
 

'Genetically engineered' crops not adverse to
environment or human health

May 30 2016, by Kay Ledbetter

  
 

  

Genetically engineered cotton allows for post-emergent herbicide applications to
control in-season weeds. Credit: Texas A&M AgriLife Communications photo
by Kay Ledbetter

Genetically engineered crops have not hurt the environment and are not
adversely affecting human health, according to a comprehensive study
coordinated by the National Academy of Sciences.

"Genetically Engineered Crops, Experiences and Prospects" is a newly
released consensus report examining a range of questions and opinions
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about the economic, agronomic, health, safety or other effects of
genetically engineered crops and food.

Dr. David Stelly, Texas A&M AgriLife Research plant breeder in the
Texas A&M University soil and crop science department in College
Station, was on the team of 20 scientists from universities and
organizations across the U.S. and beyond.

The areas of study represented on the team were entomology, molecular
biology and genomics, crop biotechnology, risk communication,
economics, toxicology, food science, ecology, weed science, plant
breeding, sociology, law, food safety and agronomy.

The breadth of assessment necessitated one of the largest National
Academy of Sciences review committees ever assembled. Members
heard from 80 topical speakers representing diverse and occasionally
polarized perspectives, as well as extensive input by the public, Stelly
said.

He said the report was written to provide unbiased assessments to the
public and policymakers regarding varying claims and research about
purported benefits, risks and apprehensions posed by genetically
engineered crops and food.

The committee's analysis of scientific literature and other published
results was extensive, including more than 1,000 papers, Stelly said. The
committee also included broader perspectives about genetically
engineered crops, including economic, political and moral attitudes.

"While there has been a plethora of literature about 'GMOs' and GE
crops, a need remained for a contemporary broad-scoped study to
carefully examine the evidence on what exists now and seems likely in
the future, given how quickly genetic engineering tools are improving,"
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he said.

"The study needed to look at the evidence in multiple contexts, because
everyone's viewpoint is very much contextually influenced, and those
viewpoints affect how one assesses new information, or whether one
even bothers to look at or assess it," Stelly said. "Pre-existing highly
polarized viewpoints tend to be further polarized by additional scientific
data, even if incontrovertible,"

Important findings by the committee included "no persuasive evidence
of adverse health effects directly attributable to consumption of foods
derived from genetically engineered crops." It also concluded "available
evidence generally indicates favorable economic outcomes for producers
of genetically engineered maize or corn, cotton and soybeans, although
there is high heterogeneity."

The review looked at over 20-plus years of genetically engineered crops,
primarily herbicide-resistant and insect-resistant varieties of corn,
soybeans and cotton, Stelly said.

"The prevalence of these two types of traits and a few major crops in
global agriculture is an intriguing aspect of the GE world—the result of
many factors but certainly including monetary and legal constraints.
Only now are other types of GE traits and crops emerging in the
marketplace," he said.
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Dr. David Stelly, a Texas A&M AgriLife Research plant breeder in the Texas
A&M University soil and crop science department in College Station, was one of
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20 scientists chosen to participate in the National Academy of Sciences review.
Credit: Texas A&M AgriLife Communications photo

Statistics show genetically engineered crops can already be found in
more than 25 countries and on 12 percent of the world's cropland.
Produce includes those major crops of corn, soybeans and cotton, as well
as papaya, squash, potatoes, apples and eggplant.

"Interestingly, in the right circumstances, small producers can benefit the
most, but not in all circumstances," Stelly said. "Corn, cotton and
soybean are largely GE in the U.S., where the GE traits are valued by
many producers for increased proficiency, flexibility, greater safety of
crop production and a reduced ecological footprint."

A key message from the report is there is no longer a clear distinction
between crop-improvement approaches. The scientists determined:

New technologies in genetic engineering and conventional
breeding are blurring the distinction between the two approaches.
Each encompasses diverse methods and leads to diverse products.
All technologies for improving plant genetics have the potential
to change foods in ways that raise safety issues.

Based on current crops and modifications, reviewers determined genetic
modifications for insect resistance have resulted in reduced yield loss,
less insecticide application, greater insect biodiversity and some levels of
resistance in target insects if management strategies were not followed.
Herbicide-resistant crops have resulted in higher yields or flexibility in
cropping, but some weed resistance has also evolved.

Stelly said the consensus is that all regulations concerning genetically
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engineered crops need to balance biosafety and consumer confidence
with impacts on innovation and deployment of beneficial products.

"New genetic-engineering technologies, especially 'gene-editing'
technologies, have already increased the precision of genetic engineering
and prospective throughput, complexity and diversity, and this trend will
undoubtedly continue," he said. "Targets will most likely include
resistance traits for a broader array of insect pests and diseases in more
crops."

However, Stelly said new traits and novel trait augmentations could have
a big impact, such as increased efficiency in nutrient use, like nitrogen-
use efficiency, improved composition and digestibility, reductions in
natural toxins and carcinogens, and improved photosynthesis.

Improved drought stress resistance, for example, would allow for
reduced water usage and improve yield stability across years – a major
concern for producers worldwide, large or small, he said, adding many if
not all of these would be relevant to Texas.

"In the end, we must balance public investment in diverse genetically
engineered and non-genetically engineered approaches to address food
security," Stelly said.

He noted that while genetic engineering is likely to deliver larger
numbers and more diverse traits, breeders and breeding programs are
needed in either case, because the genetic variation, regardless of source,
must be molded into new superior genetic combinations, and validated
through extensive in-field, multi-year testing.

"We, as a committee, recommend consideration be given to the
development of a tiered approach for assessing new genetic types as part
of their approval process for GE and non-GE crops.
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"The rationale was that 'omics' technologies could be used to develop
relatively quick and inexpensive means to scan any alterations of
potential concern," Stelly said. "While imperfect, they would
prospectively provide much more information than is currently
available."

  More information: Genetically Engineered Crops: Experiences and
Prospects (2016): www.nap.edu/catalog/23395/gene … iences-and-
prospects
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