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The intenzity of the GMO debate has increased significantly in recent months, resulting in confusion among both
producers and handlers of grain as fo the relafive importance of GMO versus non-GMO grain production, This
paper is intended to serve as a rasource, o assist in addressing preduction decisions, and to provide information
to growers and handlers of grain for commenly asked questions regarding bictechnology crops for 2000, This
paper does not address all GMO issues, Mention of registered trademarks, products or websites, does nm
constitute an endarsament by the authors or by the University of Wisconsin,

What are GMOs?

EMOs sfands for “genetically madified organisms.” The
term i wsed in the prass fo mean ganatically engi-
nagred or transgenic plants.

Biotechnalogy or gena transfer allows us 1o use benefi-
cial genes or charactenstics from one organism and to
place the genes with the beneficial characteristics into
another species,

Transganic refers (o the transfer of a gene or genas from
ane specias into anather host species, The infroduced
genes produce a new protein, which gives the desired
qualities in the host plant, animal, or bacteria.

Whean a desirable gene is discovered in another micro-
arganism, plant or animal and transferred into & crop
plant, the resulting crop hybrid or variety is designated a
genetically enginearad or transgenic crop.

1. Crops that we have grown for decades have had
“improved” genstics, but tradiional crop breeding
has besn the primary teol for these genelic improve-
ments.

O Improved genetics have increased yields,
disease resistance, insact resistance, et

0 These genes came from the same or
closely related wild species.

2. Examples of biotechnolegy and gene fransfer in
agricuttura and medizine,

O Inserting the gene for human insulin into a
yeast cell.

O Edible vaccines that have been ransferred
in crops like bananas.

0 Bt comn and Roundup Ready crops may

reduce pesficide carryover, usa, risk of
water contamination, and human exposura 1o
toxic pesticides.

O Transgenic cows whose milk protects
humans against Hepatifiz B.

0 Transgenic goats whose milk contains a
protain AT111 that helps doctars control
clofting during open-heart surgery.

Com roohworm resistant com,

O An antibady producad in fransgenic comn that
fights cancer.

0O Maw research to produce fransgenic phar-
maceutical proteins, vaccines and industrial
ENZYMES in Crops.

O Soybeans with healthier fatty-acid profiles.
O Crops with lower levels of mycotoxing,

3. Agriculture may expect greater acceptancs of GMOs
A% consumers ses areater benefits from biotechnol-
oy, The current perception is that biotechnology or
gens transfer allows us to use baneficial genas or
characteristics from one organism and to placs the
genes with the beneficial characteristics into anather
specias.
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4. Good science should be the guide as mare biotech-
nology products are developed.
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Grain Markets

The GMO debale has oflen b=en presented as an issue
for U5 exports. However, it is more than an expor
market issue. Domestic food markels are also affected
by concemns over GMO products.

Carn

To date, GMO versus non-GMO products have been of
litfle concem in the demestic feed industny. In 1925 znd
1695, 58% of the U.5. com crop was used by the
domestic feed industry (Table 1).

Sevantesn percent of 1998 LL5, com production was
axported, which approximately 80-90% was also fed to
livesiock. Exports in the 12922000 marketing year will
likely account for about 20% of 1999 LS. com produc-
fian. While a majarity of this will also be fed, it is unclear
at this time wheather forgign feed markets will demand
non-GMO feed,

Six percent of the 1985 corn crop was used to produce
sweeteners, and 8% went 1o ofher food uses. Similar

percentages are expectad in the coming year for 1999
production, The 14% of U5, com used in the domestic
food is of cancarn regarding marketing fransgenic carm,

Six percent of the 1988 com crop was used for athanal
production, and this may increase slighily in 1599, Join
products and y-products of ethano! production ara
impartant exports ta tha Europaan Union (EU), i the EU

demands non-GMO by-produects, then the ethanal market

could demand non-GMO com even though the produc-
fion of ethanol itzalf is a8 non-issue.

