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genes are being used to produce either compact or vine-type
plants; and fragrance genes have been identified in an effort to
restore fragrance quality to roses and carnations.

Pros and Cons of Transgenic Plants

In October 2000, activists called the Green Streets destroyed
a test plot of genetically engineered corn at a University of
California test facility. In January 2001, a group called the
Nighttime Gardeners destroyed a greenhouse containing
genetically engineered wheat in Albany, California. And,
in February 2001, a group called the Earth Liberation Front
burned a research cotton gin in Visalia, California, to protest
the development of genetically engineered cotton. In less
than 2 years, over 40 antigenetic engineering acts of van-
dalism have occurred in North America. Why are people so
concerned about transgenic crops?

There are approximately 109 million acres of transgenic
crops grown worldwide, 68% of which are in the United
States. The most common transgenic crops are soybean,
corn, cotton, and canola. Most often, these plants contain
a gene making them resistant to the herbicide glyphosate,
commercially sold as Roundup or an insect resistance gene
that produces a protein called Bt toxin (because it is derived
from the bacterium Bacillus thuringiensis).

On the positive side, proponents of transgenic crops
argue that transgenic crops are environmentally friendly
because they allow farmers to use fewer and less noxious
chemicals for crop production. For example, a 21% reduc-
tion in the use of insecticide has been reported on Bt cotton.
In addition, when glyphosate is used to control weeds, then
other, more-persistent herbicides do not need to be applied.

On the negative side, opponents of transgenic crops sug-
gest that there are many questions that need to be answered
before transgenic crops are grown on a large scale. One
question deals with the effects that Bt plants have on “non-
target” organisms such as beneficial insects, worms, birds,
and even humans who consume the genetically engineered
crop. Monarch caterpillars feeding on milkweed plants near
Bt cornfields will eat some corn pollen that has fallen on
the milkweed leaves. Laboratory studies indicate that the
caterpillars can die from eating Bt pollen. However, field
tests indicate that Bt corn is not likely to harm monarchs.
Remember, too, that application of pesticides (the alterna-
tive to growing Bt plants) has been demonstrated to cause
widespread harm to nontarget organisms.

Another unanswered question is whether herbicide-
resistance genes will move into populations of weeds. Crop
plants are sometimes grown in areas where weedy relatives
also live. This is especially true outside of the United States.
(Remember that most of our crop plants did not originate in
the United States, and they do not have wild relatives here.)
If the crop plants hybridize with weedy relatives, then this
herbicide-resistance gene will be perpetuated in the off-
spring. In this way, the resistance gene can make its way into
the weed population. If this happens, a farmer can no longer
use glyphosate, for example, to kill those weeds. This sce-
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nario is not likely to occur in many instances because there
are no weedy relatives growing near the crop plant. However,
in some cases, it may become a serious problem. For exam-
ple, canola readily hybridizes with mustard weed species and
could transfer its herbicide-resistance genes to those weeds.
In addition, Canadian farmers have reported that herbicide-
resistant canola has invaded wheat fields like a weed and, of
course, cannot be killed with a major herbicide.

We know that evolution will occur when transgenic
plants are grown on a large scale over a period of time. Of
special concern is the development of insect populations
resistant to the Bt toxin. This pesticide has been applied
to plants for decades without the development of insect-
resistant populations. However, transgenic Bt plants express
the toxin in all tissues throughout the growing season.
Therefore, all insects carrying genes that make them suscep-
tible to the toxin will die. That leaves only the genetically
resistant insects to perpetuate the population. When these
resistant insects mate, they will produce offspring capable
of surviving in the presence of the Bt toxin. Farmers are
attempting to slow the development of insect resistance in
Bt crops by, for example, planting non-transgenic border
rows to act as a refuge for susceptible insects. These insects
may allow Bt susceptibility to remain in the population.

Perhaps the most serious concern about the transgenic
crop plants currently in use is that they encourage farmers
to head farther away from sustainable agricultural farming
practices. Transgenics, at least superficially, simplify farm-
ing by reducing the choices made by the manager. The plant-
ing of a glyphosate-resistant crop encourages a farmer to use
that herbicide for the season, probably to the exclusion of
all other herbicides and other weed-control practices. In the
long run, though, it may be in the best interest of the farmer
and the land to use more integrated, sustainable weed-
control approaches. Farmers 'who use Bt transgenics may
not feel they need to follow through with integrated pest-
management practices that use beneficial insects and timely
application of pesticides to control insect pests. In fact, a
farmer must decide whether to plant Bt corn even before he
knows whether the European corn borer will be a problem
during the growing season. In contrast, a more sustainable
approach would be to plant non-transgenic corn, monitor the
fields throughout the growing season, and then apply a pes-
ticide only if and when it is needed.

The jury is still out on the long-term effects of trans-
genic plants on our agricultural and natural environments.
The “Catch 22” is that we will not know whether transgenic
crops cause serious negative consequences until we grow
them on a large scale. However, if we do grow them on a
large scale and find that the concerns are valid, then we can-
not reverse what has been done. Transgenic pollen has been
released, and populations of everything from weeds to corn
borers have been altered.

In addition to questions regarding environmental safety,
human health issues must be addressed. The major concern
over the consumption of foods derived from transgenic crops
is the potential for the transgene protein product to cause an

Aardevo Exhibit 1014
Page 0045



Aardevo Exhibit 1014
Page 0046



Aardevo Exhibit 1014
Page 0047



Aardevo Exhibit 1014
Page 0048



Aardevo Exhibit 1014
Page 0049



Aardevo Exhibit 1014
Page 0050



Aardevo Exhibit 1014
Page 0051



Aardevo Exhibit 1014
Page 0052



Aardevo Exhibit 1014
Page 0053



Aardevo Exhibit 1014
Page 0054



Aardevo Exhibit 1014
Page 0055



	Stern 2008 Chapters



