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Executive Summary 

The SEPIA goal is to contribute to increased smallholder farmer income, and national food 
and nutrition security in potato growing sub-Saharan African countries. SEPIA will use Hybrid 
True Potato Seed (HTPS) as the catalyst to transform the potato sector. It aims to double the 
use of high quality seed potatoes by smallholders, double their average potato yield and 
income, and reduce the consumer market price of potatoes by 25%, making it an accessible 
mainstream alternative staple for grain crops.  
 
Hybrid True Potato Seed a highly innovative technology that has four crucial advantages: (i) 
seed production has a very high multiplication rate, (ii) it is much easier to handle and 
distribute seed compared to tubers, (iii) the seeds are pathogen free, and (iv) the technology 
allows for rapid breeding. 
 
To realize its goal SEPIA seeks to build a coalition of Dutch and African partners to integrate 
HTPS in in sub-Sahara African potato systems. With a grant by the Netherlands Food 
Partnership (NFP) and the Private Seed sector Development Project (PSSD) Burundi, a 
scoping study, coalition building and  resource mobilization effort was realized.  
 
The SEPIA set-up proposes a collection of country satellite projects, with the objective to 
integrate HTPS in the potato seed system, and to transform the potato sector. In addition a 
central knowledge hub, with expertise, applied research abilities and a training and advisory 
mandate will be established with African partners in an appropriate country. 
 
There is a strong motivation of the potato sector stakeholders in the countries visited to 
collaborate to integrate HTPS in the seed potato sector. In the countries visited, the 
stakeholders are urgently aware of the need to develop alternative options to supply 
smallholder producers with high quality potato planting material. The HTPS technology is 
appreciated by potato seed tuber multipliers that have been interviewed as an alternative 
source of starter seed. The importance of HTPS as a more effective platform for breeding is 
understood, and received enthusiastically, by the researchers and potato experts with a 
research background. 
 
In the stakeholder meetings in Kenya, Uganda, Burundi and Ethiopia, the partners do 
confirm that public-private collaboration is necessary to introduce HTPS in the potato seed 
tuber system in a deliberate and coordinated manner. The regulatory authorities need to be 
involved from the start. In all countries visited there is existing public-private collaboration in 
the potato sector between research, policy makers, regulators, farmer organizations and 
private seed producers which will facilitate the technology introduction and mainstreaming.  
 
The principle idea of making HTPS activities a component of a larger project was well 
received by all partners, as building on on-going activities and collaborative relations of 
partners is deemed to be a sensible approach, provided a fitting host-project can be 
identified. A central knowledge hub was appreciated as a way to facilitate regional 
collaboration. More difficult is the decision on the location, as all countries visited would be 
willing to host such an expertise center in their national agricultural research system. Uganda 
and Rwanda can offer a location that can be reached by road from neighboring countries. 
Kenya can offer a location that is relative close to Nairobi and its well serviced airport.  
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Concept notes for satellite projects in Burundi, Uganda and Kenya were elaborated. A 
promising funding opportunity was identified for Burundi. Larger projects to attach a satellite 
to in Uganda and Kenya. In Ethiopia a modest satellite project is already funded. Funding 
scenario’s for the central knowledge hub were developed and will be pursued further.  
 
The Dutch private sector response to SEPIA is mixed. Solynta and Aardevo are committed 
to participate. The other companies have for different reasons indicated not to be able to 
commit before the scoping mission to the four countries. It is expected that if SEPIA keeps 
the opportunity open, those companies working on HTPS will later join with the intensity and 
in the timeframe that is appropriate for them.  
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1 Introduction 

This report presents the result of the preparation phase of 6 months, to develop a full 
programme and partnership for the promotion of the use of Hybrid True Potato Seed (HTPS) 
in Sub-Sahara Africa, with as ultimate objective to improve the availability of high quality 
planting material for smallholder potato producers. This preparation phase has been co-funded 
by the PSSD Burundi project and the Netherlands Food Partnership (NFP). This report briefly 
describes the implemented activities, and presents the results and next steps.  
 
Potato breeding companies in The Netherlands are working on hybrid potato breeding, which 
yields Hybrid True Potato Seed varieties (HTPS). This is a highly innovative technology that 
has four crucial advantages: (i) seed production has a high multiplication rate, (ii) it is easier 
to handle and distribute seed compared to tubers, (iii) the seeds are pathogen free, and (iv) 
the technology allows for rapid breeding. These 4 advantages of HTPS together can solve the 
systemic constraints that keep African potato farmers from benefitting from the full production, 
food security and commercial potential of the crop. Decades of efforts to improve access to 
good quality seed using conventional seed potato multiplication has not led to the break-
through required to allow African smallholder potato producers reap a higher reward from their 
potato production efforts. African smallholder potato farmers are perpetually facing poor 
access to high quality seed and slow breeding for well adapted, disease resistant and drought 
tolerant varieties. 
 
The deliberate transformation of the potato sector, using the HTPS technology as a driver for 
change, requires a dedicated multi-year collaborative project between national and 
international stakeholders. This desired project was tentatively called ‘Seeds of Experience for 
the Potato Industry in Sub-Sahara Africa, in analogy of the SEVIA project which promoted 
vegetable sector transformation (Moreno-Echeverri, 2020).   
 
Before a deliberate programme aimed at sector transformation can start, the expectations and 
roles of these stakeholders need to be aligned. In addition pre-project decisions need to be 
made among these stakeholders to be able to design the deliberate intervention programme 
in sufficient detail to take the next step of seeking financial support for a full implementation 
programme. 
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2 Project implementation 

2.1 Partnership Development Netherlands 
 
In November 2020 an international stakeholder conference on “Potato futures: impact of hybrid 
varieties” was organised by Wageningen University, Rathenau Instituut, University of 
Groningen, Solynta and Netherlands Food Partnership. The participants of the conference, 
including private companies, concluded that HTPS is likely to become a game changing 
technology with the potential to contribute to food security and prosperity in under-developed 
regions in the world. By the end of the expert meeting it was concluded that the HPTS 
technology was promising, and for its accelerated adoption in developing countries it would 
benefit from pre-competitive collaboration in the fields of: 
• Enabling regulatory environment 
• Development of viable local business models supporting HTPS distribution to end-users 
• Training of regulators, researchers and multipliers and traders of HTPS 
 
To act upon the agreed benefit of a public-private collaboration to support HTPS technology 
deployment, the NFP drafted a scoping report, exploring the desirability of an impact coalition 
on Hybrid True Potato Seed (NFP, 2021). This document was developed to outline the potato 
sector ambitions for public-private collaboration for (seed)-potato sector development in Sub-
Sahara Africa.  
 
After the publishing of this document there was a silence in terms of follow-up activities. Pim 
Lindhout, co-founder of Solynta, and Bernard de Geus, independent consultant, took the 
initiative and assessed in one-on-one meetings with Dutch potato trade and breeding 
companies (hereafter indicated with potato breeding companies) their ambitions for 
collaboration. As the responses were positive, a proposal draft was developed (See Annex 1), 
to provoke response and allow for decision making on the design of actual joint actions. The 
core of the SEPIA project is a central applied training-, research-, testing- and demo-hub in 
SSA, with coherent satellite projects in other important potato producing countries, all aimed 
at transforming the local potato sector to implement HTPS. The proposal draft was shared with 
the public bodies (NFP, BuZa-IGG, LNV), potato breeding companies and their representation 
(NAO, Plantum) for feedback. A stakeholder meeting was organised by SeedNL in January 
2022, to discuss reactions and to consider changes, chaired by Peter Gildemacher of KIT 
Royal Tropical Institute.  
 
The initial reactions at the stakeholder meeting were quite positive and a consensus was 
expressed that the implementation of HTPS in Africa is a great challenge and a multi-
stakeholder cooperation is required to support the potato sector transformation in Africa. So, 
the draft proposal was further elaborated.  
 
In the concrete draft proposal, the decision was made to focus fully on HTPS, trather than 
more general potato sector development in sub-Sahara Africa. This was decided as it is 
anticipated to be better to focus on the new technology, as the classic multiplication system 
has not seen rapid nor full-scale adoption, in spite of significant efforts.  
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On the basis of a first proposal the Dutch potato companies were asked for feedback, and 
their ambition to join the initiative. The response was less enthusiastic than anticipated, and 
the companies were reluctant to firmly commit to participation in a pre-competitive effort to 
integrate HTPS in the sub-Saharan African potato sector at this moment. Solynta remained 
fully committed, and Aardevo indicated to be ready to join a pre-competitive initiative on HTPS, 
but initially at a lower intensity. The other companies had different considerations why they 
were deciding not to invest further time into the development and implementation of a joint 
programme on HTPS, at this moment. Without going into detail regarding the motivation of the 
different companies, the most relevant reactions were: 
 

• Overall all companies see the enormous potential of HTPS in East Africa 
• Potato breeding companies are at a different stage in the introduction of HTPS in 

Africa. So, some prefer to wait with commitment to field testing and roll-out till they 
have better products.  

