Is Your Organic Farm Safe?
Protecting Your Crops from Genetic Contamination

by Mary-Howell R. Martens

R ecently, my husband Klaas looked
across the road at our neighbor’s
farm and said in a horrified tone, “You
know, if Harold plants Bt corn on that field
next year, we won't be able to plant or-
ganic corn anywhere on this farm.” This
sudden realization, born in the increasing|_ L
knowledge that organic farmers can no|
longer ignore the impact of their neigh- [}
bor’s genetically modified crop varieties, [;:
struck us hard. We had thought that thef
neighbor’s corn pollen might affect a small ’,.q‘ L
portion of our nearest field, something that (il
appropriate buffer zones would take care
of, never really thinking it could render
many downwind acres unsuitable for corn. Jg&§
But it certainly could. This is the reality [§
of organic farming today. )
The impact of genetic drift can affect Increasing demand for non-GMO foods has caused farmers to stop and evaluate the
my farm, my planting plans, my certifica- risks to their organic operations, and to look for means to keep their crops GM-free.
tion, my income — not on just a few rows,
but possibly on many acres. The scariestain planting plans and maintains careful and Japan, are insisting on “zero tolerance”
part of this reality is that the farmer won't records, then the farm is considered certi-— there can be no discernible trace of any
know if contamination has occurred until fiable. Ideally, organic management is alsocharacteristic genetically engineered DNA
its too late, and then there is relatively lit- an evolving thought process where thein any organic product. Other buyers are
tle he can do to prevent it. To be preparedfarmer learns to work with the natural sys- willing to accept a level of 0.1 percent GMO
for the 2000 crop, organic farmers must tem to solve problems, maximizing soil and DNA — that is, essentially one contaminat-
start thinking of GMOs as being their prob- crop health in a proactive and interactive ed bean or kernel in 1,000. The zero-toler-
lem too. manner. Certification and inspection are ance level of stringency has never been en-
carried out according to internationally es- forced for chemical residue since it is well
RESEARCH tablished and accepted procedures. Rarelyecognized by the organic industry that re-
A recent study by Catherine Moyes and is residue testing used to prove whether thequiring absolutely no pesticide residue is
Philip Dale, of the John Innes Institute in management system has been effective iprobably impossible, given the way the en-
England, has elaborated on the role thatcontrolling chemical contamination. Ulti- tire planet has been contaminated. But buy-
genetically modified crop varieties may mately, it is the integrity of the farmer that ers, responding to consumer demand, are
play in organic agriculture. They conclude becomes the bottom line. If the farmer cantrying very hard to provide products that can
that if genetically modified crops continue prove a commitment to organic farm man- be certified free of GMO DNA, regardless
to be planted near where organic crops aragement, as performed according to theof how difficult it is to grow such products.
produced, the possibility of contamination organic standards, then his _ A laboratory test can
is probably unavoidable. Once genetically products are considered Reprinted from take a sample of corn, a

modified crops are released, they, like all organic. food product, or any oth-
crops, cannot be completely contained and @1 s, ©F material derived from
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are very likely to impact organic produc- TOLERANCE & A VOICE FOR ECO-AGRICULTURE . hatural sources, extract its
tion systems. TESTING January 2000 -Vol. 30, No. 1 - Cover Story DNA, and using poly-
The current model of organic farming  The rules are changing merase chain reaction

is based around a host of similar organicwith the advent of genetically engineered technology (PCR), determine conclusive-
standards enforced by different certifica- crop varieties, but even that is currently con-ly whether certain characteristic marker
tion agencies. It describes a production orfusing. There seems to be little consensus iDNA sequences found only in genetically
a management system. If an organic farm-the industry, organic or conventional, of what engineered plants are present in the sam-
er manages the farm in a certain way, avoidsonstitutes “non-GMO.” Some buyers of or- ple DNA.

certain unacceptable inputs, employs cer-ganic products, especially those in Europe Genetic ID, located in Fairfield, lowa,



“The introduction of GMO 0.1 percent contamination. This resulted inplants may fertilize flowers on an organi-