An additional 5% of the 1998 com crop carried over ko

Table 1.
Corn (%)
Use 1998 1994
Domasiic Feed 58 o8
Export 17 20
Sweelensr 8 B
Other Food g B
Ethancd 3 B

YSource: Personal communication with T.R. Fortenbery
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this year, For 1999 production, it is currently anficipated
that 2% will be carried into the next year as additional
stocks,

If wa assume that the entire U.5. food market {including
sweatenars), all exports, and the ethanol market (be-
cause of joint products and byproducts) were to demand
non-GMO cam, then somewhare between 37 and 40°% of
the demand for LS. corn would be tor non-GAO com.
While domestic feed markets may eventually ba af-
fected, it is likely that this reprasents the upper limit on
non-GMO com demand for the coming crop year,

Soybeans

In 159498, 58% of U5, soybean production was crushed
far meal and oil. Mineteen percant of the meal and 13%
of lhe ol was axported. Another 29% of the soybeans

were gaparied as whole baans.

Total crush for the 1999 crop is expecied 1o be 80%, with
ovier 19% of the meal and 10% of tha ail exported. In
addition, 32% of the 1998 soybean crop is expecied to
ba exported as whale beans.

Since soybean mezl and soy oil are joint products, i
gither market demands non-GMO sovbeans as inputs
the other market will be affected. Furher, because much
more of LS. soybean production is exportad relative to
corn, export demands for non-GMO will have a graatar
influgnce on the amount of non-GMO soybeans that need
o be produced. This makes it much more difficulf 1o
come up with an expactad upper limit percentage of
L5, sovbeans that might be demanded as non-GMO.
Howevear, the percentage of soybeans demanded as
non-EMO may be significantly greater than that for com.

US Corn and Soybean Market Use'

Soybean (%)
o B e e
Crushed 58 &
Meal Export 1% 149
Oil Export 13 10
Bean Export 29 12



Production Considerations
{ Lauer, 1599

1. Al GMO saed sold in the U3, is approved for sale
and usa in the LL3, Grain that will githar be fed on
tha farm on where it is producad, or sold info a local
fead market in Wisconsin is not likely 1o be affected
by the GMO debate in coming months. Mast of the
concems arliculated thus far invelva grain aither
headed for the export market or going into the LS.
food processing industries. Twa LS. baby food
manufaciurers, Gerber and Hainz, announoced fhat
they will fake GMO ingradients out of their products.

2. Know where you plan to market your crop,

3. Com hybrids that are not transgenic are: high ail

corn, Claarfield (IMI) com, white com, and waxy com.

ST3 soybeans are not lransganic.

4. GMO crops include: all Bt com hybrids, Libsry Link
corn, Roundup Ready cormn, high algic acid soy-
beans, and Roundup Ready soybeans,

5. Comectly identity the spaciiic type of GMO hybrid
wau plan to plant on yaur farm,

6, Check Appenci & for the import Stanes of GMCs as of 20
Decembar 1929,

=l

Mon-export approved GMOs must be considerad for
use in demestic feeding systems first.

8. Many GMO com hybrids arg outstanding in yiald
pofenfial and ganeral agronomic traits.,

O The decision ta swiich from top perorming
GMO hybrids in exchange for approved
hybrids should not be mada ightly,

9. Evaluate carefully the costs and benefits of your
seed and past management program for bath GMO
and non-GMO varaties and hybrids,

U Censider yields, weed, insect, and diseasa
manzgement, crop management flexibility,
marketing nsks, premiums.

10. Pollen fram a fiald with a GMO com hybrid can
“contaminate” a non-GMO hybrid in a neighbaring
figld.

U Centamination will prebably be low, but tests
may unexpectedly detect GMOs.

O Most com pollen falls within 50 feet of he
field. Howsaver, the isolation requirement for

certified com hybrid seed production is GO0
feal.

0O Field observations have reportad pallan drift
as far as a couple of miles.

O Itis difficult to certify that a nan-GMO hybrid
will not ba contaminated if growing in an area
wherg GMO hybrids are produced.

0O Segregating cornfields at greater distances
15 contrary to a wise insect-rasistance
managameant program. Current rasearch
indicates non-GMO blocks must be planted
within blocks that are within ane-half mila of
GMO hybrids, for resislance management
considerations.

1. Soybeans are seli-pollinated and GMO pollen

should not contaminate neighboring fields.

Tests for Transgenic Grains
and Marketing

1.