• Some considered that the proposal was focusing too heavily on the HTPS technology, 
while other alternatives like mini-tubers and vivo cuttings were not included in the 
SEPIA proposal. Potato companies not investing in HTPS are logically not inclined to 
join an initiative exclusively focusing on HTPS.  

• Another argument mentioned by a company was a preference not to co-learn with 
competitors to protect know-how and marketing channels, and stay ahead of the 
competition. 

• Finally, several companies have been partners in previous potato projects in Africa, 
that were experienced as being not very successful and were reluctant to start another 
public / private project in Africa at this moment. 

• A last element that is not being mentioned as specifically, but is likely to influence a 
decision by some companies is that  HTPS may hurt the conventional business of 
seed tuber production and marketing.  

 
Branche (sector) organizations support the SEPIA initiative. Top Sector Horticulture and 
Propagation Materials, NAO and Plantum regard HTPS as an important development in potato 
breeding. This can potentially make a contribution to making the potato sector globally 
sustainable, and thus to food security and economic development. The three organizations 
therefore support the SEPIA initiative and believe it is certainly possible that more companies 
will join in in the future. 
 
The strategy will be to continue the development of the SEPIA programme, and keeping the 
main actors in HTPS development up to date. Solynta and Aardevo have committed to the 
SEPIA programme. Bejo and HZPC were considering joining, but have not committed at this 
moment. Both Bejo and HZPC are already investing in the sub-Sahara African market. Once 
satellite project and a central knowledge hub become a reality, the discussion on how other 
potato companies can benefit and contribute will be re-opened.  

2.2 SEPIA project outline 
 
Impact 
The SEPIA goal is to contribute to increased smallholder farmer income, and contribute to 
national food security and nutrition in sub-Saharan African countries where potatoes are of 
economic importance.  
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Outcome 
The SEPIA goal will be realized through a potato sector transformation catalyzed by the 
integration of HTPS in potato seed systems. The SEPIA project will in sub-Saharan African 
countries where potato is of economic importance:  
- Double both the number of commercial local seed potato producers, as well as the 

marketed volume of quality seed potatoes  
- Reduce the costs of high quality seed potatoes for smallholder producers with 30%, 

while increasing quality and local availability 
- Double the replacement rate with good quality seed by smallholder producers 
- Double the average potato yields and double potato derived income of smallholder 

potato farmers reached directly with both HTPS derived seed and training on Good 
Agricultural Practices (GAP) 

- Reduce the consumer market price of potatoes by 25%, making it an accessible 
mainstream alternative staple for grain crops 

 
Activities       
To realize the SEPIA outcomes a central knowledge hub, with expertise, applied research 
abilities and a training and advisory mandate will be established with African partners in an 
appropriate country. Considering the scale of the SEPIA ambition, it is deemed impossible to 
steer this from The Netherlands. In addition it is better to build African expertise to assure 
African ownership and expertise for South-South collaboration.  
 
In each targeted country for potato sector transformation, a SEPIA satellite project will be 
initiated, in partnership with local organisations. SEPIA satellite projects are envisioned as 
an embedded component of a larger potato value chain, horticulture sector or seed sector 
development project, rather than being an independent stand-alone project.  
 
SEPIA satellite project activities:  
Activity 1: Adjust import regulations, variety registration and seed certification 
Activity 2: Testing and registering HTPS varieties 
Activity 3: Participatory HTPS agronomy research with local multipliers 
Activity 4: Support local multipliers in HTPS business development 
Activity 5: Training researchers, policy makers, regulators and trainers 
Activity 6: HTPS variety introduction and Good Agricultural Practices training for Smallholder 
Farmers, using farmer field school methodology  
 
SEPIA central knowledge hub 
Activity 1: Support enabling environment change through generic recommendations, process 
design and facilitation 
Activity 2: Applied socio-economic research to inform business model development for HTPS 
integration in African potato sectors 
Activity 3: HTPS agronomy research and translation into training methods and materials 
Activity 4: Development of smallholder potato producer farmer field school curriculum, 
including HTPS, based on existing materials 
Activity 5: Development of training method and materials for researchers, policy makers, 
regulators and trainers 
Activity 6: Coordinate and supervise trials, compile data and facilitate national and regional 
registration of HTPS varieties 
Activity 7: Offer advice and support to HTPS satellite projects 
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Activity 8: Coordinate knowledge exchange, learning, documentation and publishing of 
experiences and research results 
 
For further detail on the SEPIA central knowledge hub, see Annex 5. For further detail on 
SEPIA satellite projects, see Annex 3, 4 and 6.  

2.3 Scoping mission 
 
In addition to coalition building in the Netherlands, a scoping mission was organized to Kenya, 
Uganda, Burundi and Ethiopia from 26/7/2022 to 5/8/2022 to meet potential partners. At this 
stage KIT took the lead as KIT is very knowledgeable with the potato sector in Africa, has 
experiences in project planning and execution and in organizing scoping missions and is an 
independent organisation. Bernard the Geus and Pim Lindhout are experts in the potato 
business and research and became advisors to KIT. 
The scoping mission aimed to answer the following questions: 

1. What is the enthusiasm among potato sector stakeholders for the integration of HTPS 
in the seed potato sector? 

2. What are the needs of potato sector stakeholders: what will drive system 
transformation? 

3. How to balance between the interests of the public and private sector? 
4. What role are different stakeholders willing to play? 
5. Is the assumption right that HTPS country satellite projects can be embedded in larger 

potato, seed or horticulture sector development projects? 
6. What is a suitable location for a central applied research hub? 
7. What are possible funding options for country satellite projects and a central applied 

research hub?  
8. How to deal with individual potato breeding company initiatives, that are already 

running in several SSA countries? 
To answer these questions stakeholder meetings were organized in each country, in 
combination with individual interviews. Stakeholders consulted are listed in Annex 2. 
 
 

2.3.1 Kenya 
 
In Kenya the early consultation was much appreciated, as sector transformation is done in 
partnership.  The stakeholders that were visited elaborated on the potential role they are 
willing to play. The main observations are: 
 

Organisation Observations and potential Role 

NPCK  
(National Potato Council of 
Kenya) 

They are well aware of HTPS developments and are knowledgeable on 
policy change. In addition, they have a good network with KEPHIS and 
other sector stakeholders, and ample experience in collaboration with 
national and international partners. The NPCK is willing to participate, use 
its convening power, and offer its  potato sector oversight and institutional 
memory of potato sector interventions. 
 

KALRO  KALRO has the national research mandate for potatoes, which includes 
three dedicated research centers; in Tigoni, Njabini and Molo. They have 
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(Kenya Agriculture and 
Livestock Research 
Organisation) 

a separate seed-unit, which produces and markets seed for-profit and 
collaborates with private companies. 
 
KALRO is a potential partner in research and promotion of HTPS in the 
country and prepared to contribute to efforts to introduce HTPS in 
Kenya 

KEPHIS  
(Kenya Plant Health 
Inspectorate Service) 

The national regulatory body. We were not able to meet them in the 
stakeholder meeting, but this is an essential partner in HTPS 
introduction. KEPHIS is already in cooperation with individual potato 
breeding companies. 

IFDC  
(International Fertilizer 
Development Centre) 

They have a track record in potato sector transformation in Kenya and 
have the convening power among potato sector stakeholders. Currently 
they are negotiating a new project with Irish Aid support to which 
endeavors on HTPS are welcome on condition of an in-cash contribution.   

CIP (International Potato 
Centre) 

CIP was not able to participate in the stakeholder meeting, nor was there 
opportunity to meet. The local potato sector stakeholders indicated not to 
collaborate as close with CIP as they have been in the past. CIP is 
promoting the usage of vivo cuttings in Kenya, in partnership with KALRO 
and private sector partners. This experience is of value for the integration 
of HTPS in the seed potato system.  

 
Potential of the present environment and partners 

• There are ongoing processes and discussions on HTPS or general potato sector 
development already, where SEPIA could potentially tap into. For example, NPCK and 
KEPHIS are already in discussions and collaboration with Solynta. NPCK is working on 
re-establishing collaboration on potato sector development, which used to be strong in the 
past through the applied regional potato research network PRAPACE.  

• For seed sector transformation, including HTPS, in Kenya some partners are essential to 
have on board: KEPHIS in the introduction and promotion of HTPS in Kenya. The 
involvement of private enterprises is possible although it will require a clear funding 
opportunity first.  

 
Potential for locations and funding of satellite project 

• The country satellite project could be attached to the future Irish funded potato sector 
development project that IFDC is anticipating. 

• A first pathway to pursue for funding a satellite is the Netherlands embassy. At the 
embassy there is hesitation to continue in the potato sector, after significant investments 
have been made with less than expected success. A second pathway is to include HTPS 
in the proposition by IFDC to the Irish Aid.   

 
Potential for the central research hub 

• KALRO is open to partner in the establishment of an Applied Research Hub in Kenya. A 
first possible location is its research farm near Molo. The second option is Njabini, where 
there is a smaller research station, but which is much closer to Nairobi.  

