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Organic farming worldwide uses neither genetically
modified organisms (GMOs) nor their derivates.
However, genetically modified plants are being
cultivated increasingly by conventional farmers,
mainly in the USA, Canada and Argentina and more
and more derivates produced of genetically modified
micro-organisms are used in food and feed processing.
Therefore, there is an increasing risk of unintended
GMO contamination by pollen drift, conventional
auxiliary means or mixing during the flow of goods.
This dossier aims to provide information on the state
of the discussions and measures taken as regards the
safeguarding of a GM-free organic farming.

Introduction
What is genetic engineering?

Genelic engineering can be nsed to isolate individoal genes and Lo atilize
these across the species barrier, A gene of a bacterinm, for example, can
be incorporated into the genome of a plant. However, what sounds easy
is a complicated technical process. In the laboratory gene constructs
{special plasmids ar other vectors) are praduced. These contain DNA-
sequences that mediate the nptake and integration of the vector or part
of the plasmid inta the genome of the cell. Moreover, the gene constroct
has to possess promotor, termination and other repulation sequences o
that the foreign genes can be recognized and the included information
reail,

Normally, a gene construct is built from DXMA - sequences of four or five
difterent organisms. The gene constructs are randomly spliced into a
chromosome. In plant breeding, in a complex selection process those
plants which contain the new gene construct and no other visible changes
are picked ont, These plants become part of the further breeding process,
Thus, genetic engineering has many more and new options compared

tix canvenlional breeding possibilities (for more details to traditional
breeding methods see FiBL Dossier Mo, 2 “Plant Breeding Techniques™),
Senetic engineering can put genetic information together that never
would come Logether withoul laboratory help.

These new aplions are taken as reason that such newly created organisms
can be patented. Patent protection means that it must not be cultivated,
propagated or used for breeding purposes without paying a licence fee
{even lor saved seeds).



Area under GM-crops, aims and application of GMOs

GMO area by country in million ha, 2001

china 1.5 Others 028
Canada 32 =

Argentina 12

The most important GM-cCrops

T the past six years, the area nnder GM-crops has increased

trom 2 to 53 million hectares.

In 2001, 46 % of the world production of sova was grown from
genetically modified plants, the fignre for collon was 20 %, oilseed rape
(Canola) 11% and maize 7 %.
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Aims and applications of GMOs

The aim of much of the genetic engineering approach is to obtain
higher yvields ar to simplify production lechnignes.

The bulk of genetic madifications of crap plants concern herbicide

(77 %) and insect resistance (15%) or a combination of bath (54%).
Transgenic plants that have been engineered for resistances to viral and
fungal infections adaptions o environmental canditions, changes in
tood quality and processing quality are also currently being tested in
field trials and hence released into the environment, Several enzymes
produced by genetically modified micro- organsims are nsed in food and
teed processing.

Genelically madified animals are not yel on the markel although there
have been a number of high profile cases covered by the media such as
Drolly the sheep and the recent example of the piglets engineered for
human organ transplantation. The licensing of genetically modified
salmon is currently being discussed in the USA, Tn October 2001, there
had been the first experimental release of genetically modified moths in
a cotton field in Arizona.

Area under GM-crops’

Minety-nine percent of the areas planted
with GM-crops are located in four countries:
T5A, Argenting, Canada and China. Other
countries that produce GM crops are Brazil
{illegaly), Anstralia, Indonesia, Tapan, South
Africa, Umgnay, Mexico, Spain, Bumania,
Bulgaria, Ukraine.

Actual data on

www.transgen.de
www.agbios.com

www.infogm.org
www.admin.ch/buwal

Commercially grown GM-crops
Worldwede, more than 100 crop plant specres
have been genetically modifed and about

40 vareties of transgenc crop plonts are
cormmercially grown. This toble shows the
permitted GM plants (n certain countoes) and
examples of processed food products.

Crop  Processed Products
soya tofu, pravein, lecithin, oil, vt E;
contained in 20,000 food products
Maize corn fHakes, oil protein, four, starch, glioose
Cotton  oil, protein isclate, methybeellulose (E 4617
Rape ol
Potato starch, eluccse
Tomato tomato ketchup
Rice s@rch

Flax oll, zeed for bakery
bread, flour, beer, starch, glucose

Further plants:
Tobacco, Radicchio/Chicory, Melon, Papaya,
Zucchini, Sugar beet, Camation

GM-Enzymes
Several enoymes used in lood processing are
produced by genetically modied micro-orgarnisms,

Enspmes Apofication

Amylases bakery, breweny distllery, starch

saccharification
Glycoamylases sweots, starch sacchanfication
Pectinases

Froat ared legurme juice producion

Cellulases chop up plent parts

Chymosin cheesa prodiction

Froteases bakery, modification of gluten,
Meat processing

Lipases flavaur, ol and fat processing




Why does organic farming not use
genetic engineering?

