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Many people insist that GMOs are important to feed a hungry world -but one 1
how a hungry world benefits from sterile crops. Only in a society where corporate ri

’ sacrosanct would science become so absurd that it designs sterile crops that preve
Say NO to GM OS‘ from producing food.
Many people also insist that GMOs do not represent anything new - we ha

(Genet,’ca”y M Od,’ﬁ'ed O rgan ,'sms) changing the genomes of crops for millennia by selective breeding. For example, tt

tor of modern corn was genetically very different from what we eat today. Humar
manipulated the genomes of such crops by crossing different varieties, and sometim
related species, to make hybrids. From those hybrids we have selected the traits \
So why is modern genetic engineering any different? We argue that there are seve
aal differences between GMOs and traditionally bred crops.

Written by Chris Picone, Darcy Andresen, Gene Thomas, Dan Griffith, and other
members of the UM Chapter of the New World Agriculture and Ecology Group

Time was when you could bite a tomato and not ingest fish genes. Time was WheW§8
could eat french fries and just worry about the fat and salt, not the bacterial genes that A t inst GMO
produce insecticides in the potato. Those times are over, thanks to corporate control over rguments agains S

both genetic engineering and the lack of food-labeling. Unless you are a “hard core” conl- The cheerleaders of GMOs ignore basic taxonomy when they argue that th

sumer of organic foods, you eat genetically engineered foods everyday. While 80-9d¥gfence between transgenic crops and traditionally bred crops. Taxonomically, t
US consumers believe genetically engineered foods should be labeled, only 3% knovf4iggmental difference between mating two species in the corn genus, versus cros
already on the market.[1] Today 60-70% of the food in a grocery store contains compoff&hgetunias, fish, or bacteria. o

from genetically modified crops. Moreover, this technology was unleashed on over 45 mil-2- AS stated by plant geneticist Wes Jackson on a visit to the U of M last yez
lion acres of US farmland last year alone, after having been commercially introducedtI§! Preeding selects phenotypes (traits) and “drags along” genotypes (DNA),
four years ago.[2] Here we will provide a brief background on the types of geneti@fifjelic engineering inserts the genotypes (DNA) directly. The phenotype is the trai

engineered crops that are being surreptitiously forced upon consumers, then argue S§&irli€ greater productivity, resistance to a particular disease, fruit color, etc. The
their current widespread use. is the genetic DNA blueprint for that trait. Traditional breeding cannot manipulate tt

of interest directly. Instead, traits to breed are selected, indirectly causing the select
Background on GMOs genes responsible. Traditional breeding thus selects genes in a whole context, v

Genetically engineered crops, or transgenic crops, are often popularly referred ‘@FAStC architecture” that the gene originally evolved, functioned, and related to othe
Genetically Modified Organisms (GMOs). They are created whenever genes from ondsgantrast, genetic engineering ignores the surrounding genetic architecture when
cies are spliced into the genome of another species. In order to control the market difthigenes. . . . .
form of biotechnology, chemical companies like Dupont and Monsanto have bought upTO understand the relation between a gene’s expression (traits) and its sur
seed companies, including Pioneer Hi-Bred and Delta and Pine Land, respectively. Fii¥&dgenetic architecture), consider an analogy provided by Harvard's Stephen .

chemical giants are now the two largest seed sources in the world. Here is a partial list@t§Hgichard Lewontin[4]. They describe paintings on unusual spaces between arc
types of GMOs they produce: Mark’s Cathedral in Venice. The structure and form (traits) of the painting are large

strained by the shape of the spandrel (the genetic architecture). Now consider wha