• An important point of attention are the intellectual property rights of research outcomes. 
KALRO has public funding and a public mandate, and needs to serve the public interest. 
Collaboration and partnership are possible, but governance and ownership needs to be 
made explicit.  
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2.3.2 Uganda 

 
In Uganda the stakeholders also appreciated the effort to reach out. They demonstrated ability to 
collaborate and a strong motivation to contribute to seed potato sector innovation through the 
introduction of HTPS. The lessons learned from the visits to stakeholder organizations are the following:  
 
Organisation Observations 

Uganda National Potato Platform 
(UNPP) 

They have the ability to convene local potato sector 
stakeholders and have experience in policy change.  

Seed Department MAAIF Responsible for regulation. They showed openness to 
adaptation of regulation to accommodate HTPS.  

NARO  
(National Agriculture Research 
Organisation) 
- Kachwekano ZARDI  
(Zonal Agricultural Research and 
Development Institute) 
- Buginyanya ZARDI 

They hold the national research mandate for potatoes. Have a 
research center in Kabale, in the South-West and in Buginyanya, 
in the East. The center in Buginyanya is difficult to reach as the 
road is poor. The station in Kabale is well connected by road, but 
far from Kampala (6-7 hours driving). For international travel 
Kigali is closer, at 2 hour driving.   

IFDC They have a track record in potato sector transformation in 
Uganda. Have won the tender by the EKN for a highland 
development project, in which potatoes feature prominently. 
IFDC indicated that they are positive to inclusion of HTPS in this 
project.    

Private companies There is a network of smaller local potato seed tuber multipliers. 
They are ready to engage, but capacity is low. There are still no 
functioning large scale potato seed tuber producers.  

CIP Have a single representative working on potato in Uganda. Are 
focusing on apical cuttings for seed sector innovation. CIP in 
Uganda is more focused on sweet potato 

 
Potential of the present environment and partners 

• IFDC has a track record in potato sector development in Uganda. And they have won the 
tender to implement a new highland agriculture development project, with a large potato 
component, funded by the Netherlands embassy. 

• The Uganda National Potato Platform and seed department of MAAIF have worked, with 
support by IFDC, on the improvement of the regulatory environment for the potato sector. 
They expressed their willingness to support activities on testing HTPS for usage by their 
farmers.  
 

Potential for locations and funding of satellite project 
• IFDC indicated to be supportive for the integration of HTPS in the Uganda project.  
• At the Netherlands embassy an interest was expressed in the integration of HTPS in this 

larger programme, following the idea of a satellite country project. It was agreed with EKN 
to submita concept note on the integration of a HTPS component. This concept note has 
been submitted  within a week after request (Annex 3).  
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Potential for the central research hub 
• There is a sense of competition with Kenya for hosting an applied research hub. The most 

obvious location would be at the Kachwekano Zardi in the South-West of the country. The 
advantage of the location is that it can be reached by road from the potato areas in DR 
Congo, Rwanda and Burundi. By air through the airport of Kigali, Rwanda. 

• NARO is willing to partner in the establishment of an applied research hub, and can, 
depending on the conditions, contribute land and facilities. NARO is willing to partner in 
the establishment of an applied research hub, and can, depending on the conditions, 
contribute land and facilities.    

 
2.3.3 Burundi 

 
The stakeholders that were visited are listed below. The main observations and the potential 
role they are willing to play are: 
 

Organisation Observations 

COPROSEBU 
(Collectif des Producteurs 
de Semences du Burundi) 

The Burundi seed producer association is much concerned with potato 
seed tuber production. They have active provincial chapters, and the 
majority of medium scale potato seed tuber producers is a member. 
They do have convening power, and experience in policy change.  

IFDC IFDC has a track record on seed sector development and potato sector 
development. The current PSSD project works on seed sector 
development, and potato is one of the priority crops. This PSSD project 
is already working with HTPS and will probably be prolonged. 

ISABU 
(Institut des Sciences 
Agronomiques du Burundi) 

ISABU is a relatively small national research organization. It considers 
potato one of its important mandate crops. The potato station is in Gisozi.  

ONCCS 
(Office National de 
Contrôle et de Certification 
des Semences) 

The ONCCS is the regulatory body for the seed sector. It has been 
collaborating will with the other actors, to create an enabling environment 
for private and development sector investment in seed sector 
development. It had demonstrated its ability to be service oriented and 
innovate and adapt.  
The regulator (ONCCS) is exceptionally cooperative and client oriented.  

Seed Department of the 
Ministry of Agriculture 

The Seed Department of the Ministry of Agriculture is responsible for 
seed sector policy and its implementation. It has been a constructive 
partner in the reform of the seed sector, assuring an enabling 
environment for the private sector, reducing the role of the ministry 
itself.  

 
Potential of the present environment and partners 

• The Burundi seed potato sector is functioning well, compared to neighboring countries, 
and there are 300 active registered seed potato producers. Most are small holders farms, 
but some have larger and more advanced farms. 

• Burundi potato farmers are replacing their seed potatoes regularly, mainly to combat 
bacterial wilt 

• ISABU has received HTPS of two varieties from Solynta to test. They have sown, 
transplanted and cultivated HTPS for one season. ISABU is preparing to test the HTPS 
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varieties through the national variety registration system, which takes only two seasons 
that can be done in only one year.  
During the meeting it was debated whether this was indeed a good idea, as better HTPS 
varieties become available. It was agreed that the current varieties are best used to get 
ISABU and pre-basic seed producers acquainted to HTPS as a technology. Releasing 
them for public use risks to damage the reputation of HTPS varieties. It is better to release 
the next generation which will harbor late blight resistance.  

• The sector actors collaborate very well, and understand well the potential of the 
technology, but also the need to adapt the seed system to the new technology.  IFDC has, 
through its ten years of effort in seed sector development in Burundi, an excellent 
reputation and convening power in the country. KIT and IFDC have a strong partnership 
relation build over ten years, and thoroughly understand the sector, how it functions and 
how it can be further improved.  

• There are four to five potato seed tuber multipliers who produce mini-tubers from in-vitro 
plantlets produced by ISABU. They sell mini-tubers, but also multiply further to pre-basic 
and basic seed tubers. ISABU is the single source in the country of in-vitro plantlets. 
ISABU also produces mini-tubers. The best mini-tubers production comes from sand 
hydroponics (ISABU) or conventional mini-tuber production in sterilized media (private 
producers and ISABU). ISABU also produce mini-tubers through aeroponics, but the 
system is more cumbersome and less robust. The tubers produced from HTPS by ISABU 
were much smaller than expected. More technical assistance seems to be required.  

• The path by which Solynta is collaborating in Burundi on HTPS is through a local 
enterprise, not directly with ISABU. A sector-wide collaboration is preferable, in which in 
full transparency the private sector, regulator and research collaborate to ready the sector 
for integration of HTPS.  

 
Potential for locations and funding of satellite project 

• An HTPS component in the prolongation of the PSSD project was agreed upon with IFDC 
and project stakeholders. The Netherlands embassy is positive at the inclusion of an HTPS 
component. A concept note has been written to include an HTPS satellite project in the 
PSSD project. The concept note is presented as Annex 4. 

 
Potential for the central research hub 

• The Burundi sector and the Netherlands embassy favour the idea of a regional research 
hub for HTPS, and see the logic of South-Western Uganda as a location. This is politically 
better than Rwanda, considering the tensions between Burundi, DR Congo and Rwanda, 
which at times results in closed borders and more difficult travel.  

• Burundi would be willing and proud to host an applied research hub for the East African 
region. The state of development of its seed potato sector can justify this. The ISABU 
research center in Gisozi could host the center. Land at the center is restricted, but a lease 
could be found in the vicinity, would more land be required for field trials. The Gisozi station 
is a two hours drive from the capital Bujumbura.  

• An entry-point for a research hub funding is the intended regional fund for sub-regional 
collaboration between Burundi, Rwanda, Uganda and (Eastern) DRC. This initiative will 
be administered from the Netherlands embassy in Rwanda. 

• The food security officer of the Netherlands embassy agreed to introduce the idea in the 
next meeting on the regional collaboration. To support this initiative a concept note was 
elaborated (See Annex 5) 
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Figure 1. Visit to ISABU and potato seed producers in Burundi 

 
2.3.4 Ethiopia 

The Netherlands and Ethiopia have established the Ethiopia-Netherlands Seed Partnership 
(ENSP) to strengthen the seed sector in Ethiopia, funded by the Netherlands Embassy. 
HZPC and Solynta are two potato breeding companies that are active in HTPS in Ethiopia. 
Part of their activities mainly in the field of regulations overlap and activities are connected. 
Such ENSP project on HTPS implementation in Ethiopia can be considered as a SEPIA 
satellite project and is described below. 
 

Organisation Observations 

ENSP / WUR-CDI ENSP provides support at the level of training, capacity building, 
regulation and agronomy.  

Amhara Regional 
Agricultural Research 
Institute (ARARI), Bahir 
Dar, Ethiopia) 

ARARI is the agricultural research institute with experience in potato 
agronomy and is also involved in potato cultivar registration trials.   

Senselet / Pepsi  Senselet / Pepsi is a potato chips company, based on the local production 
of potato tubers by small scale farmers. Senselet sees HTPS as an 
potential element to improve and extend the businesses of small scale 
farmers, not only in chips potato production but also in ware potato tuber 
production. 