Al'gl.ll'l'lﬁl'lt 1 The production systems “organic farming” and “conventional tarming”
. - . - {with genelically modified plants) are based on very different basic
Genetic engineering is principles:
not consistent with the Organic farming does not use synthetic chemical pesticides, herbicides
I H and ferlilisers. If direct contral measures have o be Laken, dilferent
Prlﬂﬂ.lpl'ES of organic agents from nataral sources (for example plant extracts) and biocontral
farmlng agents can be nsed, Organic farming strives towards closed nutrient

cycles. The succession of field crops is diverse and balanced, the soil

is carefully cultivated and soil fertility is managed throngh the use of
appropriate manures, green manures and leys. The crops, varieties and
variety mixes are selected to suit the relevant site. The cultural landscape
is enriched with ecological structures and the diversity of plants and
animals is enhanced.” All these measures promote the natural capadity
firr self-regmlation, as well as health and hardiness of soils, plants and
animals. ln solving production problems the emphasis is not placed on
single measures {e.g. very eftective pesticides, highly resistant cultivars)
but an the combined impact of a variely of measores, Organic livestock
production focuses on animal welfare and hmsbandry methods which
prevent the need for veterinary treatments.

Organic Farming Genetic engineering

Optimised cull
crop rota
plovgh

Single action versus systemic thinking, the example of the “corn borer”

fhe com borer (Ostrinig mubilalis) is one of the grave pests m monoculiures of maize and it ocours i Furope, Fast Asia, North

Africa and Nerth America. The crap foss is about & % worfdwide, Corn borer lanvae Tead firsl on leques and then move on fo

the stafks and cobs. In organic and integrated fanming in Europe the com borer is controffed by refeases of the parasiic wasp

Trichogramma. As preventive measures the ploughing-in of comstubble and varety choice are used. With these measures the

cen horer is effectively controffed.

in GM-maize a gene is intreduced which produces g texin of soff bacteria (Baciflu s thuringiensis). The corn borer s kilfed whife
feeding on the so-calfed Brmaize,

F:



The different ways of thinking of organic farming and genetic engineering (GE)

Genetic engineering (GE)

Basic
principles
and ethical
position

+ Based on a smplfied wew of lvng organisms
and of natural systems.

» Aim of much of the GE approach is 1o obtain
higher yiglds or to simplify produchon techriques.

+ The impact on the entire plant or animal as well
as the connections and interactions within
ecosystemns are largely ignored and unknown.

= Animals and plants are raw matenals
taor human use,

= Matta: "the whaole is the sum of the parts”

Farmer/
knowledge

» Much know-how lies with agro-industry.
+ Limited knowledge input — use inputs only as
directed,

Social and
economic
aspects

= Universal varisties and inputs without adaptation
1o local situation.

» Displacernent of locally adapted cultivars.

+ Crop plants and livestock are objects of
commercal exploftation (patenting).

« Dependence on multinational cormpanies.

= (Capital intenzive development and use.

Product
aspects

« Aim: product with optimised contents of specific
compaunds.

Production
and
ecological
aspects

» Risks are known and resistance management
protocals are given 1o farmers but these are not
always applied.

» Amplificaton of individual impacts. Fighting
SYMpLoms.




Argument 2:
Genetic engineering does not offer lasting solutions

50 far, none of the well-known agricnltnral revolutions had been able

to solve the problem of “world hunger” and the same will be true for

genetic engineering.

+ The canse of hunger is nol mainly a problem of prodoction technigques
but a political and social one {poverty, distribution of goods,
corruption, lack of education, big losses atter harvest).

+ ‘The solution “genetic engineered plant” is an isolated one; the whole
production system and ecological and social contexts have to be
invalved, e.g. climate conditions, crop ralation, secial and political
conditions.

o ‘The transgenic plants developed so far are designed for the mass
rmarkets with food and feed stuff. The genetically madified muatants
of maize, sova, rape and cotton are characterized either by their
resistance to a particalar weed killer or they contain the genes tor
the expression of insecticidal toxins from the soil bacterinm Bacillus
thuringiensis (Bt). The primary aim of the use of herbicide resistant
plants is more efficient arable production. According to independent
studies carried out in the USA vields of GM-plants are not generally
higher, nor are less herbicides and pesticides generally used, but the
weed control is simplified. More etficient production can only be
profitable for holdings which have alot of land and machinery at
Lheir disposal, Poor small farmers in the South who would not have
the money to purchase mineral fertilizers and herbicides in the first
place have no use for these genetically modified plants.