. . a major immediate financial loss to the cally grown plant, even if they are not in
testing has the potential to alter  company, but the long-term loss has beerthe same field. Pollen contamination is pri-
the face of the organic system even greater. “We have lost shelf space anagnarily a problem with cross-pollinated

. . T some markets for our products, even thoughcrops such as corn and canola, where the
entirely, changing certification  they have been tested free of GMOs. Namewind or insects can carry pollen long dis-
requirements and increasing recognition is definitely working against us tances. AQQitionaIIy, seed from a geneti-
. in some places. Other markets, howevercally modified crop, or from plants grown
costs considerably.”  seem to respect our company for voluntar-from such seed, might become accidental-
ily recalling organic products shown to be ly mixed with organic crops or their prod-
is the leading company using this technol-contaminated,” Nelson said. ucts. Genetically modified DNA can be
ogy. They are able to accurately testa 2-kg The corn used to make the tainted chipspresent in purchased seeds if the seed com-
sample of product to determine the level came from certified organic farmers who pany failed to prevent cross-pollination
of genetic contamination. Genetic ID of- had no idea that their crop was contami-with GMO varieties during seed produc-
fers a “non-GMO tested” certification on nated. The nearest documented commertion or if accidental mixing of GMO and
samples that fall at or below the 0.1 per-cial Bt corn was at least 100 feet from the non-GMO seed occurred before sale. Ad-
cent level of GMO DNA. There are other edge of an organic cornfield. Because ofditional on-farm contamination can occur
genetic testing products on the market, in-their experience, Terra Prima will be per- if custom operators are hired for field op-
cluding much less expensive strip tests thaforming genetic tests on all incoming or- erations and their machinery is not suffi-
are similar to pregnancy tests. A color ganic corn in 1999, and any product test-ciently cleaned between crops. Parallel pro-
change indicates whether GMO DNA is ing positive for GMO DNA will be rejected. duction of organic and GMO crops present
present but can only generally gauge theOther buyers of organic products are tak-many possibilities for cross contamination.
level of contamination that is present. Cur- ing the same precautions. The chance then for contamination of or-
rently, strip tests are available but are be- ganic crops with foreign, genetically mod-
ing used primarily as a pre-screening tool THE FARMER ified DNA is fairly substantial.
to determine which samples need more Where do the ordinary organic farmers
thorough testing. The strip tests also do noffit into this new situation? Certainly, much PREVENTION
provide third-party verification that some can be said about the threat of GMOs to the Organic farmers should make every ef-
markets demand. Yet another testing ap-ecosystem, to human health and to Ameri-fort to obtain non-GMO seed. It is reason-
proach, called an ELISA test, is more time can agriculture, and while many people able for an organic farmer to assume that if
consuming, requires considerable techni-agree that the best approach would be to bathey purchase a non-GMO variety of corn,
cal expertise, and has found less marketll GMOs from American agriculture, this a variety without contrived names such as
acceptance. is certainly not likely to occur for the 2000 “YieldGuard,” “InsectGuard,” or “Round-
This ability to prove quantitatively crop. Most organic farmers are also not like-up Ready,” then they are obtaining seed that
whether GMO DNA is present imposes aly to sue their neighbors or the large agri- contains no GMO genetics.
new model into organic farming. Now business companies if their crops become Regardless of what seed producers may
there is an absolute product performancecontaminated. The possibility of GMO con- say, there is no system for the field pro-
standard that must be integrated into atamination is very real in areas with certain duction of seed that can guarantee abso-
management system based model. Unformajor agricultural crops, and the burden andlute genetic purity of seed samples. To their
tunately, the rules of the existing manage-threat of this problem rests squarely on thecredit, seed companies have had extensive
ment model are woefully inadequate to organic farmers themselves. Unfortunately, experience in the production of high-puri-
achieve acceptable results for this new perthe problem of GMO contamination is large- ty seed. It is important to a seed company
formance standard. The entire organicly invisible to most farmers and even some-to produce genetically uniform and identi-
community is caught between the two. Thewhat incomprehensible to many. Organic fiable varieties. For this purpose, seed pro-
introduction of GMO testing has the po- farmers are beginning to realize that theirduction fields are carefully designed to en-
tential to alter the face of the organic sys-crops are extremely vulnerable, and yet theysure appropriate crop isolation distances,
tem entirely, changing certification re- feel helpless to do anything. What can or-and seed companies employ careful crop
guirements and increasing costsganic farmers voluntarily _ rotation and management
considerably. However, it is essential to do to protect their crops Reprinted from systems. Seed handling
recognize that if organic certification be- from contamination, and facilities must maintain
comes merely the ability to chemically what role should certifiers, @l s, 900d separation between
prove the absence of certain toxins andinspectors, buyers and conx Vorcs ror ForAomcorrons. Seed lots. However, if
DNA fragments, then many of the bene- sumers play in the ProOCeSST;nyary 2000- Vol. 30, No. 1 - Cover Story there is a low level of mix-
fits of organic management and the prod- ing, if a little foreign pol-
ucts produced by this system will be lost. CONTAMINATION len fertilizes a few kernels of corn or if the
Melodi Nelson, vice president of Terra  First, it is important to consider how an harvesting machinery was not thoroughly
Prima, has had firsthand experience withorganic crop can become contaminatedcleaned of every last soybean, it probably
GMO tolerances. Her company recalled with foreign DNA. The two main sources doesn’t matter too much. State laws gov-
87,000 bags of corn chips from Europe inof contamination are through pollen and erning seed purity legally permit a low level
1998 after GMO testing revealed a level of seed. Pollen from genetically modified of contamination by off-types. For this rea-