Plant raising industry Great Rift Valley harbours many smaller and larger plant raising 
companies, mainly in the field of vegetables, fruit trees and ornamentals, 
both for the local and export markets. These companies may become 
instrumental to produce large quantities of potato seedlings from HTPS. 

Solynta Solynta has established cooperation with Senselet, whereby in the 
framework of ENSP dedicated potato hybrid cultivars are developed, 
tested and eventual registered for commercialization (Strengthening 
Ethiopian seed sector with hybrid potato, 
designated SesHy). The seed tuber productions are organised by local 
farmers. 

HZPC / SolaGrow Solagrow is producing seed tubers from HZPC cultivars for the local 
farmers, whereby HTPS is included. Though, technically the farm is a 
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great success it is pushed back by tribal demonstrations and national 
policies.  

 
Potential of the present environment and partners 

• ARARI is already familiar with potato cultivation both starting from seed tubers as well as 
from true seeds. They are promoting CIP cultivars with durable resistance to late blight, 
that are produced for their local market, but farmers prefer their own cultivars for their 
home consumption. ARARI is a potential partner for HTSP testing and registration 

• ENSP is well connected to local organisations in Ethiopia that are relevant for HTPS 
implementation. ENSP links the HZPC and Solynta projects to local authorities to organise 
the agronomy and regulatory trials of HTPS. 

• Senselet is a powerful partner with strong market pull. This guarantees that potato 
products find their way to the chips market, but also to the fresh markets as farmers are 
cultivating for various purposes.  

• HZPC and Solynta are supportive to transform the potato sector in Ethiopia to eventually 
provide the potato farmers with HTPS. Both companies have different approaches, mainly 
in the organisation of the seed tuber production systems. This is attractive as there is no 
golden bullet and exploring different options will allow to better finetune the implementation 
of HTPS in various potato sub-sectors.  

• The plant raising sector in Ethiopia is very strong and is a good candidate to also produce 
potato seedlings from HTPS in larger quantities if needed.  

 
Potential for locations and funding of satellite project 

• ENSP is already funding HTPS projects as a start.  However, Ethiopia is a very large 
country with millions of farmers who operate at various climates at various altitudes and 
for various markets. So, these ENSP projects can be considered as an initial step, but 
much larger investments are needed to reach a larger part of the Ethiopian farmers.  

 
Potential for the central research hub 

•  In Ethiopia, the central research hub has not yet been discussed in detail. However, the 
quality and status of the Agricultural research institutes in states as Amhara and Oromia 
is well developed in order to deploy activities as envisaged for a central research hub. 
Moreover, the relations network between Dutch stakeholders at all levels in Ethiopia has 
been well developed. 

 

2.4 Netherlands stakeholder feedback meeting 
In a meeting organized by the Netherlands Food Partnership, the results from the scoping 
mission were shared with a selected group of Dutch potato sector stakeholders for feedback 
and input. The main comments can be summarized as: 
• It is important to better elaborate the potential poverty impact of HTPS, what is the 

business case and advantage for smallholder producers? 
• The coalition building with a diversity of local partners as an implementation strategy was 

much appreciated. In particular the warm interest of the local private sector is a good 
signal.  

• The reasons why HTPS integration cannot be fully funded by the private sector can be 
better explained, and the distinction between pre-competitive and competitive activities. 

• Suggestions were made for linking to other parties in Uganda, Rwanda and Angola.  
• What is the time-horizon for large scale success? 
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• The interest to partner by IFDC is an important entry-point for realizing impact at scale. It 
would be helpful to connect to Frits van der Wal, who is the IFDC contact person in IGG. 

• It is surprising to the audience that CIP has not (yet) jumped on this technology. 
• AGRA could also be a partner of interest.  
• Further activities on HTPS can be implemented in collaboration with SeedNL. 
• The satellite projects, and the strategy to embed these in larger projects is considered a 

good strategy for co-innovation and making use of existing partnerships.  
• The need for an central applied research hub is less well understood, compared to the 

satellite projects.  
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3 Conclusions 

3.1 What is the enthusiasm among potato sector stakeholders for the 
integration of HTPS in the seed potato sector? 
There is a strong motivation of the potato sector stakeholders in the countries visited to 
collaborate to integrate HTPS in the seed potato sector. The motivation is stronger and much 
broader felt than in the sector in The Netherlands. This can be explained by the lack of very 
strong private sector attachment to the current business model of conventional potato seed 
tuber multiplication. There are very few large seed potato enterprises, and they do not depend 
on a fixed own variety portfolio. They would be able to embrace an alternative seed potato 
multiplication system without losing business.  
 
In the Dutch potato sector mainstreaming of HTPS will have significant impact on the seed 
potato industry. Their current business model is built on multiplying seed tubers vegetatively, 
mainly in The Netherlands, and exporting this abroad. With mainstreaming of HTPS the market 
share of this current business in the global market will likely reduce significantly. This logically 
makes that the Dutch seed potato enterprises are more reluctant in embracing the HTPS 
technology.  
 
In the countries visited, the stakeholders are urgently aware of the need to develop alternative 
options to supply smallholder producers with high quality potato planting material. Even in 
Burundi, where the potato seed tuber multiplication sector functions relatively well, after a lot 
of effort, still the functioning of the potato seed tuber chain remains fragile, and potato seed 
tubers remain the single most import costs for smallholders and their biggest pre-occupation. 
Also in Kenya, where there has been significant private sector investment in the potato seed 
tuber sector, smallholders are not yet routinely buying potato seed tubers regularly to keep 
their productivity potential high.  
 
The HTPS technology is appreciated by potato seed tuber multipliers that have been 
interviewed as an alternative source of starter seed. Currently, potato seed tuber producers 
depend on the delivery of either in-vitro plantlets, mini-tubers or pre-basic seed that is 
perishable, and they rely on a single or very few possible sources. This makes their business 
fragile and risky. An additional, alternative source, which is not perishable, and can be kept for 
several seasons will mean a significant reduction of their business risk.  
 
In the stakeholder meetings in Kenya, Uganda, Burundi and Ethiopia, the partners do confirm 
that it is necessary to collaborate to introduce HTPS in the potato seed tuber system in a 
deliberate and coordinated manner. The regulatory authorities need to be involved from the 
start. In Kenya the regulatory body KEPHIS was not able to participate in the stakeholder 
meeting, but they are collaborating with the other partners present, who emphasized the 
importance of their involvement as early as possible. In both Uganda and Burundi the 
regulatory bodies (MAAIF and ONCCS respectively) ware present, and showed a highly 
constructive position to work on the adaptation of regulation require to accommodate HTPS in 
the seed potato system. In Ethiopia the ministry of agriculture is positive towards 
developments and open to discuss adaptation of current regulation to allow import of HTPS. 
The partners stressed that a collaborative effort was also important to assure the training of 
stakeholders and decision makers to understand well the technology and understand its value. 
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Incomplete understanding by sector decision makers is a risk for the technology 
mainstreaming.  
 
The importance of HTPS as a more effective platform for breeding is understood, and received 
enthusiastically, by the researchers and potato experts with a research background. They do 
understand the major shift from the current potato breeding system in which the private sector 
does not breed specifically for Africa, and the public sector, with CIP at the basis, is only 
delivering new varieties very infrequently.  
 
The motivation of CIP to join a collaborative effort to mainstream HTPS was not immediately 
apparent. In Uganda a CIP researcher participated and indicated interest. At the CIP Africa 
regional headquarters in Nairobi additional efforts are needed to understand the position of 
CIP, as no CIP staff was able to participate in the meeting, or receive the mission for an 
exchange.  
 

3.2 What role are different stakeholder willing to play? 
The scoping mission very firmly showed that a multi-stakeholder approach is needed to 
integrate HTPS effectively in the potato sectors in sub-Sahara African countries. In all 
countries visited there is existing public-private collaboration in the potato sector between 
research, policy makers, regulators, farmer organizations and private seed producers. 
Engaging these existing collaboration networks will facilitate the technology introduction and 
mainstreaming. A condition is that the local partners are engaged as equal partners, rather 
than mere recipients of technology, and get a voice in the project. The stakeholder meetings 
organized were highly appreciated, as they came even before there is a project.  
 
An overview is given of the different roles the stakeholder types in the visited countries can 
take up. They already expressed willingness to do so.   
 