Pest-resistance geneserhaps the most widespread way of genetically modifying crop¥/fin a chemical company like Monsanto isolates the painting and inserts it into
to make them produce insecticides from other species. For example, the soil baggeriuffiurch: The painting is now out of its context, out of the environment in which it e\
cillus thuringiensigBt) has genes for toxins that kill insect pests. Agro-chemical comparfé¥ it continue to express the same picture that it did in its former church? [5] Why

like Monsanto have inserted Bt toxin genes into many crops, especially corn, soy, cottoRSSkne & gene will express an identical trait in any organism we insert it into?-
potatoes. As the geneticist Richard Lewontin argues, we can no longer naively perceive |

some kind of computer software, that can be inserted into any organism and exf

Herbicide resistance genesRoundufl is the largest selling herbicide in the world, and fsinction consistently. We must abandon the traditional view of genetics that isolate
also produced by Monsanto (who formerly brought us Agent Orange). Monsanto has tgion from it's surrounding environment. Rather, we must acknowledge advance
neered crops that are genetically resistant to Roundup, thus ensuring that farmers wR§!#syand think of each genome [one organism’s entire set of DNA] as a small
Monsanto’s seeds will also use more of Monsanto’s chemicals. Already widely used in EJfh[2] AS such, there are constant positive and negative feedbacks among ge
soy, cotton and canola, it will soon be available in sugar beets, wheat, and potatoes. Products, the products of other genes, and the gene’s environment. Because of th

of known and unknown INTERACTIONS, “tweaking” any component in that small e
rBGH. Bovine Growth Hormone (BGH) is a natural hormone in cows. Monsanto prodU€8 ¢an generate unpredictable consequences. This uncertainty is exacerbated £
the hormone artificially in bacteria (the engineered form is thus “recombinant BGH’t§t engineered genes are typically inserted into random positions in the receiving or
rBGH) and supplies it to farmers to increase milk production. Ironically, even before witfflome.[6, 7] We don't know exactly where they are in the genome, but only that:

spread use of rBGH, milk has been overproduced in the US, such that the federal g®/8fiicing traits we want (and perhaps some unknown traits we don’t want). There
ment buys the surplus. So who really benefits from rBGH? should approach genetic engineering with the same intellectual humility that we |

should hold) for manipulating ecosystems. Inserting genes is similar to ecological

Sterility genes.One headache the agro-chemical companies have faced is how to cdh@tblve thought we understood well, but which held unexpected consequences
ownership of “their” genetically modified organisms. One initial solution was found in tAEeducing industrial chemicals to the environment (consider DDT, PCBs), or such:
form of US patent law: When a company inserts a gene from one species into arfBtRE}d alien species (consider Purple Loosestrife, Kudzu, Starlings). _
species, it can now file for a patent on that life form. If farmers replant seeds they have3: Regardless of our fundamental ignorance of the genetic mechamsms m
produced from transgenic crops, they violate patent laws. In fact, farmers are now su88@¥g: no one has properly studied the ecological and health ramifications of rele
replanting saved seeds, which is a practice they have followed since the beginning of 8ty GMOs into farms and grocery stores. Even the New York Times admits tha
culture, and a requirement to adapt a crop to local conditions. The latest stage in this pRégéing released to farmers “with less evaluation than they had in the past with tr
of controlling agriculture (and undermining farmers) is “Terminator technology,” wh¥pgieties.”[8] This coming summer, almost 35% (27 million acres) of the US corn cr
genes are inserted to make a crop sterile.[3] Seeds produced from such transgenidgidi@gsgenic, as will half (40 million acres) of the oilseed crop, half (7 million acres
will not germinate, which prevents farmers from replanting them. cotton, and over half of all soy.
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Unexpected effects on natural enemies of pests e Out of 177 countries present at the Biosafety Protocol in Cartagena, Colom|
e Snowdrop genes were inserted into Scottish potatoes to combat the greenfly. i&fjsted the current, indiscriminate expansion of GMOs (the US did not sign). The
greenflies fed on the potatoes, 50% of the ladybugs that fed on those greenflies wererkidiats of the UK, Denmark, Norway and Greece have banned the planting of all tre
« Bt toxins (from bacterial genes) are supposed to be harmful only to specific ins@gts. EU countries have rejected all new applications for transgenic products sin
groups, depending on the variety of Bt genes inserted into the crop plant. Unexpecte8a and the EU continues to ban rBGH. In fact, the US is the only country in the \
variety “specific” for caterpillars also killed lacewings that fed on caterpillars with atBive approved rBGH[21]. British and EU supermarket chains have banded together

diet.[]9] Our ignorance is truly humbling. tain foods free of GMOs. In Britain, the Local Government Association has placed ¢
ban on GMOs in all schools, old peoples’ homes, and town halls. Delegates frol
Incr eased rates of @sistance in pests African nation (except South Africa) formally rejected Monsanto’s use of GMOs as “I

