Isolation and Contamination Issues
in Organic Seed Production

Crops and testing methodology

Jim Myers
Oregon State University



Promiscuous outcrossers

Chenopods
Corn

Amaranth family
Brassica family
Cucurbits

Carrot family



Promiscuous outcrossers

= Brassica family
= Cucurbits Insect

= Carrot family pollinated




Recent “hotbutton” crops

= Canola
= Sugar beet




Canola

Prohibited in Willamette Valley except as
seed crop

Promoted as a biodiesel source

B. napus — outcrosses with vegetable
Brassicas (B. rapa)

Does not produce viable hybrids with B.
oleracea

2 mile isolation of vegetable from weedy B.
rapa



Rapeseed production district

After hearings in December 2007:

o Control order retained

0 Sunset review clause removed

o Option for hearing request added

o Remains an administrative, not legislative rule

Issue has lost urgency with unfavorable
economic analysis & high price of wheat



Hypothetical threat to organic seed
orowers

Some conventional canola seed lots are
contaminated with GMO canola*

o ... three varieties of 14 tested exceeded the 0.25%
maximum allowable contamination...

o ... level of herbicide resistance contamination in
conventional seed lots exceeded the 0.25% limit In
approximately half of the 27 samples tested...

Canola is volunteers very easily
Direct outcross to Chinese cabbage

Aborted seed from English cabbage cross
o Both detectable at very low levels

*Hall et al., 2003



Sugar Beet

Table beet, chard — same species
Wind pollinated
3 mile isolation

Conversion of majority of sugar beet seed
supply to Roundup Ready in 2008

Hybrids may detectable based on
morphology

o Vigor, foliage/root color, root shape



Potential New GMO crop 1ssues

BT cabbage
o Seed production to be initiated

Field corn

o Used by dairies

o Both conventional and GMO a contamination
ISSUe In sweet corn

Other vegetable crops?









GMO detection

Direct detection
o Herbicides

ELISA (immunology)
o Protein detection

PCR
o DNA detection



Direct detection

Germinate seedlot & spray with herbicide
Germinate in dilute herbicide solution
Advantages

o Cheap ($20-30)

o Easy for grower to perform

o Straightforward

o Can process large seed lots
Disadvantages

o Time (~2 weeks)

o Limited to Roundup Ready or Liberty Link
o Seeds must be viable



ELISA (enzyme-linked immunosorbent
2ssay)

Antibodies reacted against protein produced by
transgene

“Strip” and “Plate” tests
Advantages

o Rapid

o Relatively cheap

o Easy to use
Disadvantages

o Strip test is not guantitative
o May not detect denatured (processed) protein






Strip vs Plate

Extremely rapid (2-5
minutes)

Very user friendly (think
pregnancy test)

Self-contained

Gives presence/
absence only

Moderately rapid (~4-8
hours)

Requires more training
Requires special
equipment

Can produce
guantitative results



PCR (Polymerase Chain Reaction) test

Detects gene whether gene is functional or not

Can detect in nonviable seed

Exquisite sensitivity but increased risk of false positives

More sensitive to contamination

Most expensive of the procedures ($75-300)

Must be done in a lab by trained technicians

Can be done in as little as a day, but turnaround more likely to be
2-3 days

Can be guantitative or qualitative



Comparison of tests

For each GMO trait, need separate test
Direct screen cheapest, but limited

ELISA quick & relatively cheap — gives an
yes/no answer

PCR most powerful and sensitive, but most
expensive



http://ohioline.osu.edu/agf-fact/0149.htm|



