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Why organic plant breeding?
● All plant breeding is about adapting germplasm to local conditions

– climatic conditions
– consumer demands
– agronomic practise
–

● All local conditions should in principle have their own breeding 
program, including organic farming
– all experiences shows that the best varieties under conventional conditions 

are not the best under organic conditions



  

What is organic plant breeding?

● Selecting the best from conventional plant 
breeding

● Conventional breeding or organic farming
● Organic plant breeding



  

Organic plant breeding
● Trait based breeding targeted selected problems in organic farming (eg. weed 

competition)
● Breeding for sustainability (system based breeding)

– genetic diversity
● diversity between fields
● diversity within fields (organic heterogeneous material)
● polygenetic resistance

– breeding for interactions 
● mixed cropping
● interactions with microorganisms

– Involvement and fairness
● organic intigrity



  

80

85

90

95

100

105

110

Landsforsøg 2012

R
e

la
tiv

e 
yi

el
d

CPB-T
 W

12
3

Sch
am

an
e

Pen
ta

Ritm
o

Bisc
ay

Por
tla

nd

Sop
hy

tra

Tom
m

i

Zan
at

an

Boo
m

er
Ellv

is

Gat
sb

y

Sym
bo

l

Tuk
an

CPB-T
 0

4-
39

Glob
us

Ros
ar

io Vip

Act
ro

s

Alch
em

y

CPB-T
 W

12
4

Eph
or

os
Flai

r

M
an

ag
er

M
elk

ior

Par
oli

Pat
re

l

Pot
en

zia
l

Rob
igu

s

Tyc
ho

Cas
sio

pe
ia

Deb
en

Dino
so

r

Fas
tn

et

Hat
tri

ck

JB
 A

sa
no

Ju
pit

or

M
ikk

el

PBIS
 1

04
27

Per
fe

ct
or

Pro
ve

nt
us

Tua
re

g

In
sp

ira
tio

n
Opu

s

Sam
ur

ai

Sj 0
3-

1
Soli

st

Abik
a

Glas
go

w
Je

ng
a

Oak
ley

O
ch

re

Sam
yl

Ska
lm

eje
Trit

ex

Ara
ra

t

Blan
din

g,
vi-

hv
ed

Flor
et

t

Le
gr

on

Pen
so

Tor
kil

Tus
ca

n

Aut
ar

k

PAJ 7
01

-6
09

Rex
ol

Sm
ug

gle
r

Fru
m

en
t
Aud

i

Am
bit

ion

Her
ef

or
d

Hys
un

85

90

95

100

105

110

Landsforsøg 2006

R
a

la
tiv

e
 y

ie
ld

Yield of Danish wheat varieties

Conclusion: Huge differences in yield in the Danish variety list of winter wheat
Yield seems to decrease over time

VCU 
requirement 
for new 
varieties
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Plant pathology lesson 1A
Monogenic 
resistance is a 
lock that can 
be unlocked



If all computers in a company uses the same password, 
you will end up in truple. It is elementary dear Watson!

Plant pathology lesson 1A
Monogenic 
resistance is a 
lock that can 
be unlocked

Virulent 
pathogens
multiply
if there is
a selection
pressure



  

Varieties and variety mixtures

Conclusion: You never know which variety will be the best, 
but the variety mixture is always second best, and better then the mean of the pure lines

96,5 97 97,5 98 98,5 99 99,5 100 100,5 101 101,5
8

8,5

9

9,5

10

10,5

11

11,5

Sort Bl.
Hereford

Jensen
Dacanto

Mariboss

Sort Bl.Hereford

JensenDacanto

Mariboss

Sort Bl.Hereford
Jensen Dacanto

Mariboss

Landsforsøg

med sortsblandinger

2014
2013
2012

Relative yield

P
ro

te
in

 c
on

te
nt

 (
%

)



  

Why do we not have organic plant 
breeding?

● Flat rate administration cost is favouring large scale 
markets. Volume based costs favours market diversity.

● Post payment systems (royalty based) is favouring 
large scale markets. The bigger, the more profitable.
– No variety protection on OHM and conservation varieties

● Pre-payment (project based) can be targeted desired 
specific problems, such as organic farming.



  

Conclusion on funding

● Public or food chain funding is needed to start up organic 
plant breeding

● In the present situation, an alternative seed system is 
therefore needed for promoting organic plant breeding



  

Is alternative seed systems legal in EU?