ELISA tesls have been developed for specific gene
transfer evenls. They are sensitive, guick and easy

to use. Each trucklozd arriving at the elevator could
be potentially sampled and tested.

2. Sensitivity of current tests,

2 While tha USDA has nat approved official
tests, tha grain industry has moved ahead
with testing procedures that are commer-
cially available. (Pleass see table 2.)

2 Atruckload of grain contains about 6.2
millien kerngls of grain, 6,200 kermels would
equal 1.1% of a truckload.

O IFGMO contant of a truckioad is assumed 1o
ba 0.1% and that content is spread uniformly
throughout the load, a sample size of 100
kemels offers only 4 9.5% chance of includ-
ing & single GMO kemel. It sample size is
increased to 1,000 kemels, then the sample
has 63% probability of containing a single
GMO kermel. A sample size of at least
10,000 kernels is required to have 99.99%
chance of containing at least one GMO
karnal,

O Sample selection, not test sensitivity, is

sometimes the limiting factor in test confi-
dence.

ol



Table 2. GMO Testing Comparison’

Testtype Palymerass Chain Raaction Enzyme-Linked Immunasorption Assay
Acranym FCR ELISA
Test duration 1 -2 days A few minutes
Min. sample size required 2,200 grams (10,000 kemalz) 25 grams (100 kernels)
Cost per test S250 - $300 Approx, 54 - 5100
Caoverage Detacts vidually all GMOs Specific to a single event protein
Test sensitivity Raw commaditias fo <0.01% To =0.1%
Companies invaolved: Cantral-Hanse Anshytical Lenaratosizs, Inc., Cerkral-Hanse Anabytical Labarataries,
Belle Chase, LA, Inc., Balie Chaza, LA, EnviraLogix, Inz,

Geralis 10, Faidield, 1A

Podland, ME, S0, Hewark, DE

'Sourcas: Individual company information materials, Seed Today magazine.

3. Test Availability. The Depariment of Agriculiure,
Trade and Consumer Proteciion will work to assist
prodeuers in a number of ways, o

2 Once an official 125t has baen approved by
tha USDA Federal Grain Inspection Servica,
tha DATCP Grain Inspection Program can
test for the presence of GMOS in the har-
yagtad crop.

Contact: Mike Lester (DATCP) (608) 224-5105
Plant Industry Lab (608} 266-7132

Superior (Grain Inspection) (715 382-7850
Milwaukae (Grain Inspection) {414) 747-3077

Liability and Contracts
(Har, 1954

1. Several processars have signaled that grain prod-
ucis must be kept separate and that there may ba
difterential pricing for GMOs and non-GMUs.

2 Growers, elevators and exporters will need
i keep products separate if they are 1o sall
into non-GMO markets.

O For non-GMO markets in 2000, it is expactad
that producers will have to actually designate
which loads are GMO and which loads are

™|

nen-GMO. Quick tasts are being devaloped
that can idantify GMO evants,

Segregating not a simple task

O Several seed companies concede that
same hybrids sold as non-GMOD seed may
contain low levels of GMO garmplasm,

0 Growers may want to save a pound of each
non-GMO seed lot if they plan to markat non-
GMO grain.

2 Contamination from pollen dritt into non-GRC
cormfiglds may add ta the level of GMO
germplasm.

O Risk of contamination from planters, grain
cans, storage bins, frucks, and combines
must ba managed.

Producers should be careful. If they are asked to
promize that the crop is non-GMO, they should be
vary carsful what they sign or even what oral com-
ments are mada.

Praducers can realistically:

O Shate that GMO seed, as designated by the
seed company, WAS NOT planted in &
particular figld.

O State thal non-GMO s2ed, as designated by
he seed company, WAS planted.



0O Slate that care was taken in avoiding con-
taminafion in bins, augers, and in the com-
bing,

O keep accurate field records and maps.

Producers should be careful not to:

O fate that the crap in quastion has no GMO
garmplasm.

O Siata that no contamination has acourred
from mechanical handling and storage of the
crap.

O Siate that no contaminafion has ocourred
from pollen drifi,

Uniferm Commercial Code imposes implied warran-
ties.