No GMO-solutions for most problems in farming

The genetic engineers have not yet fonnd solutions for most of the
problems faced by globally important crops : fusarioses, stem break
and leat spot in wheat, potato blight and flower beetle, rape stem
weevil and brassica pod midge in gilseed rape. For maize loo, there is
no solution to the most prominent disease, i.e. stalk and ear rot. The
reason for the lack of solutions presented by genetic engineering to
tackle these pest and disease problems is the pests’ and diseases” high
flexibility and adaptability. They are genetically so variable or can adapt
sa quickly thal genetic engineering will hardly ever be able 1o offer
lasting solutions.®

Example “Golden Rice”

The so-called “Coiden Rice” was genetically modified to produce
mare Vitamin A with the aim to give if fo poor counfries o solve
the problem of lack of Mitormin A with resultant blindness, But, this
is not a solution of the problem: ane would have to eat 4 kg rice
per doy o get enough Vilarmin A, Sustaingble agricullure in contrast
does not solve one single problem but tries to solve several
problems with several measures: it has the general aim to fight
poverly and support self-help, eg. cultivation of vegelobles, palms
(palm oil) and orange sweet potatoes (eg. g new conventionally
bred variety contains 20-30 fimes more Beta-carotin as "‘Golden
Rice”) to provide a more varied diet (also prevent ather vitamin
and micro-element deficiencies).

4 Rice harvest in ofrica.



Argument 3:

Genetic engineering harbours many as yet unquantifiable risks

The implementation of new techniques or chemical
malecules harbour many risks which are nnpredictable,
Additionally, genetic engineering is not only a technique
changing physical but also biological properties of
arganisms. This is a new dimension of influencing
production systems and ecological systems.

On the next pages, potential risks of zenetic engineering
are described with examples of cases that have ocanrred.

Ecological risks

Impacts on ecosystems

At-towing peowdiiced by Splants
remain in the aof and have an
impact on the sol foung, 4. on
Colembola

Transgenic plants becoming feral

Feral cnseed rape populations in Conady are resstant o three
herbicides and howe become ane of the most troublesome woegs®

Vertical gene transfer, also long-term effects (particularly
on cultural plant diversity)

Hesearch of the Nelonal Institute of Agrcd fural Botary (WHAE)
Combndge, England, showed gene fow frorm genetically modified to
not modiited olsesd rmpe i three of four tral plants

Recombination between
virus-resistant crop plants
and viral genomes

The growing of crop plants which
have been gren @ resstance

fo wiral ifections through genels
sngnesnng can ked o the
genenation of new wiuises.?

Damage to beneficials
Mortakty of lecewings larvae
rewed on Bi-fed prey wos 62%,
compared o I7% for facowings
fed Rt-free prey. Three arffool
diets fed to loncewing prey (1.
o borer) coused elslalons in
cewing kanal montally ranging
from 42-78%, comparsd to 8%
Rl for facewings naised on
Btfroe prg ™

ol

oy o
AT R

Development of resistances
in insects and weeds

FResrstant stramms of cofton leaf
wiorm and coffon boliwom have
Bean found on Gh-cotionio



Example for development
of resistances in insects:

Bacillus thuringiensis (Bt)

Matural Bt-sprays have been
successfully used in organic farming
for forty years for Calorado beetle,
corn borer and varions caterpillars,
The genelic engineering solulion
theretore nses a well known principle.
Eut, it changes the principle in a

way so thal il looses all it ecological
advantazes: The Bt-spray includes
the inactive protoxin, which has to

be modified into active poison in the
gul of the insects. Tt is nol persistent
in the environment becanse it is
destroved by UV light and degraded
by micro-organmisms. Maoreover, ils
use is managed and is not applied
unlil the pests damage exceeds the
threshold limit, Therefore, the risk of
pest resistance to Bt-spray is low.”

In GM-El-plants the Bl-toxin is aclive
during the whole vegetation period.
Many more insects and other animals
and miao-organisms are feeding

on the plant and will ingest active
poison. This leads to a hizh selection
pressure and a high risk of resistant
pests, 1f this were to occour the benefit
of Bt-plants and Bt-spray is reduced
and organic farming wounld lose an
efficient plant protection agent."

Economic risks

Differences between Bt-spray and genetically
modified Bt-plant

Bt-spray

Monopolisation of seed
industry and patents on
plants and animals lead
to a crucial dependency of
farmers

Dependance of agriculiune o

inatistrial entamrmes (e (54)

(Further) industrialisation
of farming

Ci-plants gre rarnhe grown in
monocuures and farge ekl

Job losses

Fatronalrsaton and

concentralion of agrcuiiural

prodiction,

Genetically-modified
Bt-Plant

fictive poison present the whale
yegetation penad in all plant parts,

All insects and animals that {eed on the
plant ingest activis poisan,

Protected from UV light in the plant
cell, therefore active during the whole

vegetation peniod.

Praphylactic use.

High selection pressurs leading to
resistant pests.

