
Johannes	
  Kotschi	
  –	
  Agricultural	
  seeds	
  towards	
  future	
  sustainability	
  	
  

GIZ	
  Expert	
  Talk:	
  Seeds	
  and	
  Sustainable	
  Agriculture	
  –	
  Bonn	
  -­‐	
  8th	
  December	
  2015	
  

	
  

Agricultural seeds 

 towards future sustainability 
	
  	
  

Johannes	
  Kotschi	
  



Agriculture at a crossroads - main challenges 

  Sustainable	
  use	
  of	
  resources	
  (energy,	
  nutrients)	
  
  Maintaining	
  landscapes	
  and	
  their	
  ecosystem	
  services	
  
  Produc�on	
  increase	
  for	
  growing	
  popula�ons	
  
  Agricultural	
  adapta�on	
  to	
  climate	
  change	
  

Sustainable	
  and	
  Intensified	
  produc�on	
  
Ecological	
  agriculture	
  

	
  
	
  

Implica�ons	
  for	
  seeds?	
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Se�ng	
  the	
  scene	
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Focus on plant breeding 
Se�ng	
  the	
  scene	
  

Evolu�on	
  of	
  maize	
  yields	
  (grain)	
  	
  in	
  the	
  US	
  

Source:	
  USDA	
  /	
  W.	
  
Schmidt	
  2014	
  

Ø  Scien�fic	
  plant	
  breeding	
  of	
  the	
  
past	
  100	
  years	
  has	
  been	
  very	
  
successful	
  in	
  intensifying	
  
agriculture	
  

At	
  the	
  same	
  �me	
  
Ø  Enormous	
  losses	
  of	
  gene�c	
  
diversity	
  –	
  interspecific	
  and	
  
intraspecific	
  

Ø  Limited	
  access	
  to	
  seeds	
  due	
  to	
  
priva�sa�on	
  and	
  market	
  
concentra�on	
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Constraints	
  

Privatization 

Technological	
  barriers	
  
Ø  Hybrid	
  breeding	
  	
  /	
  Cytoplasma�c	
  Male	
  Sterility	
  
	
  
Legal	
  regula�ons	
  
Ø  Patents	
  
Ø  Plant	
  Variety	
  Protec�on	
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  “…limited	
  license	
  to	
  use…”	
  
 	
  no	
  saving	
  the	
  seed	
  
 	
  no	
  re-­‐plan�ng	
  the	
  seed	
  
 	
  no	
  sharing	
  the	
  seed	
  
 	
  no	
  breeding	
  with	
  the	
  seed	
  
 	
  no	
  research	
  on	
  the	
  seed	
  
 	
  one	
  �me	
  use	
  solely	
  for	
  plan�ng	
  
 	
  grower	
  permits	
  access	
  to	
  land	
  
 	
  grower	
  permits	
  access	
  to	
  records	
  
 	
  grower	
  permits	
  access	
  internet	
  records	
  

Source:	
  Kloppenburg	
  2015	
  



   

Market	
  share	
  on	
  commercial	
  seeds	
  in	
  the	
  
European	
  Union	
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Source:	
  Mammana	
  2014	
  

Market concentration 

Global	
  commercial	
  seed	
  sales	
  

Based	
  on	
  2013	
  seed	
  sales;	
  source:	
  ETC	
  Group	
  2015	
  

Constraints	
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Present	
  variety	
  supply	
  neglects	
  important	
  farming	
  poten�al	
  
  Varie�es	
  for	
  cropping	
  under	
  op�mal	
  growing	
  condi�ons	
  with	
  high	
  input	
  
  Large	
  scale	
  propaga�on	
  (economies	
  of	
  scale)	
  
	
  
More	
  crop	
  varie�es	
  are	
  required	
  
  to	
  enable	
  farming	
  under	
  difficult	
  or	
  even	
  marginal	
  environmental	
  
condi�ons.	
  

  to	
  intensify	
  smallholder	
  agriculture	
  in	
  rural	
  areas	
  	
  
Ø  contribu�ng	
  substan�ally	
  to	
  food	
  security	
  and	
  food	
  supply	
  (an	
  

es�mated	
  40	
  –	
  50%).	
  