O Animplied warranty of merchantability is
impased an all goods sold by merchants.
Maarly hali of the statas treat farmers as
marchants,

3 Animplied warranty of fitness is imposed on
the producer as sallar if the seller has
reason to know any panmicular purpose for
which the goods are raguired i the buyer is
relying cn the sallars skill and judgment in
providing the goods.

O Animplied warranty of merchantability may
be excluded or modified by the saller if
done crally or in writing, in language that
mentiens merchantability. If in writing, the
disclaimer must be conspicuous,

0 An implied warranty of fifness can ba ox-
cluded ar medilied only by conspicuous,
wiritten provisions in the confract,

2 A seller may be axcusad from implied
warranties if the goods are sold “as is,” "with
all fauls," or if the buyer has examingd or
refusad o examine the goods befors
signing the contract. A professional buyer
will be held to a higher standard of cbserva-
tien than & nonprofessional,

20 what does this all mean?

o Check with likely purchasers. What ara thay
requiring? Some may not yet know. Check
carafully the langueage in any staternent
you're asked to sign. Use caution in re-
spanding orally.

O Remember, evan & non-GMO crop may nat
De 100% free of GMO germplasm. But the
GMO level may be at an acceptably low
lavel. This is & key problem because no
one has set a tolerance, an acceplable level
for GMO confamination (e.g. can 0.001%
GMO contaminated grain be cerified as
GMO freet). Without tolerancas, no one
knaws for sure where the ling will be drawn.
Tha Eurapean Union is wrestling with accspt-
able tolerance levels,

Potential Premiums/Local Markets

While prica differentizls for GMO and non-GMOD have
nel bean wide spread this year (although there were
& lew), they may becoma more comman next year,
However, this will be a function of the supplyide-
mared relationships for nan-GMO grain, and will stil
generally be a local phanomenon unless domestic
feed demand for non-GMO products grows.

Producars who are selling their grain in markets
whera expon of food processing ganerates a
substantial part of demard (i.e., the Mississippi
River, Milwaukes, or rail sub-ferminals) shoulkd be
careful about planting GMO seed unless they have a
guaranteed commitment, in wriing, that delivery will
be accepted. This includes knowing whether any
discounts will be applied to GMO grain at the delv-
ery point.

Froducers should be careful sbout assuming that
significant premiums will exist in their markats for
non-GMO grain in the coming year unless they get
the premium guaranteed in writing, If 50% of the
domestic com crop is planted from non-GMO saed,
and demand for non-GMO only reprasents 40% of
lotal production as suggested above, significant non-
GMO premiums are not likely.

4. Know your local markets,

O Local elevators are subject to market forces,

0 While no major grain company has the
intenticn fo discount GMO com or soybeans,
nzne have nided it ot iF markets change.

0 Ifyou forward confract, check the contract for
language that distinguizhes batween GMO
and non-GMO,

5



Segregation Considerations

There are many uncarlainlias in ining to decide whether
or not to segregrate grain.

O How much will it cost te segregate non-GMO
grain all the way through the markets te end-
users?

O How much, if any, of the premiom will reach
farmers?

O Premiums will be determined by the marke!
and farmers must decide whether or not o
segragate befara the markets gives a clear
signal.

1. Segregating crops invelves separale storage,
handing and documeniation of separation. This is
called “ldentity Preservation.”

2. “ldentity Praservation” implies the crop has special
characieristics and has bean protectad from contami-
nation.

a

“lefentity Presenvation” is currently pracliced by
producars of seed, blue and white corn, malting
barley, organic crops and athar valus-enhanced
CIOps.

4. |dentity Presereation requires naw perspectivas and
attitudes, it iz about:

O Megting the needs of customers.
O Maintaining specific guality levels, and
avoiding mixing of crops.

5. Consider growing and stonng non-GMO crops in
separate locations or farms,

[t 15 easier 1o maintain and prove crop separatian if
the entire non-GMO crop is grown and stored an a
separate farm fhat you may own or renl

On-Farm Costs

1. Farmers who wish ta supply non-GRMC crops will
incur additional cleaning, handfing, storage and
transpartation costs.

O Cleaning equipment 1akes extra tims. Time
requirements will be similar ta that those to
produce certified sead. Thoroughly clean
combines, trocks, grain canveyors, drisrs,
grain caris, gravily boxes and bins as you

%

switch from ong crop or even hybrid to
anclher.