Megative impacts on GM-
free (organic) production

Expenane separation and qualty
gEsuranoe systems ore needed
to guarantes GV-free products,

Liability in case of damages

Gt free farming can sue for damages in the case of bss of come
a5 q result of confamingted produce (abifty isue i ot sored ot

in the L)



Health risks

Production of unexpected and undesirable substances as
a result of the unpredictable integration of genes into the

genome.

The qenetic modfioation in d fobocon phant restited i the
unexpactad oocurrence of @ foxic substance’s, maore lgnifioTtion
of celf walls of Gh-sove and maize! % in changimg levels of

phvtohormons m Ghbsova,™#

Risk of allergies.
allergic reactions

Mo adequate methods to
assess health risks

I has been established that
curently thers gre no adagquats
and effoctive arimal models fo
ideraify and trace the soures of
unirtertionagl effects of GMOz an

Horizontal gene transfer,
particularly of antibiotic
resistance marker genes,

to the intastinal flora of
organisis

Micro-organsms i the imtesina
trgct of boes integrated
magripuiated DNA of oifsaed

hurnan health, New methodologes  gpe plants ito ther own DIVA, 16

have o be developed that are of
sufficicrt sonsitivly and specifody
o TR5ess the potential of suoh
unirtentional effecs’*

The rrsk of food afemgies
ncregses by inlroducrg
foreiqn genes (which
produce proteins) o

Unexpected reactions of
organisms to GMOs

The genalcally modified aattle growth
hormone rEST s used m the USA 0
dainy cowvs o increase milk production
The desired incraass i mik srodcton
s ey acfisved, butl there gre
number of aremal healh problerms,
particukarly metabolc disondars,
mastitis and fortiity probims,
Furthermons, Incredsed modences

of defamnitios howe bean obsenad

i1 ofves Horn o cows gien i

The mill: prodiced by sich cows alas
containg alewted amonts of white
blood cells and comforminants, such

as the r85T homone. Unoubhshed
Fudies compied by the producers glas
showed an fcreasad nse of hreas
canoer frorm consurming il of (85T
fed cows 7

foncdstunt.

Reduced vitality of
transgenic plants

Llsing pricture devedoning
methods, Insgenic maFe and
potahoes were shown o have
cheTrly reduced il quidites
(Wenkensd salf-requiation,
S0% Joss of wially cormpored
to conventional G-free
samples). 12



Argument 4:
Consumers do not want genetically modified food

"t am against geneticafly Position on genetically modified food
maodified food”

Polls have repeatedly shown that a majority of European consumers

do not agree with the nse of green gene technology and do not want to
buy GM-foods. o did the latest study of “Enrobarometer™ concerning
“Science and Sodiely” where 16.029 people from 15 different European
countries were asked to their position on genetically modified food.

95 percent of those asked said that they want the passibility to choose
between genetically modified and conventional produced food.

More than two thirds (/1 %) were against genetic modified food in
principle and nearly 609 fear a negative influence of these plants to the
environment. Scepticism increased with higher standard of knowledge.

I do not know

| dix not agres

| agree

Acceptance for genetic engineering in Europe and USA between 1996 and 2000

Use of gendic engineennyg
for human medicing

[ Hoban and miller, 1Des
Irrsect resistant plonts B Prest, 20000

. Furclsaromm sl 1908
B curctarometsr 1208

The acceptance for aif
Lind of applioation of
genelic engmeenng is
generally fwgher rr USA,
particalarky for foodstull,
It LSA, the goceptance
increaszed i the lost
years (2000 compared
genehc engineenng it o 1928) wine in Europe
aceeplable for & decrogsed (1999

% of responses 0% 200 A% 60% 20% compared 1 1996).

Improvied foodstuffs

Perrticedar ki
of application of

Y



Why and how organic farming is affected by
genetic engineering?

{Organic farmers have decided not to use
neither genetically modified organisms
nor their derivates  But nowadays
products of genetically modified plants
are being trad ed globally. The food and
feed industry also utilizes numerons
derivatives of genetically modified micro

organisms, such as enzymes and vitamins.

The glabal Mow of goods of genetically
maodified organisms has resulted in
becoming increasingly ditficult to protect
organic products from conlaminalion
with GMOs,

These are the possible entries of GMOs (see page 16 for control measures
fior these problems):

GMO contamination of seeds by way of pollen dritt or intermixing.
Uncontrolled entry of GMO pollen, seeds, plant parls and plants.
Residues in shared harvesters and seed drilling machines.
Permitted conventional production aids with critical ingredients,
Permitted conventional feedstutfs or contaminated teedstuffs.
Fermilted GMO pharmacenticals,

Intermixing or contamination in collection points.

Intermixing or contamination during global transpaort.
Intermixing or contamination in transfer points.

Intermixing or contamination during processing,

Conventional ingredients, additives and processing aids.

