the first nine years.

How can I get a copy of the report?
The full report is posted on The Organic Center’s website.  Go to www.organic-center.org, click on “State of Science,” and then on “Pesticides.”  The report is the first item in the list.  Or, go to –

http://www.organic-center.org/science.pest.php?action=view&report_id=159
The full report is posted.  The Executive Summary is also posted as a stand-alone document.
Who sponsored this project and the preparation of this report?

The analytical work required to produce this report was supported by the following non-governmental organizations: Union of Concerned Scientists, Center for Food Safety, Cornerstone Campaign, Rural Advancement Fund International – USA, Californians for GE-Free Agriculture, and Greenpeace-USA.   The Organic Center supported the writing and preparation of the report and supporting materials.

How much did the project cost?

The total cost of this project was about $40,000.00.  

Was the report peer reviewed?

Yes, the report was peer reviewed following the standard review procedures adhered to by The Organic Center.  

Will the results be published in a scientific journal?

The report is far too long (69 pages, plus 18 pages of Supplemental Tables) for submission to a scientific journal.  In the near future, the Center hopes to submit a journal article on the methodology and major findings to an appropriate journal.
Where are the Supplemental Tables posted?
The Supplemental Tables are posted on the Organic Center’s website at: 
http://www.organic-center.org/reportfiles/SupplementalTablesv2.pdf
Brief Bio for Dr. Benbrook

Dr. Charles Benbrook serves as the Chief Scientist of The Organic Center, and lives in northeast Oregon near the small town of Troy.

Benbrook worked in Washington, D.C. on agricultural policy, science and regulatory issues from 1979 through 1997.  He served for 1.5 years as the agricultural staff expert on the Council for Environmental Quality.  From 1981-1983, he was the Executive Director of the Subcommittee on Department Operations, Research, and Foreign Agriculture, U.S. House of Representatives.  Benbrook served as the Executive Director, Board on Agriculture, National Academy of Sciences from 1984-1990.  He ran Benbrook Consulting Services from 1991 through 2006.  

Benbrook has a PhD in agricultural economics from the University of Wisconsin-Madison and an undergraduate degree from Harvard University.  He holds an adjunct faculty position in the Crop and Soil Sciences Department, Washington State University.
Dr. Benbrook can be reached at cbenbrook@organic-center.org, or by phone at 541-828-7918.
Experts on Topics Addressed in this Report
Dr. Robert Kremer is a plant pathologist working for the USDA’s Agricultural Research Service.  He is an expert on the impact of GE soybeans on soil and plant health.  Recently Dr. Kremer was the “Managing Guest Editor” of a special issue of the European Journal of Agronomy entitled “Glyphosate interactions with physiology, nutrition, and diseases of plants: Threat to agricultural sustainability?”
Dr. Kremer is based at the University of Missouri, in Columbia, Missouri.  He can be reached by phone at 573-882-6408, and via email: kremerr@missouri.edu
__________________________

Dr. Matt Liebman is a Professor of Agronomy at Iowa State University and an expert on the impacts of farming systems on weed ecology and weed management.  His work has focused on low-input farming systems and non-chemical alternatives for weed management.  

Dr. Liebman can be reached in Ames, Iowa at: 515-294-7486, or by email mliebman@iastate.edu.   
_________________________
Dr. Michael Hansen, Consumers union, has analyzed the impacts of GE crops, as well as their safety, since the commercial introduction of rbST hormone for dairy cattle.  He is an expert on how federal regulatory policy has impacted the evolution of the biotechnology industry.  Contact Dr. Hansen at hansmi@consumer.org, or by calling 914-378-2452.
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