● EU seed legislation
– All seed shall be certified (almost all)

● Plant treaty (ITPGRFA)
– It is mandatory for national authorities to give room for 

in situ conservation
● UNDROP  (Human rights over-rules other legislations)

– Farmers have the right to sell their own seed and 
maintain their seed systems

Conclusion: Alternative seed systems are not only legal, 
but actually mandatory in all countries



  

Loopholes and new opportunities
● Cheap registration for heritage varieties

● New organic regulation opens for Organic Heterogeneous Material
– cheap in fees
– cheap in production (purifying) 

● Exemptions for non commercial use, incl. trials and research
– also farmers and millers can do trials (and they can do very big 

trials )😎

Conclusion: It will violate the ITPGRFA treaty,
 if membership countries do not utilise some of these the loopholes 



  

Landsorten
● Membership organisation established 2021
● Promoting heritage and organic bred varieties and OHM
● Annual fee (most of which is to be returned to the breeders): 

– ~30€ for private non producers
– ~120€ for producers
– ~30€ per hectare + ~25€ per ton flour

● 125 members
– incl. ~70 producers
–  90% from Denmark



  

The Landsorten set up
● As far as possible based on home saved seed.
● Logistic support for home saving of seed.
● No central seed production. All seed is produced by members and 

sold directly farm to farm.
● Landsorten plans the production
● Bread wheat, malt grain and feed

– Certified Organic Heterogeneous Material or heritage varieties certified 
by Landsorten

● Minor crops and varieties are sold as seed for trial production
– durum wheat, spelt, purple wheat…..



  

The BOOST project
● Landsorten

– development of the seed system

● Agrologica
– breeding varieties and seed research

● Gammel Buurholt Hovedgård
– Quality seed sorting

● Copenhagen University
– Seed analysis

● KOST
– Market development



  

Agrologica
Breeding and researchUniversity of Copenhagen

quality analysis and research

KOST
Culinary 
development and 
marketing

Buurholt
Mobile seed cleaning and 
milling Farmers

Landsorten
Bakers Millers



  

Mobile seed cleaning



  

Mobile stone mill



  

TriQ
protein 
improve-
ment

Upgrading 
populations from feed 
to baking quality



  



  

Breeding programs  
● Oat

– increased oil content
– Naked oat (spring + winter)

● Spring rye
– improved straw strength

● Barley
– Improved baking quality in naked barley 
– different colours in naked barley
– GN-free malting barley
– resistance against CCN

● White lupin
– earliness
– oil content, anthracnose resistance 

culinary quality

● Lentils
– growth habit
– culinary quality

● Millet
– Foxtail, Barnyard and Proso millet
– Earliness

● Wheat
– Resistance to common bunt and CCN
– Purple, blue, black, yellow and white
– Dietary fibres, ATI and Fructans and 

allergies

● Durum 
– Kernel hardiness and endosperm colour

● Spelt
● Tritordeum
● Indian dwarf wheat
● Xinchang rice

●

●



  

Priority traits

● Protein content in bread wheat
● Weed competition (barley and wheat)
● Diseases (rust, mildew, common bunt, CCN...)
● Quality traits (purple wheat / taste / seed 

hardiness / gluten allergy / ……..)
●



Pure line breeding
Population breeding

Multiplying single plants Mass selection



  

CCP-YQ DK-2012

Sof
t
 
see
d

White
seed

Hard seed



  

Image sorting of
white seed landrace

Soft
 white seed

Hard white seed



  

Image sorting of a CCP

Soft seed
low proteinHard seed

High protein
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Weed competition in organic cereals



  

Weed competition in organic cereals



  

Weed competition in organic cereals
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Varieties from Landsorten

● Conservation varieties
● (Organic bred varieties)
● Organic heterogeneous material

– multi line mixtures
– CCPs



  

Examples of Landsortens 
organic heterogeneous material

● Mariagertoba: Spring wheat from 2020. a mixture of 25 breeding lines with good baking 
quality

● Popkorn: Winter wheat mixture from 2017. Mixture of 50 breeding lines with good 
baking quality

● Pop Pjerrot: White wheat from 2020. Mixture of 15 breeding lines with good baking 
quality

● Pop Giraf:  Winter wheat from 2020. Mixture of 15 breeding lines with good baking 
quality and +95cm

● Pop Gurli:  Winter wheat from 2020. Mixture of 25 breeding lines with high yield 
potential

● Pop Nul Ål: Spring wheat with resistance to CCN



  

Organic Heterogeneous Material
- for the future



Join Landsorten to access the diversity!
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