Internationally and nationally organic farming organizations have
introduced a number of measuares in order to gnarantee produncts are
widely GM-tree, e.g. improved control of produace flow at critical points,
exclusion of aritical substances, and internet-based market places tor
GM-free prodocts. Further measures for the protection of GM-free
agricultare must still be taken, including measures at the soco- political
lewel,

GMO
Production

Possible points of entry of GMOs into organic farming (overview)

11




Evaluation of contamination risk

Applications of genetic engineering and extent of the risk of contamination in organic farming
{worldwide)

Soume: Fersonagl estimation of the situation by the aulthors

Applicatian of
Genetic Engineering

Genetically modified
plants and their

Genetically modified
animals

o High nigh means contamination eocurs often and aan baup to 18
« Medivm rEk means Conkminagtion ooues sametimeas and can
be gbowt (L5%
v Low sk rmeans contaminabon oo s sefdom ond iz on the troce el
= Futlire medns in 5 years




How to keep organic farming “GM-free”

What measures have been taken and what is still to do?

Legislation

In many countries the legislation on genetic
Engineering bears simﬂ.‘uil}-’ Lo a major con-
struction site. As a basic rule one can say
that worldwide genetically modified seeds,
foods or feedstufts must pass a govern-
mental approval pracedure before they are
allowed access to the market, In addition

to such an approval a number of countries
also require thal prodocts made fram
GMOs arve declared as such. Howewer, the
rules on declaration vary considerably:

In Switzerland declaration is obligatory

for seeds, foods or feedstaits. In the EU
currently foods and seeds are subject

to declaration. In the USA and Canada
neither foods nor feedstuffs are subject to
obligatory declaration.

Furthermaore, existing legislation places an
obligation on organic farming to produce
foods without resorting to genetic engineer-
ing.® Omly if the oblizatory declaration
imposed on suppliers of GMOs is combined
wilh chain-of-costady moniloring, will
buyers enjov transparency and freedom of
choice. In order to strengthen the position
of the organic farming sector there are now
calls for the protection of GMO-free larm-
ing, and for liahility regimes which would
also help to protect the interests of the
ﬂr;_-,:mir. I] I'H(II]II'.ETS.

Regulations and measures of
organic farming organisations
Organic farming organisations have
analysed the prablems and worked onl
regulations and restrictions:

» Exclusion of critical substances/com-
pounds {e.g. food ingredients, processing
agenls, processing aids, feedstafls) and/or
limitation of use to components that are
gunaranteed to be GM-free and of organic
quality. This involves a general discussion
on which external aids should be
antharized for nse in organic farming.
Strict spatial separation and complete
documentation and control of produce
flow (traceability) prevent contamination
and intermixing.

On the next four pages vou will find the pro
blems, measures and open questions of the
different sectors of organic pradoction in
detail,

-

Information services

Organic farming organisations in Europe have worked ont several
infarmation services for GM-lree production:

)nfngen.com

www.infoXgen.com: Database for products without genetic engineering

+ The database was built np by ALOG (Arbeitsgemeinschall
Lebensmittel ohne Gentechnik) and is now managed by the four
control agencies Anstria BioGarantie, alicon, bio.inspecta and biozert.

*

It simplifies the search for products produced withont genetic
engineering: demand and supply of products without genetic
engineering on different slages of food production and in different
market sectors is compiled in the database.

It supports lood producers and processors who want o work withoul
genelic engineering and are looking for corresponding intermediales.
In addition, it supports the demand in this specific sector and ensures
the sales forecast.

The database infoXgen.com helps producl-marmafactorers working
without genetic engineering to enter the market and to meet potential
buyers or coslamers,

ol .

www.organicseeds. com: This datalase gives vou fully np-to-dale
information on the availability of organic seeds thronghout Burope.

- arganicXseeds is a prodoct of the Research Tnstitute of Organic
Agriculture ( Forschungsinstitat for biologischen Landban, FiBL)
developed in an international collabaration.

* Itis online since Aungust 2000 and informs on organic and GMO-free
seeds and seedlings.

* There are actually more than 3400 products from more than 100
companies from 10 countries in Europe online.

* For ugers {mostly farmers) organicXseeds is free of charge.

Other information services on the inlernel on Organic farming_ and genelic

engineering {on all these sites you will find several further links):

* www.biogene.org: Information service on GM-free production managed
by FiBL {Research Instilute of Organic Agriculture)

= www.fibl.ch, www fibl.de: Research Institute of Organic Agriculture

* www.oeko.de: Institate for Applied Ecology

+ www.soelde: Stiftung Okologie und Landban

= www.ifoam.org: International Federation of Organic Agricaliure
Movements

13



Problems and measures in the individual areas:
Agricultural production (plants, livestock)

Seeds, seedlings

Pollen drift

Machinery

The seeds can become contaminated

with GMOs by way of pollen drift
during propagation or breeding or
by intermixing during processing
and cleaning. Additionally, organic
tarming has its own standards for
seeds and vegetative propagating
malerial and the breeding methods
employed, which in some instances
clearly deviate from those applied in
conventional agriculture.

