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Use of GE in California AgUse of GE in California Ag

 California farmers grow over 350 crop andCalifornia farmers grow over 350 crop and
livestock commodities; CA leads the nation inlivestock commodities; CA leads the nation in
production of 79 cropsproduction of 79 crops

 Genetically engineered varieties of 14Genetically engineered varieties of 14  plantplant
species that have been deregulated andspecies that have been deregulated and
approved for commercial production in the USapproved for commercial production in the US
–– Soybeans, Corn, Canola, Cotton, Potato,Soybeans, Corn, Canola, Cotton, Potato,

Squash (yellow crook-neck squash and greenSquash (yellow crook-neck squash and green
zucchini) , Papaya, Tomato, zucchini) , Papaya, Tomato, SugarbeetsSugarbeets, Rice,, Rice,
Flax, Radicchio (red-heart chicory), and Flax, Radicchio (red-heart chicory), and AlfaflaAlfafla

 Not all currently grownNot all currently grown
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Most common use of GE in CaliforniaMost common use of GE in California
agriculture are two herbicide-agriculture are two herbicide-

resistant crops: cotton and cornresistant crops: cotton and corn

 ~ 54% of the 550,000 acres of upland cotton is~ 54% of the 550,000 acres of upland cotton is
estimated to be GE (herbicide-tolerant)estimated to be GE (herbicide-tolerant)

 ~ 57% of the 530,000 acres of field corn is estimated~ 57% of the 530,000 acres of field corn is estimated
to be GE (mostly herbicide-tolerant)to be GE (mostly herbicide-tolerant)

 Herbicide-tolerant alfalfa has been approved and mayHerbicide-tolerant alfalfa has been approved and may
be used on some of the ~1,050,000 CA alfalfa acresbe used on some of the ~1,050,000 CA alfalfa acres

 60% of California60% of California’’s agricultural value is in horticulturals agricultural value is in horticultural
crops (vegetables, fruits, nuts and ornamentals)crops (vegetables, fruits, nuts and ornamentals)

 The only GE horticultural crops that may be grown areThe only GE horticultural crops that may be grown are
genetically engineered virus-resistant squash andgenetically engineered virus-resistant squash and
insect-resistant sweet corn and it is estimated thatinsect-resistant sweet corn and it is estimated that
only small amounts of these are GEonly small amounts of these are GE
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California 2004 dataCalifornia 2004 data

 Estimated to be 260,000 acres of GE cotton andEstimated to be 260,000 acres of GE cotton and
300,000 acres of GE field corn grown in 2004300,000 acres of GE field corn grown in 2004

 273 acres of organic cotton, and 383 acres of273 acres of organic cotton, and 383 acres of
organic field corn organic field corn ((http://www.cdfa.ca.gov/is/i&c/docs/2004CountyReport.pdf))

   Since many different farming systems are employed inSince many different farming systems are employed in
California, often on adjoining fields, California, often on adjoining fields, producers have aproducers have a
responsibility to cooperate to enable co-existence ofresponsibility to cooperate to enable co-existence of
these different production methodsthese different production methods and implement BMPS and implement BMPS
to minimize pollen drift and other forms ofto minimize pollen drift and other forms of
contamination.contamination.
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Feeding livestock GE cropsFeeding livestock GE crops

 A recent comprehensive reviewA recent comprehensive review ( (FlachowskyFlachowsky et al. 2005 et al. 2005
Animal nutrition with feeds from genetically modified plants.Animal nutrition with feeds from genetically modified plants.
Archives of Animal Nutrition 59:1-40Archives of Animal Nutrition 59:1-40))  summarize the >100summarize the >100
studies in many species that have revealed that animalsstudies in many species that have revealed that animals
(beef cattle, swine, sheep, fish, lactating dairy cows and(beef cattle, swine, sheep, fish, lactating dairy cows and
chickens) fed feed from GE crops show no difference inchickens) fed feed from GE crops show no difference in
performance relative to animals consuming non-GEperformance relative to animals consuming non-GE
varieties of those same crops.varieties of those same crops.

 GE insect-protected corn has been found to sustain lessGE insect-protected corn has been found to sustain less
insect damage, and hence be less susceptible toinsect damage, and hence be less susceptible to
contamination by fungal toxins, resulting in corn that iscontamination by fungal toxins, resulting in corn that is
safer for livestock and human consumption (safer for livestock and human consumption (FlachowskyFlachowsky
and and AulrichAulrich 2002;  2002; MunkvoldMunkvold, , HellmichHellmich, and Rice 1999;, and Rice 1999;
MunkvoldMunkvold, , HellmichHellmich, and Showers 1997)., and Showers 1997).
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Eating Livestock that ateEating Livestock that ate
 GE Crops GE Crops

 A number of scientific studies indicate thatA number of scientific studies indicate that
introduced DNA or proteins from biotech cropsintroduced DNA or proteins from biotech crops
are not detected in milk, meat or eggs fromare not detected in milk, meat or eggs from
animals that consume feed components derivedanimals that consume feed components derived
from these cropsfrom these crops