Pollen contamination is the  Vulnerable to contamination from foreign the many closely related wild crucifer rel-
o . pollen. atives such as wild mustard. Covered with
most difficult factor of this As a naturally wind-pollinated crop, pollen, the bees deposit and receive a ge-
entire issue. Some organic corn has several built-in mechanisms thatnetic payload at each flower they visit, free-
. make outcrossing likely. In nature, the pur- ly spreading genes throughout their range.
crops are likely to become  pose of cross-pollination is to facilitate Pollen carried by insect pollination can
contaminated by pollen from outcrossing and to increase the genetic varitravel as far as bees forage. British studies
ability of the offspring. Therefore plants have found that bees visiting onion flow-
GMO crops that may be  employing this approach to reproduction ers can forage for distances of more than
growing many miles away. are often_ physically_designed to maximize 4,900 mgters (2.48 miles) anq tha_lt a_three—
outcrossing. Corn is one example. First, mile radius range from the hive is likely.
corn tassels produce copious quantities ofAdditional research has also documented
son, reputable seed company representalightweight pollen that is easily lifted and oilseed rape pollen at more than 4,000
tives are reluctant to state conclusively thatcarried long distances on air currents. Cornmeters (2.48 miles) from the source, but
a variety of non-GMO seed contains abso-silks are constructed to intercept passingDr. Ann Clark, of the University of Guelph
lutely no traces of GMO DNA. They sim- pollen grains, but not necessarily thosein Canada, feels that canola pollen may be
ply do not know if it is true, and saying so originating from their own tassels. The re- carried up to eight kilometers (nearly five
could expose the companies to serious lawsulting kernel is actually a fruit, with the miles) under specific conditions. Other re-
suits if proven otherwise. fleshy part of the kernel expressing genessearch has indicated that the distance can
What options then do organic farmers from both male and female parents. This isbe even greater.
have? They can ask their seed dealer if spewhy isolation between sweet corn and field  Insect pollination can result in GMO
cific lots of seed can be tested for GMO corn is so important — no one wants their pollen transfer not only to neighboring or-
DNA before purchase. This lab test would ear of sweet corn to taste like green fieldganic crops but also to related wild spe-
provide written documentation that the or- corn. Corn contaminated with GMO DNA cies. These wild species can then serve as
ganic farmer has done their homework andwill not only carry the foreign DNA in their unpredictable reservoirs of GMO DNA in
that, to the best of their ability, they have cells, the corn kernel itself will actually subsequentyears. Transformed wild plants
obtained seed shown to be free of contam-produce some of the protein products, suchcan then pollinate other members of the
inating DNA. Bob Gates of Genetic ID as Bttoxin, encoded for that foreign DNA. same species or can cross with yet addi-
stresses that it is important for organic  While the majority of shed pollen lands tional wild relatives, thereby extending the
farmers to obtain the very cleanest possi-quite close to the point of origin, pollen can range of contamination far beyond the orig-
ble seed, preferably well below the 0.1 travel great distances. The actual patterninal source. The real danger here is not the