«  To reduce insect pests, organic farmers use Bt as a bacterial spray. Small-scaleaae, afnvironmentally friendly, nor economically beneficial to us.”[22]

this “bio-pesticide” is unlikely to lead to resistance in the insect pests, because they are

rarely exposed to it. In contrast, when Bt toxin genes are inserted into crops, the plantt all fairness to GMOs, we should note two areas where they are not quali
constantly express the toxins over widespread areas. Bt crops exude 10-20 times the aliffenent from other agricultural trends in the last 50 years, but rather they exacerba
of toxin as in organic sprays. Such overuse of the pesticide allows resistance to develojhathad already begun. First, GMOs promote low crop diversity (monocultures) .
rapidly in the pests. By 1997, the cotton bollworm developed resistance on 40% of the fassi®f traditional crop varieties. That process first intensified with the green revoli
using Bt cotton. In addition to increasing farmers’ costs, such resistance takes away a {li®40's, as agriculture became increasingly based on low crop diversity, and as

good - the use of an organic pesticide. Does Monsanto have that right? bought their seeds from fewer and fewer seed companies. According to the FAO!
crop diversity has been lost during this century. Agriculture based on low diversity |
Genetic Pollution dangers not unique to GMOs. For example, in 1970 the southern corn industry c

«  Herbicide resistance genes have spread via pollination to wild relatives in oilseedwhps 80% of US corn was bred to have a particular gene for male sterility - and tl
and sugar beet[10, 11], as well as unmodified rape growing 400 meters away.[12] gene made all that corn susceptible to the fungus causing southern leaf blight. Tc
« Inserted genes are 30 times more likely to spread via pollination than the plants'sosh disasters, it is only logical to foster diversity in agricultural varieties. Yet the
genes.[13] continues to promote GMOs, which are produced by only a few agro-chemical-seec
-  Genes in engineered bacteria were passed to indigenous bacteria in an artificial gutigs4]Such a strategy furthers erodes the genetic diversity we need to avoid repe
«  Plasmids can transfer genes from yeasts to plant mitochondria, increasing the kigsiultural collapses.
hood of spreading modified genes from crops into other plant and fungus species.[15]  Second, GMO-based agriculture is not qualitatively different from modern seed
ing in another sense - they both foster farmers’ dependence on corporations. In |
Consider - how do you clean up genetic pollution? Unlike an oil spill, this formteifns, farmers must return to the seed company every year for new seeds. With t
pollution reproduces itself while it spreads, and cannot be contained once released. IiR&ddiution, high crop productivity was based on hybrid crosses. As you may have
tion, the companies that are releasing these products are in no way legally responsibiiebfology class, the first generation from a hybrid cross (the seed the farmer buys

any genetic pollution they generate. beneficial traits of both parent lines, but the second generation (the seed produc
field) is a genetic mishmash and therefore unproductive. This approach forces the f

Health Risks return to the seed company every year for more seed (see Lewontin and Berlan

«  Potatoes inserted with snowdrop lectin genes reduced the weight of many orgaarguiments against hybrid-based agriculture). Transgenic crops intensify such dey
rats, including the brain, and impaired their immune response.[16] when patent laws prevent farmers from replanting seed they have grown. Moré

«  Transgenic Bt crops do not express the common, inactive form of the Bt toxin, wiMohsanto, the second largest seed company in the world, succeeds with its plans
naturally occurs in the soil, but rather an active form that previously only occurred oncehminator” genes into all of its seeds, then the crops produced will be sterile. V
toxin entered insect guts.[17] That is, the transgenic plants are constantly expressing aybxid breeding makes it unlikely for farmers to replant seeds, and patents make i
that humans have not been exposed to in the past (unless you are an aficionado ofthisaew technology makes it impossible !