Table 1: Roles of stakeholders in HTPS development in Kenya, Uganda, Burundi and Ethiopia 

Stakeholder Potential roles agreed by consulted stakeholders 

Research organisations • Development of adapted agronomic practices for HTPS use 
• Variety testing for registration 
• Co-host demonstration trials of new varieties 
• Include HTPS in their potato seed tuber multiplication systems 
• Co-organise training for local sector decision makers 
• Co-organise training for potato seed tuber producers 
• Host a regional research hub  
• Advise in regulatory change process 

Regulatory bodies 
(Uganda, Burundi, 
Ethiopia, Kenya not fully 
consulted yet) 

• Adapt current regulation on import of potato planting material to 
accommodate HTPS 

• Adapt variety registration regulation to accommodate HTPS 
• Adapt certification regulation to accommodate HTPS 

Local private seed 
potato and plant raising 
companies (depending 
in size and interest) 

• On-farm research and practice with HTPS 
• On-farm variety testing and feedback on traits 
• Varietal promotion through demonstration experiments in farming 

communities 
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Potato (seed tuber) 
sector representative 
body 

• Convene sector stakeholders 
• Contribute to regional collaboration and knowledge exchange 
• Contribute to the regulatory change process 

IFDC 
(Kenya, Uganda, 
Burundi) 

• Host an HTPS satellite project 
• Assure local financial  management of an HTPS satellite project 
• Coordinate HTPS satellite project implementation 

 

3.3 Is the assumption right that HTPS country satellite projects can be 
embedded in larger potato, seed or horticulture sector 
development projects? 
 
The principle idea of making HTPS activities a component of a larger project was well received 
by all partners. It is well understood that as a stand-alone project it is more cumbersome and 
heavy to implement. Building on on-going activities and collaborative relations of partners is 
deemed to be a sensible approach, provided a fitting host-project can be identified. It is 
important to evaluate whether to align or to include HTPS in current and future vegetable 
hybrid seed projects as HTPS resembles more a vegetable than a field crop, though it is also 
a staple crop. This statement is based on breeding, on the way of hybrid seed production, on 
its cultivation system  and on the logistics of fact that HTPS is true seed derived. 
 

3.4 What is a suitable location for a central applied research hub? 
In Kenya, KALRO indicated to have its larger research farm in Molo, where there is ample land 
to host an applied research hub. It’s headquarters in Tigoni has little land for trials, and is at 
lower altitude (1800 masl), which makes it less suitable. Its research centre in Njabini, at one 
hour drive from Nairobi would be most suitable, as it is in the middle of an important potato 
producing zone, but close to Nairobi. KALRO is willing to co-develop a research hub, and has 
experience with other collaborative initiatives in which facilities are co-developed.  
 
In Uganda NARO would propose its highland research station, Kachekano ZARDI, in the 
South-West of the country. This station can be reached relatively easily by road from Rwanda 
and North Kivu (depending on the security situation in the Virunga national park) and South 
Kivu, as well as from Burundi (crossing Rwanda). NARO is willing to host an applied research 
hub at its Kachwekano station, which has a small laboratory facility, and sufficient land at its 
Kalendjere farm. The NARO research station in Buginyanya, is also in the potato agro-ecology, 
and it has good facilities and enough land, but is poorly reachable during the rainy season, 
and does not have the same advantage of being in the center of the great lakes region. 
 
ISABU in Burundi is also willing to host a research hub at its potato research center in Gisozi. 
The station is at a 2 hour drive from Bujumbura, and can also be reached by road form Bukavu, 
South Kivu, and from Kigali, Rwanda. A disadvantage is the current political tension between 
Rwanda and Burundi. Similarly Musanze in Rwanda could be a good central location within 
the great lakes region. The challenge is the political situation, making travel by Burundese and 
Congolese to Rwanda less easy currently.  
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Concluding Njabini in Kenya and Kachwekano in Uganda are both suitable locations. The 
advantage of Kachwekano is that it is physically neighbours the most important Rwandan 
potato tuber production zone, and can also be reached by road from DRC and Burundi. The 
disadvantage is that to reach the station from other countries, Kigali at a two hours drive is the 
best place to fly to, rather than Entebbe in Uganda itself, which is a seven hours drive.   
 
Ethiopia is one of the few countries in Africa, who have not been colonized. As a result, it has 
a unique position in SSA. Though is one of the 21 country members of the Common Market 
for Eastern and Southern Africa (COMESA), it is not recognized as a country to lead 
supernational initiatives. In addition, the civil war in the North may disturb agricultural activities, 
like is experiences by Solagrow. Therefore, Ethiopia does not qualify to host a central research 
hub, though the knowledge infrastructure is at high level. 
 

3.5 What are possible funding options for country satellite projects 
and a central applied research hub?  
 
Kenya satellite 
In Kenya two pathways were identified for possible funding of a satellite project to mainstream 
HTPS in the seed potato system. The first was to include it as an objective and activity in the 
Irish Aid proposal IFDC was developing as a follow-on of its potato sector development 
activities. The second option is funding through the Netherlands embassy, as a follow-on of 
its support to seed potato sector development in the country. Also in that scenario it would be 
a logical choice to connect the initiative to the IFDC project on potato sector development, 
likely to be funded by the Irish Aid.  
 
The funding option by Irish Aid was assessed by IFDC, and had to be abandoned as Irish Aid 
showed no interest to add this into the anticipated programme as co-funding is required to 
participate. The option of funding through the Netherlands embassy in Kenya was suggested 
to the agricultural counselor and the food security advisor. The first reaction has been that the 
embassy was contemplating its continued intervention in the seed potato sector. A concept 
note was developed to be shared with the Netherlands embassy at the opportune moment 
(see Annex 6). 
 
Uganda satellite 
After meeting at the Netherlands embassy in Kampala, the team was encouraged to elaborate 
a concept note on the mean streaming of HTPS in the Uganda seed potato system. A concept 
note (see Annex 3) was developed during the mission and submitted to the Netherlands 
embassy for their consideration one week after the meeting. After consideration the embassy 
has indicated at this moment not to see it as a priority to include HTPS promotion in the potato 
project being set-up under the lead of IFDC.  
 
Burundi satellite 
In Burundi a paragraph in HTPS had already been included in the proposal for the prolongation 
of the PSSD project. After additional meetings in Burundi, and a meeting at the Netherlands 
embassy, a concept note was elaborated to further explain and budget the anticipated 
activities to be included in the next phase of the PSSD project (see Annex 4). A prolongation 
of the PSSD project is currently being discussed between the lead implementing organization, 
IFDC, and the Netherlands embassy.  
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Ethiopia satellite 
In Ethiopia a satellite project on HTPS has already been integrated into the ENSP programme.. 
Giving the size of the country, the different climate zones and altitudes and the large number 
of farmers and farmer organisations, there is plenty of room for additional satellite projects. 
 
Other opportunities for satellite projects 
 
The ISSD Sahel project in Mali and Niger would be a good host for a satellite project in the 
Sahel region. As at this moment the addition of Burkina Faso in the project is being proposed, 
a discussion on including an HTPS component is not opportune.  
 
In Nigeria, an HTPS project in Plateau state could be the system change activity needed to 
get the sector out of its deadlock regarding to access to seed potatoes of reasonable quality. 
The idea has been shared with the Netherlands embassy in a meeting of the Horti-Nigeria 
project. At this moment the Netherlands embassy does not have the opportunity to fund new 
projects on food security, as it has been dropped as a priority country. Any possibilities for 
public Dutch funding for an HTPS satellite need to be found in funding instruments in the 
Netherlands, not at the embassy in Nigeria.  
 
Applied research hub funding opportunities 
Opportunities for funding of the applied research hub have been less concrete compared to 
the option for satellite project funding. The concrete opportunity that presented itself was the 
regional collaboration programme   There are a number of possible scenario’s: 
 
Scenario 1: funding of an applied research hub in the context of regional funding by the 
Netherlands ministry of foreign affairs for the promotion of collaboration between Great Lakes 
Region countries, and a concept note was written to entertain this idea (Annex 5). The thinking 
is, as has transpired, more focused on regional trade, rather than collaboration on research 
and seed sector innovation.  
 
Scenario 2: Funding as part of a larger seed sector innovation initiative. After two phases of 
funding for ISSD Africa, mainly focusing on documenting and sharing lessons, and evidence 
based policy advocacy, it could be imagined that a next phase would focus more actively on 
catalyzing innovation in African seed sectors. In such a programme the promotion of the HTPS 
innovation as an important option for smallholder potato producers can be included.  
 
Scenario 3: If no specific funding for an applied research hub can be identified as a stand-
alone project, or a component of a larger international project, it may be possible to broaden 
the mandate of a national project, and include promotion of the technology in other, 
neighboring countries. The HTPS business case will be stronger if more than a single country 
in a region integrate the technology in their seed potato sector. As such it could be justified to 
broaden the ambitions in a national project, and support regional intervention in the seed 
potato sector. Considering the already developing experience in Burundi and also Rwanda, 
with HTPS, a country project in one of these countries could also include a component to 
promote HTPS in Eastern DRC and South-Western Uganda, to cover the entire Great Lakes 
Region. 
 
Scenario 4: Seek for funding opportunities (for satellite projects as well as for the applied 
research hub) outside of the Netherlands funding instruments. This is an attractive scenario, 
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though finding funding outside The Netherlands through public instruments may be a harder 
sell than within the Netherlands. Unfortunately, public-private partnerships are not only judged 
for their potential on poverty impact and financial sustainability alone. Also the national 
economic interests of donor countries play a role in decision making on public investments in 
international agricultural development. Still it is considered worthwhile to explore this avenue 
through a generic pitch. 
  