percent level of GMO contamination. If and distance of pollen distribution is high- development of “super weeds” resistant to
any GMO DNA is present in the original ly erratic and unpredictable, dependentherbicides, though that is certainly a possi-
planting stock, this can be magnified in greatly upon environmental and geographicbility; rather, it is the unpredictable and
the final product, resulting in an unaccept- conditions. A localized strong wind during widespread movement of modified pollen
ably high detectable level. tasseling may normally carry corn pollen back into cultivated crops. Once wild spe-
Producing as much seed as possible ongquite far before it settles, quite likely into cies in an area are contaminated by GMO
farm or purchasing seed from other organ-another cornfield. Studies originating in genes, this should be considered permanent
ic farmers is also a very good option but England have recorded clover pollen drift — that land will continue to have a high
not a viable one for all crops. Farmers sav-as far away as 1,600 meters (about onegrobability of GMO contamination.
ing seed must realize that there is a possimile) from the source; from plants in the Is this a problem for self-pollinating
bility that organically produced seed, es- cabbage family, over 1,500 meters (0.93crops such as soybeans, wheat, oats and dry
pecially from cross-pollinated crops such miles) away; and from beets and grassesedible beans? In these plants, a relatively
as open-pollinated corn, could become con-more than 1,000 meters (0.62 miles) away.small quantity of pollen is produced, and
taminated by drifting GMO pollen. This Some studies have documented corn polpollination has usually already occurred
contamination would likely go undetected len drift up to 150 kilometers (93 miles) before the flower has opened. Bees are usu-
but would produce crops that test positive away from the source; other research haslly not very interested in these flowers
for GMO DNA in following year. Saving shown that the distance _ because they are small,
and sharing organically produced seed frommay be greater under cer- Reprinted from often relatively inaccessi-
self-pollinated crops would probably car- tain weather conditions. ble, and commonly do not
ry little risk, and with some deliberate in- Insect pollination pre- @1 A s, Produce much aroma or
field selection, it could provide a good sents yet another problem™ Vores For EoaAcricorrore. Nectar. That doesn't nec-
source of regionally and organically adapt- Canola or oilseed rape is 8,4y 2000 - vol. 30, No. 1 - Cover Story €SSarily mean that no out-
ed varieties. member of the crucifer, or crossing occurs, because
Pollen contamination is the most diffi- cabbage, family. Most members of this there is still a natural low level of outcross-
cult factor of this entire issue. Some or- group rely on bees to carry pollen from oneing in all species that ensures valuable ge-
ganic crops are likely to become contam-flower to another and to distribute the pol- netic variability. However, this random
inated by pollen from GMO crops that len inside the flower to facilitate pollina- outcrossing probably results from pollen
may be growing many miles away. Of the tion. Bees have no apparent preferenceroduced nearby and is not likely to pro-
major crops, corn and canola are the mosbrganic or conventional canola or any of duce significant contamination of a field