Ø  providing	
  a	
  livelihood	
  for	
  approximately	
  40%	
  of	
  the	
  global	
  popula�on	
  

	
  
	
  
	
  
	
  
	
  

 Crop variety supply 
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  Region-­‐specific	
  adapted	
  varie�es	
  instead	
  of	
  mass-­‐
products	
  

  Breeding	
  of	
  a	
  larger	
  number	
  of	
  crop-­‐species	
  
  Manifold	
  breeding	
  objec�ves	
  that	
  meet	
  the	
  various	
  
challenges	
  to	
  sustainability	
  

  This	
  results	
  in	
  a	
  broad,	
  diverse	
  and	
  small-­‐scale	
  variety	
  
development	
  

	
  

Implications 
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Ideas for innovation 

  Breeding	
  objec�ves	
  
  Technology	
  
  Finance	
  
  Organisa�on	
  
  Legal	
  Aspects	
  



     Plant breeding for  
new cropping systems  and of neglected crops (examples)  
	
  
	
  

Maize	
  /Beans	
  
Suitability	
  for	
  intercropping	
  

Minor	
  Millets	
  
(Setaria	
  Italica)	
  
Drought	
  tolerance	
  	
  

Amaranthus	
  caudatus	
  

Protein	
  rich	
  minor	
  crops	
  
yield	
  improvement	
  

Photo:	
  W.	
  Schmidt	
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Objec�ves	
  



  Breeding for resistance against fungal disease  
  - example wheat - 

 

H.	
  Spieß	
  

H.	
  Spieß	
   H.	
  Spieß	
  

Yellow	
  rust	
  (Puccinia	
  striiformis)	
  

Common	
  bunt,	
  (�lle�a	
  caries)	
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Ears	
  of	
  a	
  Hybrid	
  and	
  its	
  inbred	
  parents	
  

Homozygocity	
  increases	
  with	
  con�nued	
  inbreeding	
  

Source:	
  W.	
  Schmidt	
  2014	
  

Hybrid breeding for maize has been very successful 
Technology	
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Maize hybrid variety – plants are genetically identical 
Technology	
  

Source:	
  W.	
  Schmidt	
  2014	
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Full sibling selection - superior to hybrids? 
(one	
  cycle	
  completed	
  within	
  one	
  year)	
  

Source:	
  	
  
W.	
  Schmidt	
  2014	
  

Technology	
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Advantages of population breeding  
to classical hybrid breeding	
  	
  

  Same	
  or	
  even	
  higher	
  breeding	
  
progress	
  with	
  same	
  input	
  

  The	
  seed	
  is	
  „open-­‐source“;	
  farm-­‐saved	
  
seed	
  can	
  be	
  used	
  at	
  any	
  stage	
  

  A	
  high	
  degree	
  of	
  gene�c	
  diversity	
  
(heterogeneity)	
  is	
  maintained	
  

	
  
	
  
	
  	
  

Farmer‘s	
  sources	
  of	
  seeds	
  	
  
in	
  6	
  African	
  countries	
  

Seed-­‐source*	
   %	
  of	
  seed	
  	
  

Own	
  Stock	
   29.9	
  

Friend,	
  neighbour,	
  
rela�ve	
  

	
  	
  8.6	
  

Local	
  market	
   50.9	
  

Agro-­‐dealer	
   	
  	
  2,4	
  

Other	
  (NGO,	
  Gov.	
  
etc.)	
  

	
  	
  8.2	
  

•  Three	
  key	
  crops.	
  	