Scenario 5: Seek for a combination of impact-investment and public support to develop an 
(East)-African sister company of Solynta, with the specific R&D mandate to develop Africa-
desired varieties and mainstream the HTPS technology. This is a different angle to funding 
than taken at this moment. In this option the development of a ‘tropical potato’ suitable for 
lowland conditions could also be considered.  
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4 Next steps 

The next step is to share the results of the scoping study with stakeholders in the Netherlands. Based 
on the efforts made to develop project concept notes, further interaction is needed with potential 
supporters of public-private efforts to integrate HTPS in the seed potato systems of Sub-sahara 
African countries where potatoes are a priority. Concept notes have been developed for Kenya, 
Uganda and Burundi. For Burundi there is a promising opportunity to integrate the HTPS work in the 
next phase of the PSSD project. For Uganda the first identified obvious option did not materialize, and 
further efforts are needed. For Kenya further follow-up is required. In Ethiopia HTPS activities have 
found funding in the SesHy project, and started in 2022.  

In addition to the current countries visited, funders active in addition countries will be approached to 
seek support for country satellite projects. The first priority countries are Nigeria, Rwanda and the 
Eastern Democratic Republic of Congo. In addition a Sahelian country (for example Mali) will be 
added, considering the different agro-ecology and socio-economic characteristics. 

For the multi-year ambition to establish an applied research hub and expertise center, more efforts to 
seek support are needed, and the five different scenarios will be explored. The fifth scenario, of 
developing HTPS in Sub-sahara Africa through an investment company, will be explored further.   

It will be considered whether the creation of a dedicated foundation (stichting in Dutch) to promote the 
integration of HTPS in Sub-Sahara African seed systems can facilitate the fund raising and assist in 
the coordinated implementation of activities through different projects and initiatives.  

Considering that the GIZ is funding potato sector development efforts in a number of African countries, 
they will be approached to assess their interest in supporting the integration of HTPS in country 
projects as well as through an applied research hub. GIZ is funding potato projects in Kenya, Uganda, 
Tunisia, Cameroon, Nigeria and Mali.  
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5 Overview of actions and deliverables 

Activity Proposed Sub-Activities Deliverables Realized Activities 

A. Partnership 
development 
Netherlands 

- Partnership meetings to seek 
project buy-in 

- Determine private sector 
resource commitment 

- Discuss embedding of the SEPIA 
programme in Dutch 
collaboration mechanisms (NAO, 
SeedNL, Plantum, NFP) 

- Discuss alignment SEPIA with 
Dutch trade and development 
policy 

- Dutch partner 
consortium described, 
roles divided and 
commitments pledged 

- Presentation on the 
seed sector 
transformation in Africa 
at Solynta (Sept 22) 

- Presentations and 
meetings with SEEDNL, 
and discussions with 
other Dutch partners to 
increase buy-in 

B. Scoping 
mission to 
Kenya, 
Uganda, 
Burundi 

- Interest and possible 
commitment of EKN in selected 
East-African countries discussed 
(Kenya, Uganda, Burundi). 

- Discuss interest and 
commitment of local 
organizations (seed potato 
entrepreneurs, regulators, 
research). 

- Select the priority Core location 
for the SEPIA project selected 

- Discuss satellite country projects 
and their embedding in on-going 
programs 

- Elaborate and present scoping 
mission results  

- Seek feedback from SEPIA 
programme stakeholders on the 
scoping mission findings 

- Scoping mission 
findings  

- Stakeholder feedback 
on scoping mission 

- Project outlines Kenya, 
Uganda, Burundi 
 
 

- Scoping mission to 
Kenya, Uganda, Burundi 
and Ethiopia (July ’22). 
The Scoping mission 
findings included in this 
report 

- Project concept notes 
submitted for Burundi, 
Uganda and Kenya 

- Scoping mission findings 
to be shared in a 
meeting planned for 9 
December 2022 

- SEPIA pitched for 
inclusion in Great Lakes 
Programme 

C. Additional 
satellite 
country  
partnership 
development   

- Contact partners in DR Congo, 
Ethiopia, Mali, Malawi, Nigeria, 
Rwanda, Tanzania, Zimbabwe 
and  

- Elaborate satellite project 
outlines for promising countries 

- At least 3 additional 
country project outlines 

- Partners contacted in 
the Sahel (ISSD/Sahel 
in Mali, Niger and 
potentially Burkina 
Faso) and Nigeria 
(Horti-Nigeria) 

- No additional project 
proposal outlines 
prepared as there was 
no funding opportunity 
found so far 

D. Proposal 
elaboration 

- Collate input from the scoping 
mission and partner 
consultations into a full proposal 

- Project proposal 
endorsed by project 
partners 

- Full proposal for an 
applied research hub 
has not yet been done, 
as there is no plausible 
funder yet.  

- Concept note developed 
for inclusion in a Great 
Lakes Programme 

E. Funding 
strategy 

- Presentation SEPIA programme 
proposal to interested funders  

- Secured interest and 
commitment of funders 

- Plausible pathway to 
secure funding 
described 

- Several scenarios 
presented in this report 
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Annex 1: Draft concept note SEPIA 
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1 Introduction 

The innovative technology of Hybrid True Potato Seed (HTPS), currently developed by a number of 
Dutch breeding companies, has the potential to significantly contribute to food and nutrition security 
and income growth in Africa. In order for this technology to realize its potential, a multi-stakeholder 
programme “SEPIA” would target potato sector transformation, with the HTPS technology as the 
main driver. SEPIA intervenes by preparing an enabling regulatory environment, building local 
production and distribution capacity, and fast-track variety testing and registration.  

 

SEPIA will have a core programme with a physical training and testing location, hosted in the East-
African highlands. Linked to the core programme satellite country projects are foreseen that catalyse 
potato sector transformation in those countries where potatoes can drive improvement of food 
security and smallholder farmer income. Satellite country projects can be stand-alone projects, or 
be embedded in on-going agricultural sector development projects or programs. 

 

This concept note describes the SEPIA Programme Preparation Phase. It is elaborated to seek for the 
seed-money required to develop the full SEPIA programme in sufficient detail, and to build the 
required long-term commitment and a consortium of public, private, civil society and research 
partners required to realise potato sector transformation.   
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2 Opportunities of the HTPS innovation  

Potato is one the most important staple crops in Sub-Saharan Africa (SSA). Potato production in SSA 
is a major cash income earner for smallholder farmers. However, potato yields of smallholder farmers 
in SSA are lower than potentially feasible. Though smallholder potato yields are increasing, they are 
nowhere nearing the potential production, and as a result smallholder potato farmers make sub-
optimal use of their scarce land, water, nutrients, labor and capital. With the current cultivation 
practices the smallholder potato producers cannot respond to the growing demand for potatoes in 
the market. Further smallholder potato farmer progress is held back by the combination of a 
dysfunctional seed multiplication and distribution and a lack of well-adapted varieties. The current 
cultivation system relies mostly of continuous local recycling of tubers by farmers, which leads to 
degenerated seed quality and augmented presence of seed-born diseases. A small portion of farmers 
do use high quality seed tubers.  

The Netherlands is a frontrunner in the global potato sector. The Dutch seed potato industry is the 
largest exporter in the world, and Netherlands knowledge institutes provide advice on potato sector 
development worldwide. Several potato breeding companies in The Netherlands are working on the 
development and implementation of hybrid potato breeding, which will yield Hybrid True Potato Seed 
varieties (HTPS). This is a highly innovative technology that has four crucial advantages that 
potentially solve the major difficulties of African potato production: (i) seed production has a high 
multiplication rate, (ii) it is easier to handle and distribute seed compared to tubers, (iii) the seeds 
are pathogen free, and (iv) the technology allows for rapid breeding.  

These 4 advantages of HTPS together can solve the difficulties that African farmers face of poor 
access to high quality seed and the limited availability of well adapted cultivars. The successful 
introduction of HTPS has the potential to give the African potato production the major boost it 
requires to reduce the current yield gap. As such, the technology can contribute to achieving the 
SDG’s.  

 

The technical advantages of HTPS are clear and show potential to improve livelihoods of farmers, yet 
the embedding in seeds potato systems in Sub-Saharan Africa is uncharted territory. Seed potato 
systems have been functioning poorly for decades and only slow progress is observed despite 
significant efforts to improve them. Therefore, the HTPS technology should not be introduced in 
isolation with the expectation that it will autonomously become a success, as there is in most SSA 
countries no existing mature seed potato multiplication industry capable of adopting and scaling the 
technology. The success of the HTPS technology in improving the performance of the potato sector 
requires systemic changes, targeted to the specificities of each country. It is therefore proposed to 
use a sector transformation approach. 

