
Disease-resistant GMO tomato that could eliminate need for copper pesticides
blocked by public fears

Some Florida tomato farmers spray copper-based pesticides up to 88 times per year in an effort to fend 
off bacterial spot, a devastating disease growers have been battling for over 60 years. A genetically 
engineered tomato resistant to the disease could cut that number to zero, while also doubling yields.

There’s only one problem: researchers have been unable to find a partner to help them commercialize the 
technology.

“Currently, given the climate around GMOs, no growers are willing to bite the bullet and take that first 
step,” said Sam Hutton, a tomato breeding and genetics professor at the University of Florida who has 
been involved in the project since 2010.

Scientists have tried for decades, with little success, to use conventional approaches to tackle the 
disease, which the Florida tomato industry spends almost $100 million each year trying to control. 
Researchers have simply been unable to find any tomato genes that express lasting resistance to 
bacterial spot. However, tomato’s cousin, sweet pepper, has several.  

The project, a collaboration between the 2Blades Foundation, the University of Florida and the University 
of California-Berkeley, inserted one of these sweet pepper genes, dubbed Bs2, into tomatoes using 
genetic engineering. Years of field trials have shown that the GE tomatoes are safe and effective, 
completely resisting the disease without the use of pesticides, and substantially increasing yields.

https://geneticliteracyproject.org/2017/04/17/rotten-tomato-senator-rand-paul-misses-mark-targeting-tastier-tomatoes-wasteful-research/
http://2blades.org/projects-and-technology/projects/resistance-to-bacterial-diseases-in-tomato/
http://2blades.org/about-2blades/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0042036
http://www.actahort.org/books/1069/1069_5.htm


Results from a field trial of disease-resistant tomatoes (Photo: 2Blades Foundation)

Now, researchers are trying to “stack” other disease-resistant genes to make it more difficult for 
xanthomonas, the pathogen that causes bacterial spot, to evolve resistance. One of those genes is also 
from sweet pepper, Bs5, while the other, EFR, is from the cabbage family, and has shown signs of 
resistance to bacterial wilt, another tomato disease that can wipe out an entire field.

But the project is unlikely to be available in supermarkets anytime soon due to skittish growers.

Diana Horvath, president and director of the 2Blades Foundation, said she’s talked to pretty much every 
tomato grower in Florida, and none are willing to invest in the project.

“I was directly told at one presentation I had given, ‘great data, looks really strong, we’d be happy to be 
the second adopter,’” she said.

“It’s frustrating and it’s disappointing,” stated Hutton, who notes that the project will likely have to be put on 
indefinite hold after this year if an investor doesn’t come along. “I’m trying to help our industry survive. 

http://2blades.org/our-team/people/dr-diana-horvath/


We’re talking about bacterial spot. That’s probably the biggest disease here in Florida, the most yield-
limiting disease that we face.”

Copper pesticides are popular on organic (copper sulfate is an approved organic pesticide) and 
conventional farms to treat a variety of fruits, vegetables, nuts and field crops. They can kill bacteria, 
algae, weeds, snails, and fungi. Copper pesticides have been shown to accumulate in the soil and 
negatively impact soil health. In tomato packhouses in Florida, the fruit is washed, contaminating the 
water with copper and making it necessary, and costly, to treat before reusing or discharging into public 
waterways. The toxicity of these pesticides depends on the copper content, but several studies have 
shown that they can cause harm to humans at high doses.

Copper sulfate is commonly used as a pesticide on conventional and organic tomato
farms in Florida (Photo: Alibaba)

“We really are talking about reducing acreage, less fertilizer, less water being used, fewer pesticides being 
sprayed, less fossil fuel being burned,” Hutton pointed out.

https://geneticliteracyproject.org/2019/08/06/viewpoint-dissecting-the-fear-based-case-against-gene-edited-crops-in-organic-farming/
https://geneticliteracyproject.org/2019/07/18/viewpoint-why-crispr-edited-crops-should-be-allowed-in-organic-agriculture/
http://www.regional.org.au/au/asssi/supersoil2004/s3/oral/1573_vanzwieten.htm
http://ufdcimages.uflib.ufl.edu/IR/00/00/12/93/00001/45_Chahal_et_al_JWARP_2012.pdf
http://ufdcimages.uflib.ufl.edu/IR/00/00/12/93/00001/45_Chahal_et_al_JWARP_2012.pdf


Tony DiMare, vice president of the DiMare Company, a tomato grower, believes that genetic engineering 
is the “ultimate remedy” for many of the pests and diseases tomato growers face. But the companies who 
buy their tomatoes, such as restaurant and grocery chains, are worried about public anti-GMO sentiment 
and make growers sign contracts that stipulate that their products aren’t genetically modified.

“We as industry and stakeholders have to somehow find a way to enlighten and educate the public as to 
the multiple benefits of this type of technology,” DiMare said.

He sees the potential for CRISPR gene editing, which does not necessarily involve moving genes from 
one species to another, to ease some of the public’s concerns about genetically engineered food. 

Horvath agrees that in the future gene editing will likely provide a more accurate and efficient way of 
inserting useful traits into crops. But she doesn’t see a reason to give up on their product, which has taken 
years of research and field tests to get to this point, just because the transgene (a gene from another 
species) was introduced via Agrobacterium-mediated transformation.
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Tomatoes with needles and syringes sticking out of them is a common image used
by anti-GMO activists to scare the public about GMOs (Photo: March Against
Monsanto)

http://www.dimarefresh.com/
https://geneticliteracyproject.org/2019/09/23/crispr-gene-editing-poised-to-streamline-next-agricultural-revolution-plant-scientists-say/
http://nepad-abne.net/biotechnology/process-of-developing-genetically-modified-gm-crops/plant-transformation-using-agrobacterium-tumefaciens/


“Where I think it gets to be a gray area is where you’re considering something to be non-GM mostly, I’d 
say, because it removes some regulatory barriers or consumer concerns,” she said. “Do we really want to 
redo all the work we’ve done just to satisfy that possibility?”

One barrier that has kept the 2Blades Foundation or one of the universities involved in the project from 
commercializing the tomato themselves is the USDA’s expensive and complicated regulatory process for 
genetically modified crops. In order to commercialize the product, they would have to pay for a variety of 
tests to ensure that the product is safe for humans and the environment, which could cost millions of 
dollars. The huge expense it takes to get a GE trait approved — an average cost of $35 million, according 
to a 2011 industry survey — is one reason why most of the approved GMOs are commodity crops 
produced by large agri-businesses.

“This is something that I think has been missing in a lot of the GM dialogue: We can clearly show we can 
increase yields, and we can do it in the absence of chemicals. That’s a really big achievement actually,” 
Horvath lamented. “It’s frustrating that we don’t have partners that see the value of this.”

The most disappointing part for Hutton? 

“Just knowing that there’s a solution out there that we can’t use.”
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