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of Climate Change at the Institute for Agriculture and Trade 
Policy Ben Lilliston explains how this can be problematic for 
farmers protecting their crops from this contagious modifica-
tion.7 One organic farm 
in proximity to Hancock, 
Minnesota reported 
that they had a 100-acre 
organic field of corn that 
became cross contami-
nated by a farm nearby 
with genetically modified 
crops. It was reported 
that the cross pollina-
tion forced the farmers to 
reduce the price of their crops since the produce was no lon-
ger considered organic. The price per bushel dropped from 
four dollars to one dollar and 67 cents. 

As the amount of organic crop contamination increases, 
it is becoming increasingly difficult to find farmers growing 
organic plants free from contamination potential by neigh-
boring genetically modified crops. The problem is not esti-
mated to go away any time soon because as countries advance 
scientifically, the use of genetic modification is being incorpo-
rated in routine use by most farmers. According to Tom Las-
kawy, the founder of the Food and Environment Reporting 
Network, “around 90 percent of corn, 90 percent of soy, and 
80 percent of cotton grown in the U.S. is genetically modi-
fied.”8 The decreasing availability of organic produce increases 
scarcity, which may result in price inflation. Therefore, lower 
economic classes must often rely on genetically modified 
produce over organic produce because organic produce is 

and confine it with an antibiotic resistance gene in a given 
vector; as the vector is multiplied, either tungsten or gold is 
attached, and the vectors are then loaded up into the gene 
gun like bullets. The bullets are shot into the plant cell, where 
they start manipulating the plant cell instantaneously, and 
the plant grows the same way as a non-genetically modified 
plant.3 Through these processes, these plants themselves are 
at risk of becoming “invasive weeds.”2

FROM COMMUNICATION TO CONTAMINATION

The alteration of a plant’s natural state can not only affect 
the plant itself, but also how it interacts with the environ-

ment that surrounds it. If a genetically modified plant were 
to cross-breed with a non-genetically modified plant, it could 
contaminate that plant and its surrounding environment. 

Genetically modified 
plants can easily con-
taminate other plants, 
which can lead to the 
production of new 
plants that can repro-
duce with or stunt the 
reproductive process 
of the contaminated 
plants. It has been 
recorded by Melissa 
Diane Smith, a holis-
tic nutrition expert 

and health educator, that a majority of those plants that are 
genetically modified are being coated with pesticides and 
herbicides for the purpose of becoming resistant to the sur-
rounding environment that may risk the plant’s survival; in 
addition, these harsh chemicals negatively affect nearby water 
sources and living organisms.4

Jim Riddle, an organic outreach coordinator at the Uni-
versity of Minnesota, notes that contamination can occur due 
to factors such as genetic drift and cross pollination due to 
airborne factors.5 Since any exposure to the genetically modi-
fied plants can cause manipulation, this jeopardizes the qual-
ity and status of the organic crops that are grown near the 
genetically modified plants. Sabrina Wilson, a medical tech-
nology lawyer, notes that genetically modified plants “pres-
ent the modern [American] farmer with many issues not 
known [by] prior generations. [Genetically modified plants] 
have stimulated two competing markets that are now laced 
with liability and harm.”6 Contamination of organic produce 
can reduce profits due to tainted main produce; this will not 
sell, as it is can no longer be advertised as organic. Director 
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Analyzing the Implications of Genetic Modification
 Eve Abraha

AS RESEARCH CONTINUES TO MAKE STRIDES 
in understanding plants, a recent discovery brings 
forth evidence that plants have the ability to commu-

nicate with one another. Ferris Jabr, a science writer at the 
Scientific American and The New York Times Magazine, notes 
that plants can interact with and react to others within their 
species through the natural release of chemicals. This method 
of communication is a primary way for plants to warn each 
other of danger and can help prevent a dangerous situation 
from occurring.1 Genetic modification in a plant may affect 
how it develops, reacts to other plants and responds or dis-
tinguishes chemical signaling transferred from another plant. 
According to researchers at the St. George’s University of Lon-
don, since the rise of genetic modification (the changing or 
addition of a foreign gene to a plant in attempt to alter the 
plant’s natural func-
tion) many farmers 
and companies have 
begun to rely on 
genetic modification 
in their crop produc-
tion.2 The cultivation 
of plants is very stren-
uous and time-con-
suming, and many 
farmers encounter 
additional problems 
with insect infesta-
tion and adverse weather conditions. To alleviate this prob-
lem, scientists have begun genetically modifying plants to 
resist pests and also yield more crop. Many find this a contro-
versial issue because it changes the natural state of the plant. 
Genetic modification also interferes with a plant’s ability to 
communicate, and may even effectively disable communica-
tion between plants. The production of genetically-modified 
plants results in a high fatality rate for the species. This situ-
ation begs the question of how the use of genetic modifica-
tion has altered plants and the people who consume them. 
As genetic modification in plants becomes increasingly wide-
spread, it is affecting the way plants naturally function and 
can have a larger impact on the population that is dependent 
on the production of that plant. 

The way genetic modification is implemented var-
ies between species. “The two most commonly employed 
[means of genetic modification] are the bacterium Agrobac-
terium tumefaciens, which is naturally able to transfer DNA 
to plants, and the ‘gene gun,’ which shoots microscopic par-
ticles coated with DNA into the plant cell.”2 For the common 
gene gun method, scientists at the Genetic Science Learning 
Center at The University of Utah Department of Health Sci-
ences first find their target gene, remove it from the organism, 
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too expensive. Additionally, sources note that “if  consumers 
cannot be assured that they are getting organic products free 
of genetically modified ingredients, the market may dimin-

ish.”7 Although some 
researchers claim that 
genetically modified 
foods are healthy and 
fine to consume, other 
researchers like Melissa 
Diane Smith note that 
“in humans, the rates 
of a number of condi-
tions—including aller-
gies and inflammatory 

bowel disease—have risen in tandem with the introduction of 
GM foods.”4 The inequity in food prices forces lower-income 
consumers to buy genetically modified produce that could 
introduce a disease to the body.  

