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%roseeds PLANT BREEDING INNOVATION: A HISTORY
" OF PROGRESS

Milestones in Plant Breeding
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iEuroseeds ECJ Ruling (C528-16) and the Position of the Seed Sector

Embracing Nature

« The CJEU concluded that only organisms obtained by means of
techniques or methods of mutagenesis, which have conventionally
been used in a number of applications and have a long safety record,
are exempted.

« Therefore, the GMO legislation applies to organisms obtained
by new mutagenesis techniques, which have appeared or
have been mostly developed since Directive 2001/18/EC was
adopted.

@« Our Ask: Plant varieties developed through the latest plant breeding

I
(I
methods should not be differentially regulated if they are similar or '/ T
indistinguishable from varieties that could have been

produced through earlier plant breeding methods.

« Euroseeds suggests a targeted amendment of Directive

2001/18 that excludes plants of old & new mutagenesis breeding by

GE from its definition and adapts the relevant Annexes of the

Directive accordingly.
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The Euroseeds Survey
E u FOSEQdS covers 62 plant breeding
Fmbracing Hature large, companies of all sizes.
% 10%

(A)  Location of company headquarters

small,

medium, 539%

37%

Company sizes were defined as follows: Small Companies: < 50

Mio € annual turnover; Medium-sized companies > 50 Mio € <

450 Mio € annual turnover; Large companies > 450 Mio €
annual turnover.

(B) Where is your company in general active (R&D & Breeding & Seed Production/Sales)?

FIGURE 2 |
(A) Location of the headquarter of companies
100% participating in the Euroseeds Survey. The

80% figures indicate the number of company
headquarters in a

60% specific country.

20% (B) Geographies in which companies active in
NBT-related R&D are generally conducting their

20% M ” R&D, breeding or seed production/sales

0% activities.
Domestic national market only Inside the EU only Internationally Source: https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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https://ec.europa.eu/food/plant/gmo/modern_biotech/new-genomic-techniques_en
https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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E d Please indicate the top three factors your company sees as most significant in limiting
b I'OSEES the potential of the use of new breeding methods?

FIGURE 12 | Priority factors that
companies regard as most significant
as to negatively influence the potential
use of NBTs in their breeding programs
(3 answers possible). Percentages as to
the total number of replies of
companies grouped according to
company size (multiple answers
possible). Total number of replies:
— L small companies, 104; medium-sized
— Med?[lgn? companies, 63; Iarg.e companies, 15.
- Small The number of replies for small
companies exceeds the number of
possible answers (number of small
& companies multiplied by three) by 2
replies, because 2 companies provided
4 replies without indicating the top
three factors. The number of replies for
medium and large companies is smaller
than the expected. Three medium
sized and one large company indicated
less than three priority factors. Under
“other*” one organic seed company
mentioned restrictions due to private
organic standards that exclude using
NBTs.

/www.frontiersin.org/articles/10.3389/fpls.2020.582011/full

euroseeds.eu Source: https:/,
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When will your company most likely bring varieties

Share of companies which delay market

Furoseeds

Fmbracing Noture resulting from NBTs to the market (globally)? release due to regulatory reasons
50% 45%
(A) 45%
I 33% 33%
17%
Large
Medium

Small

within the next 5 years within the next 5-10 years after 10 years no market release
scheduled yet

FIGURE 10 | (A) Potential market release (globally) for products resulting from NBT-related R&D activities as to the percentage of replies according to the total number of
companies per company size group (multiple answers were possible). Depending on the respective crops companies might envisage different timelines for product releases. (B)
Percentage as to number of companies according to size that answered in addition that their intended market releases are delayed due to the current regulatory situation (e.g.,
GMO regulation in the EU). euroseeds.eu Source: https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full



https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full

100%

40%

12/03/2021

A >
Furoseeds Does your company currently have research and development (R&D) activities for NBTs?

- Embracing Nature

Would you invest in product development
with NBTs for the EU market,

if the varieties would not be regulated as
GMO, but as conventional varieties?

90%
80%
70%
60%
50%
30% Large
20%
10%

0%

yes no

Yes No* Undecided at present

euroseeds.eu Source: https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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Furoseeds  In which crops/crop groups is your company currently active in R&D with NBTs?

Embracing Hature

Large

r Medium
Small

Fruits Vegetables Potatoes Cereals Maize & Oilseeds Pulses Ornamentals  Sugar Beet Other*
Sorghum

* soybean, cotton, rice, forage crops (grasses, legumes), chicory, model plants for gene discovery research,
poppy for pharmaceutical industry, peanut, ornamentals as food and medical plants, hemp, dandelion,
legumes, and stevia

euroseeds.eu https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full
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%roseeds Which kind of goal/trait does your company address in R&D with NBTs?
"t Comparison of the Euroseeds data with the data from

Modrzejewski et al. (2019)

4 4

u Other

= Agronomic value

® Food and feed
quality

H Biotic stress
tolerance

15%
m Herbicide tolerance

m Industrial

Abiotic stress

tolerance
Euroseeds Survey Modrzejewski et al. (2019)
Other: flavor, shelf-life, digestibility, ornamental value (flower color)
and post-harvest quality
euroseeds.eu https://www.frontiersin.org/articles/10.3389/fpls.2020.582011/full

Furoseeds How can Breeding & improved Seeds contribute?

. Ermbracing Hature

Plants resistant
against pests & Plants with

Plants resistant PIar.1ts resistant A diseases higher yields
against pests & Sustainable

against against : F :
diseases ood Loss Food Production Plants with
heat, drought or & Waste less pesticides,

i . improved water

g Fruits & Veggies flevention % & nutrient use fertilizers & land
with improved eficiency

shelf life/better

storage ability

Reduction of
pre- & post-
harvest losses

Farm _
to Fo rk Plants with

improved
processing
ability

Plant ingredients
as alternatives
for fossil carbon
sources

Increased Sustainable
Diversity of + Food
|ver.;,|tho 2 Sustainable Processing & Fruits & Veggies
crops, fruits food consumption Distribution with improved
veggies
- shelf life/better

healthy green food FVI;/l:tI:lS ii‘\;’ffi? storage ability

alternatives & shelf life/better less energy &
less food waste storage ability https://ec.europa.eu/food/farm2fork_en processing chemicals
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