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A big team effort



Approach - interdisciplinarity
• Seed value chain model to guide research
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Taking stock of farmer and trader exchange 
networks

Delaquis, Andersen, Minato, et al., 2018. Raising the Stakes: Cassava Seed Networks at Multiple Scales in Cambodia and Vietnam. 
Frontiers in Sustainable Food Systems 2. https://doi.org/10.3389/fsufs.2018.00073

Andersen Onofre, Delaquis, Newby, et al. Decision support for managing an invasive pathogen through efficient clean seed 
systems: Cassava mosaic disease in Southeast Asia. Submitted 2023.

Delaquis, Por, Cu, & Almekinders. Bringing informal cassava seed traders into focus: case studies of large-scale seed trade 
along a major regional seed flow pathway in a period of epidemic-driven varietal change. In prep.

https://doi.org/10.3389/fsufs.2018.00073


… whether we like it or not

Myanmar

Thailand

China

Cambodia

A regional seed system

Delaquis et al., 2018



Data-based simulation of clean seed deployment:
1) Locations for surveillance
2) Effects of trade restrictions
3) Different clean seed deployment strategies

Seed exchange Combined RF model Scenario simulations19 bioclimatic variables

6 monthly climate 
Cassava Production (ha) 
CMD presence / absence



Takeaways

• Fixed dissemination performed better than 
adaptive

• Smaller volumes to a higher number of districts 
performed better than ‘flooding’ worst districts



Ocampo et al., 2018



Trader networks

CMD resistance - 13 provinces in 2 years
Improved variety exchange – 4 traders



Evaluating demand for elite CMD tolerant 
varieties and clean seed

Delaquis, Slavchevska, Almekinders, et al. Increased farmer willingness to pay for quality cassava (Manihot esculenta Crantz) 
planting materials: evidence from experimental auctions in Cambodia and Lao PDR. Submitted 2023



1. Farmer seed 2. KU 50 3. KU 50 – clean seed

WTP stem auctions



WTP stem auctions



Cambodia Lao PDR



Understanding demand

                          

 

 

 

 

 

 

 

                         

 
  

  
  
 
 
  

  
 

 
 
  
 

 
 

 
         

         

         

  Cambodia Lao PDR



Understanding demand

• Province location – strongest effect
• In Lao PDR – ethnicity matters
• In both, gender matters
• # years growing, share dedicated



Institutional models

Institutional arrangements for cassava (Manihot esculenta Crantz) early generation seed production in Southeast Asia. 
Delaquis, Almekinders, de Haan, et al. Submitted 2023 and under review. 



 
 
 
  
 
  

  
  
  
 
 
 

  

 

  

  

  

  

        

        

       

 

                

             

            

            

                

                

            

            

                

               

            

            

 
  

  
 
  

 
 
  

 
  
  

 
 
  

  
 
  

  
  

  
  
 
 
 

  
 

 
 
  
 
  

  
  
  
 
 
 

  

                

  

  

  

  

  

 

 

 

  

  

  

  

  

  

    

 

 

 



Southeast Asian models for seed multiplication

Recurrent 
open field 
cultivation
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Plantlet 
hardening at 
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3rd round  
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in single 
isolated field

Decentralized 
multiplication 
by GIZ farmer 

multiplier in 
BM province

Farmer 
multiplier sells 
after 3 cycles 

of bulking

HLARC 
provides 
stems to 
farmers, 
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Distribution by 
government 
extension

Recurrent 
open field 
cultivation

NGO / FarmerUniversity / NGO
MSHPTC

FarmerExtensionNGOUniversity
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MSHPTC

V
ie

tn
a

m

H
L

A
R

C

T
h

a
ila

n
d

K
U

 -
T

T
D

I

C
a

m
b

o
d

ia

U
B

B
 -

G
IZ

Varietal source Multiplication Dissemination

Public NGO INGO

Subsidy source by stage

TC: Tissue culture HP: Hardened plantlet MS: Mature stem

Seed material



Cost by stage



Filling a gap – tunnel multiplication

Delaquis, Newby, Malik, et al. 2023. Cassava rapid stem multiplication tunnel: Construction manual.

Delaquis, Malik, Newby, Escobar, et al. 2023. Cassava rapid stem multiplication tunnel: Operations manual.





Tunnels constructed

# Name Place Funder

1 Hanoi Nat. Uni. Hanoi Public

4 Private traders Vientiane Private/Winrock/USDA

6 NAFRI Vientiane Public

4 PDAFF Banteay Meanchey Public

10 Khounsub Paksong Private

6 LCA Laongarm Winrock/USDA

3 Skyvision Thateng Private

4 PDAFF Stung Treng Public

4 Company Dak Lak Private

4 GDA Chamkar Leu Public

4 Private traders Tay Ninh Private

4 HLARC Hung Loc Public

54 + 4 screenhouses

Other infrastructure

Screenhouse - GDA 
(Chamkar Leu)

Screenhouse (2) – CARDI 
(Phnom Penh)

Fibercell - LCA 
(Laongarm)

Fibercell - CARDI 
(Phnom Penh) 

Screenhouse - Future Stems 
(Vientiane)

Cassava rapid multiplication tunnels in Asia (Sep. 2023)



Laos
Vientiane, Champassak, Salavan

Vietnam
Dong Nai, Dak Lak

Cambodia
Banteay Meanchey, CARDI, GDA

Learning from doing – modifications and exchanges



Exchanges
&
Training



The seed law and policy landscape

Delaquis, Halewood, Gerlach, et al. Regulation of Southeast Asia’s seed commons: a local to global chronological analysis. 
Submitted 2023.



Seed regulatory landscape

• Systematic search of 5 databases
• Heterogeneous at country level
• Increasing regulatory scrutiny of 

farmer seed systems
• Regulation at multiple scales

• Participation in trade areas



Seed regulatory landscape

Jurisdictional scale

National

Provincial

Local

Intergovernmental

Global

Spatial scale

UN orgs, conventions, treaties

Regional blocs, 

trade deals

Subnational laws 

and regulations

Constitutions, 

laws, regulations

Group practices & norms

IPGRFA-X

ISS

FSS

     

         
         
      

    

            
         

     

            
         

   

        
      
        

    

         
            
         
          

    

      
        

       

         
         

   

          
         
        
            
          

      

          
         
        
            

   

        
      
        



Putting it all together
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PhD thesis

2 WUR MSc



Thanks!

Contact: Jonathan Newby – j.newby@cgiar.org
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