Organically managed fields in
countries where M- plants are grown
can be contaminated through pollen
drifl {wind ar insects).

Risk of contamination from
residues in harvesters which are
shared among conventional and
arganic farms. Conlaminalion can
also ooour by shared seed drilling
machines.

Solution/measures

Open

Seed mmst come from certified
organic production in preferably
GMO-free areas. The isolation
distances between fields for organic
seed production and GM-crop fields
have ta be designated internationally,
Contamination in seed handling
facilities mmnst be reduced through
H}}li!!!ll"l }}rl!(ll“]‘: ﬂc:-w Sl‘:!;ﬂ‘:!;:lli[”'l.
Lists or databases listing suppliers

of propagation material for organic
[arming have been pul gether and
printed or put an the internet (e the
www.organicXseeds.com webpages
provided by the FiBL).

questions

- What would be an acceptable
talerance level for contamination
for organic seeds?

+ How much organic seed has
already been affected by GMO-
contaminations?

safficient isolation distances have to
be established; the design of which is
still under discussion. The preferred
salution to undesirable pollen drifl
wonld be GM-free conntries. Plans of
GM- and non-GM fields have to be
generated. Meighboured farmers can
be considerate of each other and place
acontract nol Lo I]lHIIl GM-pL‘mI:{.

- Whal are snlficien! isolalion
distances?

+ Who has to give his land for the
isolation distances?

Machinery in areas where GM-
crops are grown shonld only be
shared between organic farmers.

- Can rigorons cleaning of the
machinery allow sharing of
machinery?

14



Production aids for
agricultural production

Adds thal are permiltled for use in
organic farming ( plant protection
products, ectoparasitica for
animals, silage additives, ferlilizers
and horticultural soils, products
tor bee dizeases and actoparasites,
disinfectants, and deaning agents
used in milking premises) can
contain critical substances, i.e.
components the source product of
which may have been genetically
modified {maize, sova, rape etc.).

Feedstuffs

There are a number of possible
pathways for contamination: Many
of the organic standards still permit
a lirmiled amonnt of conventional
feedstutfs to be fed. Depending on
the conntry these conld contain
between 0% and 3% SMO {(threshold
lirnits for labelling) or they may
contain critical components which
could originate from GM-crops (e.g.
extracted soyabean meal, lecithin,
micro-organisms).

Pharmaceuticals

Some GMO ph.‘{rmm:mtiml:{ are
licensed in the EU. Organic farming
permits their use as an exception (if
reqquired for animal welfare reasons).
In this way, GMO (derivates) get into
animals.

Companies have to snpply evidence
that the critical components are
GM-free { primarily via produce
flow rather than analysis),

- Is it possible to trace back
every anxiliary aid to the
production source?

In the long term, exclusively
gnaranteed G- free, organically
produced feedstufis should be
permitled {with produce low
controls). Bvery feedstuff nsed in
arganic farming should be contralled
to be GM-free,

- Is the availability of organically
produced feedstatfs ( particularly
protein requirements) sufficient?

The standards shonld be reconsiderad
s that GMO- pharmacenticals are
excluded with the exception of legally
re-.:luir:r-.:l vaccinalions,

- Are GM-free pharmaceuticals
sufficient to safegnard animal
welfare?

« Are there still GM-free alternatives

L the critical pharmacenticals?

15



Problems and measures in the individual areas:
Transport and processing

Collection points

Open or closed transport

Transfer points

Froblem

Risk of contamination is high if
organic and GM-products are not
strictly separated.

The risk af contamination is very high
it goods are not transported in closed
containers.

Wilh each transfer or reloading

of open transited products
contamination or mixing by error is
passible.

Solution/measures

The collection of arganic products
should be limited in the future to
installations not dealing with any
conventional { potentially) genetically
madified products (or dealing
exclusively with organic products).

Open questions
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- In view of the market are only
organic systems realistic (costs)?

Transparl should preferably be dane
in closed containers. In addition,
containers must be cleaned to specific
instructions to minimize risks,

- Are closed cycles of containers
for G -free or organic products
{ financially) feasible?

Keep transfer and reloading 1o
a minimum. Preferably critical
products like maize, rape, soya

and cotton should be transited in
a container from the held Lo the

processing industry. The transter

of organic products should be

lirmiled in the Mlure Lo installations

not dealing with any (potentially)

genelically madified products.

- Wha conlrols transfer and

reloading?



Processing

The processing of conventional,
genetically modified produce
and organic produce in the same
installation harbours the risk of

contamination; complete cleaning
is not possible if produce is of a
dusty natuare (mills}).