 

Not having an established well performing seed potato industry does not have to make successful 
introduction of the HTPS technology harder in SSA than it is in for example Europe. The mobile phone 
and also mobile money solutions have been adopted fast in SSA, as the fixed telephone system and 
the conventional banking system were performing poorly. Similarly, the HTPS technology could be 
adopted much faster in SSA than in Europe, as the urgency of a solution for the poorly performing 
seed potato sector is high, and there is only a limited established economic interest in the status 
quo. Given the right support to catalyze potato sector transformation, SSA could lead the global 
potato sector transformation. 
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3 Contours of the SEPIA programme 

Therefore we propose SEPIA: “Seeds of Expertise for the 
Potato Industry in Africa”. This program intends to catalyze 
a potato sector transformation and make HTPS a 
mainstream technology in potato production systems in 
Africa. Through the HTPS technology, seed potato costs will 
reduce, local quality seed availability improve, frequency of 
seed replacement increase and disease pressure reduce. 
This will allow smallholder potato producers to transit out 
of low-input-low output production into a system in which 
they optimize surplus for the market and their return on 
investment. Increased surplus production will contribute to 
affordability of potatoes for the base of the pyramid 
producer, making it a complementary staple food, in 
addition to maize, cassava, and sorghum, rather than the 
luxury food it currently is.  

 

The project logic and expected impact, outcomes, outcomes and anticipated activities of the SEPIA 
project are summarized in Figure 1. The contours of a country satellite project are sketched in figure 
2.   

 

 
Figure 1: SEPIA Programme logic 

SEPIA versus SEVIA 

The name of the project is a playful 
reference to the SEVIA project, in which 
Rijk-Zwaan and East-West Seed company 
joined forces in a collaboration with 
Wageningen University and Research to 
unlock hybrid vegetable technology for 
East-African vegetable producers and 
consumers. The SEPIA project will take 
inspiration form the SEVIA experience, and 
consider its experiences in the programme 
design and implementation.  
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Figure 2: Satellite project logic 

 

Four different phases are foreseen in the SEPIA program, spanning 20 years, till 2042. It starts 
with a program development phase, subject of this concept note. This is followed by the first 5-
year phase of the program, the pre-competitive phase, in which the HTPS will evolve form a 
promising technology to a proven effective and commercially viable business. This is a Sector 
Transformation and Research & Development phase. This phase will require significant grant 
funding, as the private potato sector actors (Dutch and African) can contribute modest resources 
from the point of view of corporate social responsibility, as well as from an R&D point of view, but 
it cannot yet justify investing the marketing budget of private companies as the HTPS business 
case is not yet proven viable. The second 5-year phase is the early competitive phase, in which 
pre-competitive sector development activities are still required, but simultaneously each company 
starts scaling its own operation, and seeks to be distinctive in the market. In this phase the private 
enterprises are expected to step-up their contribution to the program, as also marketing budget 
use can be justified. The third phase, from 2032 till 2042, is the commercial phase, in which the 
volume of collective program activities reduces significantly as the private companies will prefer to 
operate more autonomously. No more country satellite projects are anticipated in this phase. The 
remaining collective R&D, policy advocacy, learning and exchange, operating around the physical 
site of the core program, can be funded largely by the private sector, making public resources a 
minor part of the resources invested.  
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Table 1. Overview of the proposed phases of SEPIA, needed for HTPS to become mainstream in 
Africa 

Phase Title Timing Explanation 

Seed SEPIA 
Inception 

2022 Study phase to build partnerships, target areas, learn from and align Theory of Change with existing 
projects and programs 

I SEPIA Pre-
competitive 
phase 

2023-2027 Publicly funded phase, with largely in-kind support of the private sector. This phase is characterized by 
pre-competitive collaboration for innovation (knowhow, pre-commercial seed, starting local variety 
selection). 

The focus will be on: 

- Developing the enabling environment for import and exchange of HTPS genetic material and 
HTPS variety registration 

- Training stakeholders on the HTPS revolution 
- Agronomic research on HTPS use under African smallholder conditions 
- Developing the multiplication distribution systems that will work for last-mile distribution to 

African smallholder potato producers.  
The end result of this phase will be: 

- An emerging HTPS multiplication and distribution system in 11 countries 
- Minimum 3 HTPS varieties in the market in 11 countries 
- A 25% market share of HTPS varieties 
- An Africa focused breeding program that can rapidly deliver new varieties with desired traits 

Budget (5 years): 

- Core program Kenya 10 million Euro 
- Country satellite projects 10 million Euro (500k – 2 million, depending on potato sector size) 

Total: 20 million 

- Public contribution: 19 million 
- Private sector co-funding: 1 million 

II SEPIA early 
competitive 
phase 

2027-2032 Publicly funded phase, with largely in-kind support of the private sector. This phase is characterized by 
pre-competitive collaboration for innovation (knowhow, pre-commercial seed, starting local variety 
selection). 

The focus will be on: 

- Scaling the commercial HTPS multiplication and distribution systems for last-mile distribution 
to African smallholder potato producers. 

- Scaling the use of HTPS to the diversity of smallholders by base-of-the pyramid marketing 
techniques 

- Accompany HTPS adoption with good agricultural practices support to optimize smallholder 
production 

- Increase the seed replacement rate by smallholder potato farmers  
- Lobbying and advocacy to address emerging constraints in the 11 countries 

The end result of this phase will be: 

- A 300% increase in seed replacement by smallholder potato producers and an associated 
growth of the seed potato market in the 11 countries 

- A 50% market share of HTPS varieties in the 11 countries 
- A combined portfolio of 30+ HTPS varieties catering for all agro-ecological and economic 

demands in Sub-Sahara Africa 
- Minimum 5 HTPS varieties commercially available in each of the 11 countries 

Budget (5 years): 

- Core program Kenya 10 million Euro 
- Country satellite projects 10 million Euro (500k – 2 million, depending on potato sector size) 

Total: 20 million 

- Public contribution: 10 million 
Private sector co-funding: 10 million 

III SEPIA 
commercial 
phase 

2032-2042 In SEPIA phase 3 the scale of the collaborative activities will be scaled down significantly. The majority of 
the commercial activities are continued by private industries without additional public support. The SEPIA 
program will evolve into the African private potato sector collaboration platform with Dutch, 
international and African actors as members. Activities will be aimed at solving HTPS technical but also 
economic and logistic constraints.  

The focus will be on: 

- Facilitation of the commercial activities of competing Dutch and African private potato 
enterprises 

- Promoting collaboration between Dutch, international and African potato entrepreneurs  
- Lobbying and advocacy to address emerging constraints in the 11 countries 
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The end result of this phase will be: 

- A 200% increase in seed replacement by smallholder potato producers and an associated 
growth of the seed potato market in the 11 countries 

- An 80% market share of HTPS varieties in the 11 countries 
- A combined portfolio of 50+ HTPS varieties catering for all agro-ecological and economic 

demands in Sub-Sahara Africa 
- Minimum 10 HTPS varieties commercially available in each of the 11 countries, from at least 3 

competing companies 
Budget (10 years): 

- Core program Kenya 5 million Euro (over 10 years) 
Total: 5 million 

- Public contribution: 2.5 million 
Private sector co-funding: 2.5 million 
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Annex 2: Resource persons 

Resource persons Uganda 
 Name Organisation 
1 George Kimoone IFDC 

2 Norah Nabachwa MAAIF 

3 Prossy Namugga NARO Kachwekano Zardi 

4 Bosco Chemayek NARO Buginyanya Zardi 

5 John Senkayi ISSD Uganda 

6 Julie Apopo IFDC 

7 Joseph Ariko IFDC 

8 Pieter Wauters CIP 

9 Moses Kiptala MIFA 

10 Komayombi Bulegeya UPP 

11 Bastiaan Huesken IFDC 

12 Josephat Byaruhanga EKN 

 
Resource persons Kenya 
 Name Organisation 
1 Josephat Mutinda Musau IFDC - PCB 

2 Moses W Nyongesa KALRO 

3 Wachira Kaguongo NPCK 

4 Patrick Boro 2Scale 

5 Judith Chabari IFDC 

6 Erik Appeldooren IPM Potato Group Ltd 

7 Austin Ochieng Syngenta Foundation 

8 Susan Otieno KALRO (breeder) 

9 Miriam Mbiyu KALRO (crop prot.) 

10 Judith Oyoo KALRO (agr. + busin.) 

 
Resource persons Burundi 
 Name Organisation 
1 Désiré Niragira IFDC 

2 Ernest Ndihokubwayo MAAIF 

3 Gilbert Buhanza NARO Kachwekano Zardi 

4 Micheline Inamahoro NARO Buginyanya Zardi 

5 Willy Irakoze ISSD Uganda 

6 Richard Hatungionawa IFDC 

7 Ernest Vyizigiro IFDC 

mailto:miriam.mbiyu@kalro.org
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8 Console Barikore CIP 

9 Gaspard Hakizihana MIFA 

10 Steeghs Jeroen UPP 

11 Nibbering Jan Willem IFDC 

12 Nyonzima Eddy EKN 

13 Mister Albert Seed tuber producer 

14 Ntadambanya Cassien  president seed producer 
cooperative 

15 Simbashizubwoba 
Cyriaque (Simba) IFDC 

 
Resource persons Ethiopia 
 Name Organisation 
1 Mohammed Hassana ENSP 

2 Chris Wijnterp Senselet 

3 Flo Dirk ENSP 

4 Joep van de Broek ENSP 

5 Auke xx ENSP 

6 Taye Tadesse Mindaye  EIAR 

7 Mister Medemdemiyaw EIAR ? 

8 Mister Fisseha regulation ? 

9 Mister Wondale regulation ? 

10 Amir Aniesh Senselet 

11 Issaias xx Et Vegfru 

12 Mister Beyene Floraveg 

13 Wouter xx plant raiser 

14 Jan van Haar SolaGrow / HZPC 
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1 Executive summary 

Potato is the most important cash crop for smallholder farmers in the Ugandan 
highlands areas, and offers an excellent opportunity to improve their income and 
contribute to national food security. However, the productivity remains stagnantly 
low, largely because of the use of poor quality seed of ill-adapted varieties, in 
combination with sub-optimal crop husbandry. 
 