“Insect pollination can result in fail under many conditions. The inspectors, consider sharing with their non-organic
traditionally sources for advice and direc- neighbors.
GMO pollen transfer not only to  tjon for organic farmers, may not be any  If the neighbors plan to plant long-sea-
neighboring organic crops but better prepargd than the farmers the.m.se_lveson com, an organi_c farmer might b_e able
] ] when designing approaches to minimizingto avoid cross-pollination by planting a
also to related wild species.  the harvest of contaminated grain. short-season variety or by staggering plant-
These wild species can then The seed industry isolation standard foring dates, but these strategies alone should
] corn seed production is a physical separanot be relied on as adequate protection.
serve as unpredictable  tion of at least 660 feet between fields whenEnvironmental conditions may bring the
reservoirs of GMO DNA in  there is no vertical buffer. Where there aretwo tasseling times much closer together
“male” border rows, 30 to 40 rows (900 to than anticipated, and a bag of seed corn will
subsequent years.” 12,000 feet) between seed lines are conoften contain a low percentage of a “polli-
sidered adequate separation. In Britain,nator” line of seed that tassels at a slightly
of soybeans or wheat. This will probably government rules are enforcing a 200- different time. Additionally, just because a
not be considered an important threat tometer (about 660 feet) “exclusion zone” neighbor has soybeans planted this year
organic integrity. buffer between genetically modified and next to a field of organic corn doesn’t mean
Itis worth noting that not all small grains non-modified crops, but many in the indus- that contamination is entirely prevented. Is
are self-pollinated. Rye is nominally cross- try feel this is not sufficient for complete there any volunteer corn growing from last
pollinated and could become contaminat-control. Most experts recognize that theseyear’s GMO plants? Those plants will also
ed if genetically engineered rye is grown distances may not be sufficient to eliminate produce pollen that can contaminate organ-
nearby. However, at this time, there are noall GMO pollen contamination of organic ic corn.
genetically engineered varieties of rye oncorn, depending on the prevailing wind di-  Canadian organic standards require that
the market. Clover and alfalfa are also usu-rection, the lay of the land, and local weath- organic farmers establish a 10-kilometer
ally cross-pollinated. In fact, the pollen er conditions. Quite understandably, many (6.2 mile) “radius of notification” and be
from one alfalfa flower is generally chem- organic farmers will see any of these ap-able to produce statements from any
ically prevented from fertilizing the same proaches as removing an economicallyneighboring farms within that 10-kilome-
flower; therefore, outcrossing is required painful amount of acreage from their or- ter radius stating whether GMO varieties
for seed set. Seed saved from these cropganic production, especially since they havewere planted. This makes a lot of sense
or plants that grow naturally from self-sown no way of knowing whether it is, in fact, until human nature is factored in. What
seed could contain GMO DNA once ge- necessary. If it is possible to grow a differ- does an organic farmer do if their neigh-
netically engineered varieties of these cropsent color corn variety than the neighbor’s bors refuse to cooperate or if they lie?
are on the market. When GMO varieties of GMO corn, then the degree of accidentalDoes an organic farmer have to decide not
alfalfa and clover become available — therepollination can be assessed. That won'tto plant corn or canola simply because
are reports that varieties of Roundup Readyprevent the situation from occurring, but it their neighbors declare that they will be
alfalfa are currently in the testing phase —could give a useful clue as to where con-planting GMO varieties? Canadian stan-
the organic industry will need to consider tamination has occurred and how muchdards can also put an organic field back
the impact of this pollen on forage quality buffer must be removed. to the very start of transition if GMO con-
and livestock production. Many in the industry recommend talk- tamination is detected. This raises an enor-
What practical and economically feasi- ing to the neighbors to determine what va-mously important question — must the
ble methods of prevention can organicrieties they plan on planting and to try to sole financial and management burden rest
farmers adopt to protect their organic cornwork out cooperative agreements to pre-on the organic farmer?
and canola from promiscuous GMO? vent the adjacent planting of GMO and or-
While there is no true consensus on theganic corn. The American Corn Growers THE BURDEN
answer to this question, most experts agreé\ssociation, representing over 14,000 corn  Jim Riddle, an organic inspector and
that in all likelihood nothing will provide farmers, has actively started a campaign tdongtime participant in the U.S. organic
complete protection under all conditions. discourage members from planting GMO industry, states that the big problem with
Most in the organic community agree that varieties. Gary Goldberg, CEO of this or- extended buffer zones is that the financial
the current organic buffer zone standardsganization, feels that the _ and management burden
are completely inadequate for GMO pro- uncertainty of markets Reprinted from is placed on organic pro-
tection; that 25 to 30 feet is certainly not seeing widespread con- ducers to protect them-
enough separation, especially if the buffersumer rejection of GMO @1 usa.  S€lves against contamina-
is mowed and presents no vertical barrier.products, possible legal™3 vorcs FOR\EEB—AGRICULTURE tion caused by the
However, as U.S. certifiers struggle to de-risks to farmers, and they,,,ary 2000 -vol. 30, No. 1 - Cover story Manufacturers and users
velop guidelines to limit GMO contamina- deleterious effects on of biotech products. He
tion, some are providing their farmers with farmers by corporate consolidation justi- feels that it is imperative that the responsi-
information about the risks of genetic con- fies this position. The American Corn bility for GMO contamination, and protec-
tamination so they can make reasonableGrowers Association will have promotion- tion of organic and other non-GMO crops,
choices. Certifiers are being placed in theal material available by early 2000 intro- must be shifted to the users and manufac-
difficult position of establishing manage- ducing their “Farmer Choice — Customer turers of the GMO products, essentially
ment recommendations that are bound toFirst” program that organic farmers may making the “polluter pay.” Many lawyers