Conventional ingredients,
additives and processing aids

Permitled conventional ingredients,
additives and processing aids conld
potentially be genetically modified or

be derived from GM-prodoce,

Segregation of batches between
genetically modified and organic
produce must be increased and
cleaning must be improved. The
aplirmm salution is the spatially
separated processing of organic
and conventional produce {the
latter can always be genetically

modified).

- Hovw mmich segregalion is
required between batches of
GM and non-GM products?

Paentially critical raw malerials,
micro-organisms and enzymes
should no longer be permitted for
the processing of organic produce or
they shauld anly be permitted if they
are gnaranteed GM-tree. Internet
marketplace tor food production
withoul genetic engineering:
www.infoXgen.com,

- Are Lhere shill alternatives Lo all
critical additives and are they
available?

+ Is it possible to control all
ingredients, addilives and
processing aids?

17



What “GM-free” means in organic production?

“Extent” and “depth” of freedom from genetic engineering in organic
production

Organic production {incloding farming and processing) nses neither
zenetically modified organisms nor their derivates, This is enshrined in
the regulation on organic farming of the EU {(Fegulation 1504/99/EC
amending Regulation 2092/91/EEC) and several ather countries and in the
standards of the organic organisations,

“Extent”: The ban is comprehensive and
includes:

Food, food ingredients Processing aids for food

Feedstuff, feed ingredients

GMO pharmaceuticals are authorized
According to the EU Eegulation on organic farming pharmacenticals
derived from GMOs are exempted from the prohibition on genetic
engineering. The reasons given are on the one hand that these may be
required for the welfare of livestack and thal the avoidance of suffering is
more important than the general prohibition of GMOs.

om the other hand sometimes there are no alternatives.

Exception

The ban does not extend to cleaning
products, fuels and veterinary medicinal
praduocts.

18



JWDE"'."l:I'lw This aspect addresses the question as to how far back the
praoduction process has ta be traced in order to assess whether permitted
comventional substances have been produced withont G Os,

In order to assess a permitted conventional ingredient, additive or
processing aid the praduction process has to be traced backwards to the
point where the first organism with reproductive ability is encountered
of which the substance is produced or which has produced the substance.
If this organism is not a GMO the product will be permitted in organic
farming, Processing aids and enzymes which have been used in the
production of the substance in question do not need to be assessed.
However, all substances present in the end product, i.e. all carrier
substances and formmulation aids (in plant protection products) must be
considered ®

not allowed

Glucose

GMO- L uced
Mk By Gmos
GMO-

Maize

The first reproductive organisnt racing back glucose is maize. Marizz starch from GMO-Maize is not alfowed, Enavmes produced

by GM-ricro-arganisms are alfowed in produchion processes, but not i the product.
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Process control versus product analytics
— the usefulness of threshold limits for labelling

It is the aim of organic farming to remain
as GM-free as possible by taking snitable
measures accompanying the produce

flow. Realistically, this does not imply
complele freedom from GMOs in the end
product since traces of GMOs are already
more or less widespread, depending on

the country. A reasonable tolerance level
must conform to the detection level and a
correct notation wonld be “nnder detection
level, not detectable” Most of the organic
cerlifying organizations have not sel lower
tolerance values than those set by the
respective governmenls {exceplion: the
British Sail Association: 09%). In the EU the
proposed thresholds are 0.3-0.7 % for seeds
{ propased Regulation on the marketing of
geeds), 0.5-0.9% for toodstffs { Mavel Food
Regulation) and similarly for feedstutfs

{ proposed Nowvel Feed Fegulation).
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Points made in the discussion as to why organic farming does not want
lovwer lolerances or “non-delectable level™:

1. Segregation

The principal efforts will be made in produce flow segregation. Complete
produace flow segregation from the field to the end product is the main
strategy used by organic farming in order to prevent contamination and
inlermixing. F'.w-rywhﬂrf-, from Eraowing Lo ||:|rve-..*:tiug, la transpaorl anl
processing the best possible measures and the complete documentation
and process control shall ensure the separation of organic produce from
conventional and GM produce (see fignre on page 21 for illustration).

2. Production system

Organic farming is primarily a production system and does not gnarantee
residue-free products. This is a consnmer expectation which arganic
farming is trying to fmlfl by the agricoltural and processing system and
by organizing special quality assurance measnres. But, in a world full

of contaminated land and ubiquitous environmental pollution, this
expectation can nol be fulfilled completely.

3. Analytical limits

The analysis of produce for GMOs has become routine, however, the
desired resull, i.e. a figure of x % GMO is subject Lo mmmerons polential
uncertaintiss:

= Sampling has nol been standardized. For representative sampling many
samples wauld have to be taken from the aptimally mixed batch, then
mixed and a composite sample taken for the laboratory, The process is
very elaborate,

Processed privlucts may no langer contain TNA or only traces of it
which means that analytical detection is hardly feasible,

In processed, assernbled prodocts DNA-extraction is often diffienlt or
not possible {e.2. feedstuff).