The use of Genetic Use Restriction Technologies has the 
ability to sterilize the seed after its first harvest. The Cana-
dian Food Inspection Agency, which is in charge of research 
concerning the safety of produce, advises the use of Genetic 
Use Restriction Technologies in isolated areas out of fear of 
an outbreak, which could result in plant sterility.9 If a crop 
becomes extinct, then a society which depends on it could be 
thrown off balance.

THE ETHICAL IMPLICATIONS OF GMOS

As genetic modification continues to remain an issue, 
many argue that it is unethical and that crops should 

remain in their most natural state. Researchers noted that 
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“If consumers cannot be assured that 
they are getting organic products free 
of genetically modified ingredients, 

the market may diminish.”

“Since any exposure to the genetically 
modified plants can cause manipulation, 

this jeopardizes the quality and status 
of the organic crops that are grown near 

the genetically modified plants.”
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participants in a study preferred non-genetically modified 
plants because they did not approve of all the chemicals that 
were being released into the environment and damaging the 
state of the ecosystem, ultimately resulting in pollution.4 In 
fact, one source notes that though genetically modified plants 
could be killing off one type of parasite, they would be simul-
taneously increasing the population of pests that were kept in 
check by the parasite that was originally eliminated.2 There 
are also issues related to misleading labels on crops in the 
market, where companies must say that their products were 
not “produced through bioengineering,” rather than saying 
that they were “free of GMOs.”9 Similar circumstances have 
caused people to complain and demand to know the back-
ground of the plant that they are buying and consuming. In 
addition, some studies have shown that genetic modification 
may produce or add toxins to plants, potentially leading to 
severe poisoning.3 

As counties modernize and change, the use of genetic 
modification is predicted to increase. Genetically modified 
plants are starting to replace more organic crops; they are 
favored because they do not need as much care as organic 
crops. This can lead to a loss in jobs for farmers since the 
demand for their work will not be as needed. Due to the cross 
contamination, it can also lead to a rise in new, chemically 
produced species, which could lead to future issues.

To make sure that genetically modified plants do not cross 
contaminate organic plants in any way, the farmers should 
implement different methods to help separate the two. The 
two most common methods of separation are physical and 
genetic isolation.2 One way to implement physical isolation is 
to grow the genetically modified plants in a greenhouse set-
ting so that the plants cannot easily contaminate the external 
environment. If a farmer has used the outside land to grow 
genetically modified plants, then they should note “the ground 
where the GM crop has been grown, and the surrounding 
fields should be left to ‘lie fallow’ for a time to ensure no seeds 
remain and grow in the next crop cycle.”2 Here, the author 
notes how even the soil is susceptible to the contamination of 
the genetically modified plant that was once cultivated there; 
this knowledge shows that organic plants cannot be grown 
there anymore due to a high risk of contamination. 

As the use of genetic modification becomes more preva-
lent, the safety hazards concerning this new technology are 
still being researched. To prevent farmers who farm organi-
cally from contamination, all farmers should consider plac-
ing either the organic or genetically modified crops in green-
houses so that one crop does not have the liberty to contami-
nate the other. To protect one’s self from the possible dangers 
of genetically modified foods, the ideal solution may be to 
grow one’s own organic plants in a greenhouse, though this 
solution is resource-intensive and may be unrealistic for most 
people. Ultimately, genetic modification has good intentions, 
but creates hazardous disadvantages that can lead to contami-
nation of organic produce and harm to consumer health. 

References for this article can be found at 
TuftScope.squarespace.com

RESEARCH HIGHLIGHT 
NAPPING ASSOCIATED WITH
SUBCONSCIOUS PROCESSING
Kurtis Chien-Young

IT’S NO SURPRISE THAT SLEEP ENHANCES      
waking performance. However, certain types of tasks 

may be more affected by sleep. University of Bristol re-
searchers Netasha Shaikh and Elizabeth Coulthard con-
ducted a study on how short periods of sleep, such as 
naps, could affect the brain’s ability to process subcon-
scious information.

The study placed participants in an “Affective Priming 
Task,” where participants were first primed with a positive 
or negative word in a manner that would be too fast to 
consciously process. Despite the brevity of the priming, 
certain brain regions still activated in response. Shortly 
after, the participants were shown a target word that was 
either positive or negative, and asked to quickly evaluate 
if the word was good or bad.

Participants would theoretically respond less accu-
rately and more slowly to incongruent words, such as with 
a negative primed word and a positive target word. How-
ever, Shaikh and Coulthard hypothesized that sleeping 
prior to the experiment could improve processing speed 
and reaction time.

Since sleep could improve overall reaction time, a 
control test was administered to measure participants’ re-
action times to a color-matching task.

Data from the study showed that, indeed, partici-
pants who had napped prior to the implicit priming task 
responded faster whether the primed and target words 
were congruent or incongruent. The effect was specific 
to the implicit task, as those participants responded with 
the same speed in the control test as groups who had not 
napped. The results of this study imply a connection be-
tween sleep and performance on tasks involving subcon-
scious memory.

Though Shaikh and Coulthard looked into how sleep 
affected the brain’s processing speed, they did not offer 
any data on how accurately each group responded. For ex-
ample, if participants who took the implicit task after nap-
ping matched words more accurately than other groups 
did, then that data could support that napping may en-
hance subconscious error detection.