ly prohibiting this practice. In light of the mercial GMO corn varieties, it may become
numerous routes in which contamination more difficult to grow organic corn in the
can occur by using the same equipment forUnited States than it is to produce organic
planting and harvesting both types of crops,honey. That is a pretty scary thought. We
not to mention the increased possibility of must prevent this from happening.
pollen drift, it would almost be surprising
if a low level of contamination did not oc- The full text of the article “Organic Farming
cur. Many of the same possibilities exist and Gene Transfer from Genetically
when an organic farmer hires a commer-Modified Crops,” by Catherine Moyes and
cial custom operator to plant, harvest or Philip Dale of the John Innes Institute, is
transport their crops. available over the Internet by selecting “or-
It is a major responsibility of an organic ganic farming research” at the website
farmer engaging in such practices to take<www.gmissues.org/frames.htm>.
agree that such contamination constitutespersonal responsibility for the thorough  The American Corn Growers Association
a violation of property rights, or a “taking” cleaning of equipment and the documenta-will have promotional material available by
of the organic producers’ right to produce tion of this operation. This must be seen notearly 2000 on their “Farmer Choice — Cus-
a crop free from contamination. By impos- as just another detail that will need to be tomer First” program. Their address is P.O.
ing expanded buffer zones and implement-shown to the inspector. The organic farmerBox 18157, Washington, D.C. 20036, web-
ing “tolerance levels,” the organic industry must realize that the organic integrity, and site <www.acga.org>.
may be accepting responsibility for con- therefore the marketability of their product,
tamination control that will be difficult to rests on thoroughness in this procedure.
reverse later. Ultimately, the integrity of an
organic farm must be protected against ge- SUMMARY
netic trespass by legal means. The bottom line is that there is no total-
The prevention of accidental mixing of ly effective way to guarantee that organic
GMO and non-GMO crops on the farm is products are not going to be contaminated
imperative. It was inconceivable to Michi- by traces of GMO DNA. Most leaders in
gan grain farmer John Simmons when athe organic industry conclude that the only
proposal to prohibit the parallel production solution for GMO contamination of organic
of GMO and organic crops on certified crops is to actively push for an immediate
farms was rejected at the 1999 annual meetban on all commercially grown genetical-
ing of the Organic Crop Improvement As- ly engineered crops. However, the chance
sociation. But at that time, GMOs were not of this happening is slim. The large agri-
yet considered a big issue to organic farm-business companies have invested too much
ers, and no other U.S. certifier was expressinto this technology, and the products have

not yet met with substantial rejection from
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commercial American farmers. With the
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“Most leaders in the organic
industry conclude that the

only solution for GMO
contamination of organic crops
is to actively push for an
immediate ban on

all commercially grown
genetically engineered crops.”
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loss of many international commercial
markets over this issue, this situation may
change, but that possibility should not be
counted upon. In the meantime, organic
farmers must educate themselves on the
problem and determine what management
changes are necessary on their farm to min-
imize exposure. They should cooperate
with their neighbors as much as possible,
and they should support those in the indus-
try who are working to establish legal pre-
cedents concerning genetic trespass. They
should also support activist groups who are
seeking to ensure that consumers are giv-
en the choice to avoid buying GMO prod-
ucts by requiring GMO labeling laws. A
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ban on GMOs is already happening in Eu-
rope, India, and other areas of the world. It
is time for consumers in the United States
to become educated and be given a choice.
One last thought. Brian Magaro, an or-
ganic inspector from Pennsylvania, has said
that with the widespread planting of com-