 See the following Federation of Animal SocietiesSee the following Federation of Animal Societies
Web Site web address for a listing of theWeb Site web address for a listing of the
relevant peer-reviewed scientific literaturerelevant peer-reviewed scientific literature
http://http://www.fass.org/references/Transgentic_DNA.htmwww.fass.org/references/Transgentic_DNA.htm
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Materials on Feeding LivestockMaterials on Feeding Livestock
 GE Crops GE Crops

 * * http://http://www.fass.org/REFERENC.htmwww.fass.org/REFERENC.htm List of > 100 List of > 100
references on feeding transgenic crops to livestockreferences on feeding transgenic crops to livestock
(Federation of Animal Societies Web Site)(Federation of Animal Societies Web Site)

 * * http://http://www.animalbiotechnology.org/abstc.pdfwww.animalbiotechnology.org/abstc.pdf Review Review
of literature on the performance of poultry and livestockof literature on the performance of poultry and livestock
fed biotech crops compared to their conventionalfed biotech crops compared to their conventional
counterpartscounterparts

 * * http://http://www.fass.org/geneticcrops.pdfwww.fass.org/geneticcrops.pdf Full color fact Full color fact
sheet entitled sheet entitled ““Are the Milk, Meat, and Eggs of LivestockAre the Milk, Meat, and Eggs of Livestock
Fed Biotech Crops Safe to Eat?Fed Biotech Crops Safe to Eat?”” (Federation of Animal (Federation of Animal
Societies Web SiteSocieties Web Site
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Animal toxicology studies performedAnimal toxicology studies performed
with genetically modified food cropswith genetically modified food crops

Chassy et al. 2004.
Nutritional and safety
assessments of foods and
feeds nutritionally
improved through
biotechnology: an
executive summary.
Comprehensive Reviews in
Food Science and Food
Safety 3:38-104. Full
article available at

http://agbios.com/docroot
/articles/05-002-001.pdf
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No GE food animals on the marketNo GE food animals on the market

Three common misconceptions:

1. Cloning is not GE

2. Treating a cow with rBST does not
make her GE. rBST is a protein produced
by GE bacteria, but it does not alter the
DNA of the cow being treated with rBST
in any way

3. There are some live “pox vectored” GE viruses
used in livestock as vaccines for certain
diseases  e.g. avian encephalomyelitis
(http://www.biomunecompany.com/)
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Aqua Bounty - Growth-enhanced salmon up for
approval to FDA – first submitted to FDA in 1995

http://www.aquabounty.com/
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Transgenic Growth-Enhanced Tilapia
being grown in Cuba

Maclean and Laight. 2000. Transgenic fish: an evaluation
of benefits and risks. Fish and Fisheries 1:146-172.
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CA Senate Bill 245 “bans aquaculture of
salmon, exotic (non-native) and transgenic
(genetically-engineered) fish in state waters,
including the ocean from 0-3 miles offshore.”

Existing regulations governing GM
aquatic organisms in CA
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Additionally, California Fish and Game department
regulations require the possession of a permit to
raise GE fish in contained onshore systems in
California.

Existing regulations governing GM
aquatic organisms in CA
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GloFishGloFish™™  –– on sale except in CA on sale except in CA

“Because tropical aquarium fish are not used for food purposes,
they pose no threat to the food supply. There is no evidence that
these genetically engineered zebra danio fish pose any more
threat to the environment than their unmodified counterparts
which have long been widely sold in the United States. In the
absence of a clear risk to the public health, the FDA finds no
reason to regulate these particular fish.”
(http://www.fda.gov/bbs/topics/NEWS/2003/NEW00994.html).
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““Transplantation-friendlyTransplantation-friendly””
miniature GE pigsminiature GE pigs……..

Takahagi et al. 2005. Production of alpha 1,3-galactosyltransferase
gene knockout pigs expressing both human decay-accelerating
factor and N-acetylglucosaminyltransferase III. Molecular
Reproduction and Development 71, 331-338
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Low “P” emissions Enviropig™
http://www.uoguelph.ca/enviropig/
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BSE resistant cows...

Japanese and U.S. scientists have genetically engineered a
bovine embryo that is resistant to the deadly mad cow disease
and they plan to breed several of the cows to use them to make
medicines to treat human diseases, an official said May 31, 2004.
Kuroiwa et al. 2004. Sequential targeting of the genes encoding
immunoglobulin-mu and prion protein in cattle. Nature Genetics 36,
775-780
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SUMMARY SUMMARY –– GE ANIMALS GE ANIMALS

 No GE food animals on the marketNo GE food animals on the market
 Cloning is not GECloning is not GE
 rbSTrbST does not make cows GE does not make cows GE
 No change in animal performance or detectionNo change in animal performance or detection

of GE DNA or protein in animal products whenof GE DNA or protein in animal products when
livestock fed using GE cropslivestock fed using GE crops

 FDA will regulate GE food animalsFDA will regulate GE food animals
 CA has specific regulations about GE fish andCA has specific regulations about GE fish and

this prohibits the CA ownership of this prohibits the CA ownership of GloFishGloFish
 Future uses of GM animals are varied and mayFuture uses of GM animals are varied and may

address important societal needsaddress important societal needs