guts). You may be thinking, “No problem - | am sure the FDA has tested these crops to mak# 1945, at the beginning of the Green Revolution and the industrialization of
sure they are safe.” Think again. Potatoes with Bt toxin genes are officially registeréidraghe US had six million farms; we now have well under 2 million.[24] On averags
pesticides with the EPA; the FDA does not test them for any health effects because th&yrarss have gone bankrupt every week since 1945. As small farmers succumbe
not registered as “food.”[2] The next time you eat McDonald's fries or a bag of chipgdens produced by the increased dependence on agro-chemical companies, corpc
consider that you are technically eating a registered, patented, yet unlabeled insectigidd.banks controlled more and more land. Today, just 4% of those landowners pos
«  Cows on the engineered Bovine Growth Hormone (rBGH) suffer one-third higher ratége farmland.[25] These trends will only be exacerbated by GMOs. As one Idah
of udder infections (mastititis), for which farmers increasingly must administer antibiotiggner admits, this abuse of biotechnology “gives corporate America one more noos
Those antibiotics end up in the milk we drink (GAO 1995), increasing the risk of antibioticneck.”[2]

resistance in human pathogens. Furthermore, rBGH increases the levels of another growth

hormone in milk (IGF-1), which is a likely carcinogen.[18] As a result of these concerns, Our objective in writing this is not to turn the reader against science or genet
Vermont Senators Patrick Leahy and James Jeffords have formally requested an investiying in general (we are all scientists at the UofM). The movement against GMO:
tion into the FDA's hasty approval of rBGH.[19] not be oversimplified as objecting to all forms of genetic engineering. While some p«
«  The genes causing resistance to the herbicide Roundup come from a soil bactédumovement may take that position, others would argue that genetic engineering |
(Agrobacterium sp, a virus, and a petunia. None of the products of these genes haveiewsame situations (e.g., medical), and under proper socio-economic conditions (;
been in our food in the past. benefits from the technology?). Such distinctions are debatable, but in the mean tirr
e Soybeans engineered with genes from Brazil nuts induced severe allergic reactitings are unleashing GMOs on millions of acres without sufficient genetic and ect
from people who had never been allergic to soy.[20] People allergic to a product frotesiimg. Moreover, even when some testing has been done, if the data threaten th
inserted gene would have difficulty avoiding it, because transgenic food is not labelefl #igro-chemical companies, their publication is suppressed and the researche

the US. tacked.[26] (continued on next page)
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What Can We Do About GMOs?

1) Buy organic. Food labeled as “organic” does not contain GMOs, and should not in the
future. Current labeling is based on the California organic standards, which do not allow the
use of GMO seed. Last year the USDA tried to make a national standard that would include
GMOs in “organic” food, but 280,000 people wrote back in protest. As it now stands, future

standards for nationally certified organic food will NOT allow GMOs.

2) Sign a petitionthat requests labeling of all food as to whether or not it contains GMOs.
One such petition is available at the People’'s Food Coop, Ann Arbor. Copies are also avail-
able from the source - the Mothers for Natural Law, PO Box 1177, Fairfield, lowa 52556;
www.safe-food.org, or phone 1-877-REAL FOOD. In the past, producers have been sued

by Monsanto et al. when they have labeled their products as GMO-free.

3) Write to our government. For example, Secretary of Agriculture Dan Glickman

(USDA, 14th and Independence Ave, SW, Washington, DC 20250).

4) Educate yourself Two well-researched sources are the Sept/Oct 1998 issue of The
Ecologist, and the cover article in the Oct. 25, 1998 New York Times Magazine. Consult
web sites of the Rural Advancement Foundation International (RAFI), Pesticide Action
Network (PAN), Consumers Union, Campaign for Food Safety (www.purefood.org), Or-

ganic Consumers Association (www.organicconsumers.org), Greenpeace, etc.
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5) Join a movement.The best way to avoid despair is to become politically active (pre
ably with a lot of singing). A student group is forming at UM called the Basic Food Gr
(see inset). Consider joining them and/or any of the organizations listed abo{#.
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