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Why  Participatory  Breeding in NL?  

ÁWe have many  good  breeding  companies  

ÁWe have close contacts  between  farmers and breeders  

 

Buté.. 

ÁMany  are interested  in organic  market but some  are not  

ÁOrganic sector is relatively  small  

ÁSome  breeding  techniques  do not  comply  with  values  

 



Conventional  versus organic  varieties  

The degree of overlap between conventional  and 
organic suited varieties depends on:  

ƀthe crop requirements  

ƀapplied breeding techniques  
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Trends in plant breeding  

Aggregation levels in breeding  

 

 Systems breeding  

   

 Plant breeding  

   

 Trait breeding    

 
The future  challenge !  

 



Why  systems varieties ? 

 

 

 

 

Organics not only needs varieties that fit in a low - input 
system (additional traits),  

 

But that enable the system to work!  

 

      ecologically  

Ʒ Contribute to resilience   socially  

      economically  

 



Problem : gaps  is seed  availability  

ÁSo, not  a full assortment  of organic  seed  available   

ÁSo, not  always  economically  feasible  to  prioritize   

 small crops / markets  such  as organic   

 in conventional  breeding !  

 

Examples  in NL:  

ÁNo priority for late blight  resistance  in potato  

ÁNo priority for baking  quality  in springwheat  

ÁNo breeding  in squash  

 

 



Farmersô training in variety trials 



Crop ideotype  for organic  onion  varieties  

as communication  tool with  breeders  

Áyield  potential  and stability  

Ánutrient  efficiency  

Ámore intensive root system  

Áleaf  erectness  for weed control  

Áadequate leaf  area  

Áreduced  susceptibility  

Áearly  maturing  

Ágood  ripening : a thin  and not  too  short neck  

Ágood  storability  without sprouting  inhibitors  

Ávital  hybrid  parent  lines , good  seed  quality  

 

Tabel 1. Concept-profielschets biologische zaai-ui voor de lange bewaring, juni 2003

Eigenschappen Minimaal: Streven naar Prioriteit

Productiviteit/
goede netto opbrengst

Bruto 40 ton/ ha .
Minimaal 35 ton na
bewaring netto af te
leveren;

+++

Uniformiteit gewas

Efficiënt met (stikstof) bemesting en vocht
omgaan

1. bladrijkdom? 1

2. dode bladpunten? 1

3. beworteling 1

4. mycorrhizaôs 1

+

Gezond gewas
Ziekten en plagen

koprot-Botrytis aclada
bladvlekkenziekte-
B.squamosa
Fusarium
valse meeldauw -Peronspora
destructor
trips- Thrips tabaci

6
6

6
6

6

8
8

8
8

8

+
++

+
+++

+

Beperking ziekte-risicoôs
3. waslaag op blad1

4. goede beworteling
voor stress-
bestendigheid1

5. goede
bladhoeveelheid1

6. weinig dode
bladpunten1

7. bladstand1

Groeiduur Vroeg ras
Max. 127 groeidagen,
voor de meeldauw
invalt

Zo vroeg mogelijke
bolvorming

+++

Onkruidbeheersing
ondersteunend
1. Bladstand 1

+

Bewaarkwaliteiten
1. Bewaarduur
2. Bewaarrendement
3. Dikte nek1

4. Spruitlustigheid
5. Hardheid
6. Aantal ingedroogde

huiden
7. Huidvastheid

>95%

Weinig
>95 2

>2
>96%, minimaal gelijk
aan gemiddelde

Gele ui tot 1 april, Rode ui
tot febr/mrt

+++



 

A x B
Parents: Organic varieties and  

well performing lines under organic conditionsYear 1 

Year 2

Year 3 

Single 
Plants

Year 4

Year 9

Year 8

Year 7

Year 6

Year 5

Year 10

Winter

Cross

F1

F2

F3

F4

F5

F6

F7

F8

F 9

F10

Hybrid Generation in Chile and/or in greenhouse - possibly backcross

After vernalisation in growth room: planted to field; harvested as a bulk

Single seed sowing

1000-3000 single plants per cross

Very susceptible and much too tall plants are eliminated;

main ears with good appearance are harvested;

visual kernel selection: only ears with very good seed proceed.