+ Analyvtics in itself harbours many potential errors, as can be shown
in interlaboratary lests, A valie of less than 1%, for example, can be
determined with a certainty of +/- 25%,

For these reasons organic farming focuses on process control rather than
om analytical detection of nndesirable substances in the end product,
Setting threshold values can lead to the mere maintenance of a status

quo in which improvements may no longer be made as long as the
thresholds are nal exceeded. Such a “standstill” wonld lead 1o a slackening
of attention, and the risk of GMO contamination would increase. The
consumers musl be given the clear message Lhal enil pm{im:! control is
neither sufficient nor useful for orzanic products, The analysis of the end
products serves merely to control the functioning of the process control
and the detection of gaps and of syslemic errors.



Critical points for contamination during produce flow?®
{Swiss example)}

,{:} Critical points for contamination of conventional (blus) and organic products (green) with GMOs (welion),
For GMO-free products the flow of goods hos to be sinctly separated.

Froduction

Coflection point

Oversea tralfic

European border

Swiss border

Silo at the border

Frocessing industry

¥v  Fvve Ky Ky




Legal protection for organic farming against genetic engineering

Organic farming suffers damage if seeds, Organic farming excludes the use of genetically modified organisms and
foads or feedstuflfs are contaminated with also wants o gnarantee this exclusion in the long term. While existing
MOg it threshold limits for labelling are legizlation requires organic producers to praduce GM-free foods, it does
exceeded such products can not be sold not sufficiently sateguard the producers’ interests in this regard. The tal-
as organic. The damage is of a financial lowing measures should be taken in order to offer the organic farming
nature as well as damaging to the image of sector improved protection:

the arganic sector, since consnmers expec 1. The protection of GM-free praduction must be established in the

and trust organic products to be produced legislation.

without CMCs. These are quality factors 2. The polluter-pays principle must be applied to MO contamination
for which they pay a premium, Lo ensure Uhat the burden for the avoidance of GMO contamination is

nat placed solely on the organic farming sector.

3. When considering market anthorizations for genetically modifed
organisms, the protection of GM-free production of foods, feedstufts
and seeds shonld be given high priority.

4. Joint crop rotation plans in the farming sector should be required.

5. International rles for isalalion distances belween GMO and non-
GMO fields should be developed. These rules mmst be variety specific
and adaptable to regional characteristics.

. The laws and regulations of every country sl answer The question
as to who will have to pay for damages and contaminations cansed by
GMOs,

7. A moratorium on the production of genetically modified plants must
be put in place unlil such Hme as the above issnes have been ad-
dressed.
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Glossary®

DMNA
DMA {desanytibonudesic acd) is & double
stranded hehx of nucleotides which carnes

the genenc infarmaton of & call It encodes
the: infarmation Tor the producion of
proteins and = able to selfreplicare

DNA transfer

The trander of DMA trom one organism or
cell be another,

Enzyme

Enzymes are prateing to camry out
bigchemical 1eactions (or act o5 catalysts)
inade or outzside the cell

GCene

Genes are the fundamental units of heedity
A gene is an crdered sequence of DNA
segments that encodes a speafic pratein or
EMA molecile, The entiraty of the genetc
matenal in the chromosomes of a partcular
organism is called the genome

Genetically modified
organism (GMO)

[ransfer of a pene from one arganiem Into
another using ganetic enginsenng (for
example o bactenal gene protecting Niom
lareal attack into & maize plant) which altess
the: teciprent of the gene in @ mannes that
wiauld not have been poszible naturally

Genome

Al of the genetic information of a parficular
organism is called the genome The hurman
genome conmists of 23 different pairs of
I_FII DUTIOSOImE S

PCR

Polymerase Chain [Reacoon, A method far
replicating (“amplibying™) very amall fraces
of DMA, This replication solves the problem
that genetc material is often tound only

i rmnobe taces and thus prevents dinect
detection and anahyses.

Proteins

The translation produce of & gane Ifcan be
wisuahized a5 4 sng of amincaads, which
are ardered through the definmon of the
genetic code of o paiticular gene

RNA

Fibonudeic acid. Molecules wath a vanety of
putprses, As messengers: RNA senes a5 a
template for protein synthesis “oanzlabng”
the intarmation containad in the DA
(Comna in melecular biolomy: DA 2 FMNA 2
Proten’. Some wruses contain RRA as their
genenc matenal and can Tansonbe itte
DA, wsing ¢ special enzpime, the reverse
transenptase, However, DMA can never be
the messenger for the wanslaton of the
genenc code into the synthesiz of proteins.
The chamical structure of RMNA s vary similar
to that of DA