  
Survey	
  2009-­‐2012;	
  Sperling	
  and	
  McGuire	
  2013	
  

Technology	
  



GIZ	
  Expert	
  Talk:	
  Seeds	
  and	
  Sustainable	
  Agriculture	
  –	
  Bonn	
  -­‐	
  8th	
  December	
  2015	
  

Johannes	
  Kotschi	
  –	
  Agricultural	
  seeds	
  towards	
  future	
  sustainability	
  	
  

  Region-­‐specific	
  adapted	
  varie�es	
  instead	
  of	
  mass-­‐
products	
  

  Breeding	
  of	
  a	
  larger	
  number	
  of	
  crop-­‐species	
  
  Manifold	
  breeding	
  objec�ves	
  that	
  meet	
  the	
  various	
  
challenges	
  to	
  sustainability	
  

  This	
  results	
  in	
  a	
  broad,	
  diverse	
  and	
  small-­‐scale	
  variety	
  
development	
  

	
  

How can it be financed? 

Finance	
  



  Royal�es	
  are	
  insufficient	
  
  Plant	
  breeding	
  –	
  a	
  public	
  task	
  
	
  
Op�ons:	
  
  Include	
  whole	
  value	
  chain	
  in	
  funding	
  
  Engage	
  governments	
  and	
  civil	
  society	
  
  Create	
  financial	
  pla�orms	
  to	
  coordinate	
  
funds	
  (e.g.	
  the	
  Seed	
  Fund	
  in	
  Germany)	
  

  Crowd-­‐funding	
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New financing concepts are necessary 
 

Finance	
  



Public and non-profit breeding  
– complementary to the private sector 

	
  

  Return	
  to	
  public	
  breeding	
  
  Organize	
  breeding	
  in	
  CSO	
  	
  -­‐	
  in	
  associa�ons,	
  	
  
founda�ons	
  and	
  informal	
  networks	
  (non-­‐
profit	
  oriented)	
  

  Seek	
  close	
  collabora�on	
  between	
  breeders	
  
and	
  farmers	
  (par�cipatory	
  plant	
  breeding)	
  	
  

Organisa�on	
  



	
  
	
  
	
  	
  
	
  
	
    Protect	
  gene�c	
  resources	
  against	
  priva�sa�on	
  

with	
  copyle�,	
  

  Create	
  a	
  pool	
  of	
  seeds	
  commons	
  as	
  a	
  second	
  
pillar	
  next	
  to	
  the	
  private	
  seed	
  pool,	
  

  S�mulate	
  plant	
  breeding	
  by	
  numerous	
  
ini�a�ves	
  beyond	
  the	
  monopolized	
  private	
  
sector	
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Open-Source Licensing  
– more than a legal alternative 

Legal	
  Innova�on	
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Thank You! 

Further	
  Reading:	
  
ETC	
  Group.	
  2015.	
  Mega	
  Mergers	
  in	
  the	
  Global	
  Agricultural	
  Inputs	
  Sector.	
  
Kotschi	
  and	
  Wirz.,	
  2015.	
  Who	
  pays	
  for	
  seeds?	
  
Kotschi	
  and	
  Minkmar.	
  2015.	
  Libera�ng	
  seeds	
  with	
  open	
  source	
  licenses.	
  
Schmidt.	
  2014.	
  Maiszüchtung.	
  
Mammana.	
  2014.	
  Concentra�on	
  of	
  market	
  power	
  in	
  the	
  EU	
  seed	
  market.	
  
Sperling	
  and	
  McGuire	
  2013.	
  Integra�ng	
  Seed	
  Systems	
  	
  
Kotschi.	
  2010.	
  Reconciling	
  Agriculture	
  with	
  Biodiversity	
  and	
  Innova�ons	
  in	
  Plant	
  Breeding.	
  
	
  
Contact:	
  	
  
kotschi@agrecol.de	
  
www.agrecol.de	
  
www.kotschi.eu	
  

	
   	
  	
  