Single ear descendents in a 2-row-block.

Scores: heading date, disease resistance, maturity;

additional organic traits like early vigor, good tillering capacity.
Selection: also taller types are harvested if good organic performance

and premium baking quality is expected from the respective cross.

Analysis: grain appearance, protein content, sedimentation, falling number.

2-3 location test  in small plots with checks.

Scores: tillering capacity, disease resistance, 

lodging resistance, early vigor, growth habit,  special

traits (weed suppression); 1 plot is harvested: seed score, 

multiple quality characteristics, preliminary yield estimation.

S
ta

n
d

a
rd

First yield trial under ORG and LI  conditions

Unreplicated test at several locations with different 

climatic conditions, soil and intensity (precrop).

wide range of scores; yield and quality analysis

Start of reselection and maintenance breeding.
Pre-test several locations

1 plot per location

Parallel: maintenance breeding, 
first multiplication (M);

exchange with partners abroad.
Main test  ORG

replicated, multilocation

Second year trials on 2-3 organically

managed locations; replicated trials, 

again all relevant scores are taken; 

Yield- and quality analysis.

1st  year

ORG VCU test

by AGES

2nd  year ORG 

VCU and DUS 

test by AGES 

3rd year ORG 
VCU and DUS 

test by AGES

Variety release after organic VCU test

Additional multilocation organic

trials,  multiplication and main-

tenance breeding in LI at the

conventional breeding station.

Multilocation private organic tests in addition to

the official trials; maintenance breeding

and multiplication on average 0,5 ha.

Large multiplication on conventional (prebasic)

and organic fields (certified seed).

M

M M

S
ta

n
d

a
rd

Integrated breeding scheme for wheat  



Participatory plant breeding models  

    (Morris & Bellon  2004)  



Participatory plant breeding models  

    (Morris & Bellon  2004)  



But what  if  no action is taken up by  breeders ? 

ÁWe have to  look for new models  to  organise  and finance  
breeding  programs  

ÁWhat  role  can  farmers then  play ? 



Key  elements  for successful  models  (1)  

ÁOwnership  of the problem : common sense of urgency  



Key  elements  for successful  models  (1)  

ÁOwnership  of the problem : ALL food chain partners  



Key  elements  for successful  models  (2)  

ÁComplexity  of the food chain  

ƀThe more players  with  different business models , 

  the more difficult  to  get everyone  committed   

  to  a common goal  

 

Example :  

Breeders - farmers -seed  producers -millers -backeries -
retailers -consumers  



Key  elements  for successful  models  (3)  

ÁCollaboration  has to  be initiated  within  the food chain  

ÁA ( neutral  and  skillfull ) facilitator  is needed  

 

ƀwho recognises   

 and balances   

 different interests  

 of all  parties   

 involved  

 



Key  elements  for successful  models  (4)  

ÁInstitutional  context differs  per crop , e.g.  

ƀIn NL many  potato  growers  are involved  in potato  
seed  production  and familiar  wih  selection  

ƀIn wheat  crop  production  and seed  production  are 
entirely  separated   

ƀIn vegetables  more competitive  and more óclosedô 

 



Key  elements  for successful  models  (5)  

ÁCrop specific  traits  play  importnat role :  

ƀAnnual , biennal , vegetative , open pollinating  etc  

ƀIn potato  farmers can  easily  select in first 
generations  

ƀIn segregation  species (e.g. wheat ) better  in later 
generations  

 



PPB in potato   in NL ( Bioimpuls ) ï organic  

late blight  resistance  potato  breeding  

6 breeding  
companies  

LBI and  WUR 

12 farmer -  
breeders  



Training and Supporting  farmer -breeders  


