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GMO Foods

Tomato

Tomatoes have been
genetically modified, but
they are not being grown
commerically at thia time

Alfalfa

GMO alfalfa is
contaminating non
GMO alfalfa crops at
a rapid rate

Cotton
b,

At least half of
cotton grown in the
world is GMO

Rice

GMO rice has
been approved
but is not yet
being used
commercially

Unapproved
GMO has
contaminated
wheat fields, and
we don’t yet
know the extent
of it

Summer Squash

Farmers don’t like
GMO squash but some
experts say GM
squash have blended
with wild squash

Salmon

Sweet Corn

More than 70 percent of
corn grown in the United
States has been genetically
engineered

GMO salmon has not been
approved by the FDA, but it
will be very soon

Sugar Beets SOy

More than 93% of
soybeans the United
States produces are
genetically modified

90% of Sugar Beets (used to
make 50% of our sugar) are GMO

organic lifestyle

For more information go to
olmag.co/gmo-foods

Canola Oil ~Yeast

]

jﬁr GMO yeast for wine has

87% of canola grown e e

commercially, and 80%
of wild canlola is GMO

Hawaiian

Peas
Papaya

Peas have been
genetically modified

but are not approved
or availlable

Most Hawaiian papaya is
GMO, even many organic
crops are contaminated




GE Crops Planted on 12% of World’s Cropland

~40% of all
GE crops
planted in
U.s.
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MAIZE SOYBEAN COTTON CANOLA SUGAR ALFALFA PAPAYA SQUASH POPLAR BRINJAL/ POTATO APPLE
BEET EGGPLANT



Conventional breeding

Current Wild
cultivar relative
Eeneficial gene
x Unwanted
genes
Back

Cross
F1
X Generation

F2
Generation

Many
backcrosses

New
cultivar

Transgenesis

Unrelated
organism

§ § Beneficial gene

Current

cultivar \L
%O

\
|

Transfer into
plasmid in
Agrobacterium

Genes
required for
transfer

Mew
cultivar

Cisgenesis

Wild
relative

Beneficial gene
Unwanted
genes
Current Transfer into
cultivar plasmid in

Agrobacteriur

Genes
required for
transfer

)
X

\

Mew
cultivar
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Field 1 Field 2 Other habitats

a2 Ollen | Feral & Wild
Year 1
Feral*& Wild*
, &7 N\
Year 2

Volunteer* Volunteer*
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Experiences:
Human Health Effects

The committee re-examined most of

the original studies:
Studies conducted with animals. (Not optimally designed)
Long-term data on the health and feed-conversion efficiency of livestock.
Comparative data on nutrient and chemical composition.

Epidemiological data of specific health problems for populations in the
United States and Canada compared to United Kingdom and western
Europe.



Experiences:
Human Health Effects

CONCLUSION: No persuasive evidence of adverse health
effects directly attributable to consumption of foods derived
from GE crops.

CAVEAT: With any new food, GE or non-GE, there may always
be some subtle favorable or adverse health effects that are
not detected even with careful scrutiny, and health effects can
develop over time.



Agronomic and Environmental Effects:
Insect Resistance
in Maize, Cotton, and Soybean

Reduction in yield losses from insect pests.

Application of synthetic insecticides to Bt maize and cotton
has decreased.

Often higher insect biodiversity than in plantings of similar
varieties without the Bt trait but with synthetic insecticides.

Where [resistance-management strategies|were not followed,
damaging levels of resistance evolved in some target insects.

BOARD ON AGRICULTURE AND NATURAL RESOURCES



Agronomic and Environmental Effects:
Herbicide Resistance
in Maize, Cotton, and Soybean

Herbicide-resistant crops sometimes contribute to higher
vield but mostly increase flexibility in farm operations.

Weeds have evolved resistance to glyphosate.

Integrated weed-management approaches should be used to
delay resistance. (This is true for GE and non-GE crops.)

BOARD ON AGRICULTURE AND NATURAL RESOURCES



Experiences:
Agronomic and Environmental Effects

General Findings:

* Although gene flow has occurred, no examples have
demonstrated an adverse environmental effect of gene flow
from a GE crop to a wild, related plant species.

* No conclusive evidence of cause-and-effect relationships
between GE crops and environmental problems.

* No evidence from USDA data that genetic engineering has
increased the rate at which U.S. crop yields are increasing.

ROARPD NN AGRICIITTIIRE AND NATIHIRAI RECNIIRCECQ
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Experiences:
Social and Economic Effects

CONCLUSION: Benefits to intended stakeholders depend on the

social and economic contexts in which technology is developed
and diffused.

* Regulations need to balance biosafety and consumer confidence with
impacts on innovation and deployment of beneficial products.

* Patents may limit access for farmers and plant breeders who lack
resources.

* GE crops alone are not able to address the complex challenges to
productivity on small-scale farms in food insecure places.



Diverse Regulatory Approaches

* Regulatory processes for products of genetic engineering
differ among countries because they mirror the broader social,

political, legal, and cultural differences.

| All issues cannot be answered by technical assessments alone.

* Disagreements among countries about regulatory models and
resulting trade disagreements are expected to continue as part
of the international landscape.



Prospects for Evaluation of Crops
with Novel Characteristics

-Omics technologies can provide a “fingerprint” of a
plant’s composition.

These technologies can examine new GE and non-GE
crops for intended and unintended effects.

Further development of -omics is needed.



New
variety

Current
varieties

—Omics analyses

A

Tler 4

Tier 2 Tier 3

No dlﬁerences D|ﬁerences that cannot
be interpreted

Understood differences Understood differences
with no expected with potential for
health or environmental health or environmental
effects effects
Y Y
No further testing Further testing

I Proposed strategy for evaluating crops using -omics technologies I
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(Hazard ldentification)
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(Exposure Assessment) (Dose-Response Assessment)
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(Risk Characterization)

U.S. EPA, 1989
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Aluminium Ammonium Sulfate
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