O Consider cleaning your equipment beiore
harvest and harvesting ron-GMOs crops first
il crop maturity allows.

O On farm storage may allow a great opportu-
nity 1o seqregata non-GMO grain during
nanest.

0O However, sagregafing grain may leave a
grain bin only parially full. This may increass
storage costs or force selling othar grain at
harvest.

1 Consider faking samples of harvested crop
and delivered grain and prasemving samplas
until you are sure the final buyer is satisfied
that grain standards have bean mel.

1 Enowing the additional costs and any
potantial liabilities are important factars for
growers 1o evaluate when datermining if the
returns from non-GMO premiums exceed the
additional handling and management costs.
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Appendix A
Corn grain import status of transgenic corn hybrids as of 20 December 1999.

Approval Status by Country

Trait (Developer) Event* Erand L.5. Japan Europe Canada

Bt(Morvartis/Ciba) 176 Maximizer!  Yes Yos Yes Vs
Movartis, Ciba Knockout

Bt (Mycogen) 176 MatureGard  Yes Yas Yas Yoz
Mycogen

Et{Monsanta) MonB10  YieldGard fes Yas Yes Yoz

Picnesar, Cargill,
Dakalb, Goldan

Harvest, Othars

Bt, LL stack Bt YieldGard fas Yes Yes Yas
{Monsanto) Novartis

Bt (Dekalb) DBET418  Bi-Xira Yes N Mo Yas
Dekalb

LL (Pioneer) Te5 Liberfy Link  Yes Yes Yas Yes
Pioneer others

LL (Holdens) T14 Liberty Link  Yes Yas No Yes
Used in Holdans inbrads by many companies

LL (Dekalty) DLL2S Libarty Link  Yes Mo Mo fas
Dekalb ‘(B16)

Bt, LL stack MonB810Y  YieldGard Yes es Mo fas
(MonsantoPioneer) T25

Fioneear

Bt, LL stack (AgrEve) CrySe/ StarLink Yas Mo M Mo

AgrEvo, Garst, Others T14

Roundup Ready G421 Roundup Yas Mo Mo Mo

Corn (Monsanto) Raady

Dekall

Laver, 1954,

Sourcas: Jamy Hamingfon (Picnesr), Scolt Stein {Dekalb), Jaff Pomeroy (Garst) and Gary Wianake (Novartis)
* Event refars o fransgenic evenl: when a specilic fype of gene Js insarted o craafe e fralf dasined,



Appendix B

Web Sites for Additonal Informaticn
Takan laam Famm Ghamicals Magazng)
Listing hese wabesites doas ned enoorse fhe sile or comaany producis.

O

]

Amarican Zead Trade Association  wew.amssed.com
Fesatyres The Grar Hanckoers Calabase
Adveniis wiww, adventis,com

American Crop Protection Association
weiacpa.arg/publicissuesbictechindzsbiotach.himl

American Soybaan Association waww.oilseeds.orgfasa

Com Refiners Association WAWLCOTLON
lawa State Univarsity
wereredlension iaslale edupagesiorain

Monsanto W FEMSOUIGE, COm
Maficnal Comn Growers Association wawawncga.com
Mational Grain ard Fesd Association  wwwngfa.ong

v Univeraity of Wisconsin:Extanaie
mentand programmingy ipeludmg TitbecEcand.
dizcrmibratienintall ftaipn i

a

Movarts Seeds
Flanear Hi-Brad Intl

www.seeds. novarts.com
WWW.RONERL.CoM/USagmo

Purdus University (Grain Quality Fac Shast #42)
whereageom purdue. edu/AgComiPubs/grain hitml

University of Minnesola

wnw bae.urmn eduexlens/posthanesttempsior Mmi#Segtrops

a

USDA, waneraphis. usda.govibistechnology

Testing Information Websites

a

i

a

EnviroLogix Inc. www.anviralogix,com
Genatic 1D Inc. www.genetic-id com
Strategic Dizgnostics Inc WA ST Com