This concept note describes how to accelerate access by smallholders to Hybrid 
True Potato Seed (HTPS), to sustainably increase productivity. HTPS varieties have 
four crucial advantages: (i) seed production has a 500 times higher multiplication 
rate, (ii) it is 100,000 times lighter and easier to handle and distribute compared 
to tubers, (iii) the true seeds are pathogen free, and (iv) the technology allows for 
rapid breeding. These 4 advantages of HTPS together can solve the systemic 
constraints that keep Uganda from benefitting from the full food security and 
commercial potential of the crop.  
 
The objective of the project is to improve potato productivity and income by the 
diversity of smallholder producers, female and male, in Uganda. The ultimate 
project indicators of success will be focused on last-mile technology penetration 
and impact on smallholder producer livelihoods. 
 
The expected results and underlying outcomes are: 
 
Result 1: An enabling environment for HTPS breeding and commercialization 
• Import regulation of HTPS clear and pragmatic for both research and 

commercial purposes 
• Certification of HTPS based seedlings and seed tubers clear and pragmatic 
• HTPS variety registration regulation clear and regionally harmonized 
• HTPS technology understood and accepted by potato researchers, regulators 

and decision makers 
Result 2: HTPS Seed Chain Development 
• HTPS -based seed production technology adapted to Ugandan situation 
• HTPS-based seed business arrangements tested and established 
• First HTPS-based seedlings and seed tubers available to smallholder producers 

in Uganda 
Result 3: Registration of HTPS varieties adapted to Uganda smallholder 
demands  
• HTPS variety testing and registration system routine practice for stakeholders 
• HTPS varieties adapted to Uganda demands registered 
Result 4: Adoption of HTPS and good agricultural practices 
• Smallholder potato producers adopted HTPS varieties 
• Smallholder potato producers apply GAPs relevant for their situation 
Result 5: Knowledge documentation, sharing and learning 
• Ugandan HTPS expert trained 
• Experiences of HTPS integration in Uganda documented and communicated 

nationally and internationally 
• Ugandan potato experts exposed to African and European HTPS experiences   
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2 Introduction 

Potato is an important crop in Uganda, both for food nutrition as well as for the 
economic position of Uganda small farm holders. Still, the yields are low due to 
restricted availability of high quality seed tubers and sub-optimal crop husbandry. 
In the last decades international organisations and national institutions have tried 
to improve this situation. However, the results are not showing the desired break-
through required to bridge the yield gap of smallholder African producers.  
  
Recently, a promising technology has been developed in the field of potato 
breeding. The Dutch company Solynta has developed the hybrid breeding 
technology (designated hybrid true potato seed, HTPS) in potato. In 2009, Proof of 
Principle was reached and the first experimental hybrids were tested in Africa 
already in 2016. Since then much progress has been made in the development of 
high yielding hybrid cultivars with good consumer quality, resistances to major 
pathogens, high yields and adaptation to the farmers’ needs. These products are 
being trialled now in Europe and are soon ready for trialling in Uganda.  
 
The hybrid cultivars are produced as true seeds which has great advantages for 
logistic purposes and are devoid of any pathogen. The multiplication rate is 
millions per season, rendering the vegetative propagation of seed tubers with a 
multiplication factor of only ten per season, redundant. HTPS has great promises 
for the potato sector in Uganda, and can be the catalyst of potato sector change, 
and the bridging of the yield gap.  
 
This document describes the process and required activities to integrate HTPS in 
the Uganda potato sector regulation and seed value chain, and accelerate access 
by smallholder producers to the technology. The aim is to have at least one high 
quality HTPS in the hands of smallholder producers market in Uganda in 2027 and 
paving the way for routine registration and marketing of further improved HTPS 
varieties which will become available. 
 
The description of the HTPS activities is meant as a tool to consider integration of 
these activities in a larger potato sector development project, it is not meant to 
present a full-fledged stand-alone project.   
.  
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3 Principles public-private collaboration 

The proposed activities are based on public-private collaboration. Solynta is a 
private enterprise, which has ambition to accelerate access to its new technology 
to smallholder producers in Sub-Sahara Africa. It is however aware that it cannot 
realise this on its own the systemic change in potato systems required to make the 
technology successful.  
 
The innovative nature of the technology makes joint learning, pre-competitive 
piloting and stakeholder collaboration necessary. The experiences of the process 
are public and will be published and communicated in open access channels and 
fora, for the benefit of the national, regional and international public and private 
sector.  
 
At this point Solynta is the front-runner in the HTPS technology, engaging in 
piloting the technology in African potato systems. However, other private 
enterprises are investing in the HTPS technology. They will benefit from the 
pioneering experience gained in this project. The project will be continuously 
open for partnership with additional international private companies ready to join, 
share and learn from the initiative.  
     
Of particular importance is the principle of equal collaboration with Ugandan 
public regulators, public research and private entrepreneurs. The success of the 
HTPS technology integration in the Uganda potato sector depends on joint 
piloting, learning and adaptation between sector stakeholders.  

The final objective of the project is to improve the potato productivity and income 
by the diversity of smallholder producers, female and male, in Uganda. The 
ultimate project indicators of success will be focused on last-mile technology 
penetration and impact on smallholder producer livelihoods.  
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4 Potato sector in Uganda 

Potato is the most important cash crop for farmers in the Ugandan highlands 
areas (1500 meters above sea level and higher). The IFDC Reach project identified 
that 100% of households in sample districts in the Eastern (Kween) and South-
Western (Rubanda, Kisoro) grow potato and more than 85% of respondents 
considered potato their most important crop, of which they are selling more than 
90% to the market (IFDC-REACH project baseline, 2017). Average size of potato 
production per household per year is 0.6 acres1. 
 
Figure 1 shows FAO data on area and productivity of potato in Uganda2.  The yield 
data estimated by FAO are consistently very low. Potato sector stakeholders 
estimate yields higher, but still far below the production potential, at 8-10 tonnes 
per hectare.   
 

 
Figure 1. Potato area (ha) cultivated and average yield (t/ha) in Uganda 

Figure 2 shows a map with the main potato growing districts, showing a 
concentration of production in South-West, with a secondary production area in 
the East of the country, and limited production in other parts of the country. 
Most potato farmers in the potato production areas are able to produce a rainfed 
potato crop twice, twice, following the bimodal pattern of rainfall in Uganda. In the 
Southern most parts of the country an off-season crop is produced by using 
residual moisture in valley bottoms.  
 
The marketing of potatoes is not formally structured, but relies on spot markets 
and competing traders and middlemen. The marketing system does succeed in 
offering all smallholder potato producers access to the market. What the 
marketing system is less able to cater for is diversified demands from the market.  
 
While the consistently large yield-gap can be considered in negative light, one 
could also see it differently. The fact that 1) the market for smallholder potatoes 
functions, and 2) virtually all smallholders in the Ugandan highlands produce and 

 
1  Computed from IFPRI’s socio-economic survey data; Mbowa S. & Mwesigye F., Investment Opportunities 

and Challenges in the Irish Potato Value Chain in Uganda, PASIC & EPRC, 2016.  
2 FAOSTAT (2019). Data. Retrieved 15 March 2019 from http://www.fao.org/faostat/en/#data/QC  

http://www.fao.org/faostat/en/#data/QC
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consider potatoes their most important cash crop and 3) the potential for 
productivity increase is tremendous, offers a unique rural development option, 
and potential for income and food security impact.  
 
A major cause of low productivity of potatoes in Uganda is the limited use of high 
quality seed potatoes, resulting from poor availability in combination with sub-
optimal knowledge of farmers on seed degeneration, leading to poor bacterial wilt 
and virus disease control. This is exacerbated by additional agronomic practices 
by farmers. 
 

 
 
Figure 2. Potato growing districts in Uganda3  

 
3 Rappold, A & Gildemacher, P.,(2019). Potato Sector Development in Uganda; recommendations for policy 

and action. KIT Royal Tropical Institute, 54 pp. 
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5 Promise of HTPS technology 

Decades of efforts to improve access to and use by smallholder potato farmers in 
Uganda have not substantially changed the situation. What is required is a 
radically different approach. This radically different approach can be offered 
through the Hybrid True Potato Seed (HTPS) technology.  
 
The HTPS technology can overcome the poor access to quality seed as it radically 
simplifies the seed potato chain: 

1 It is 100,000 times lighter than seed tubers 
2 It does not spoil as long as it is kept dry 
3 It has no dormancy and germinates when made moist 
4 The multiplication rate is 500 times faster than tubers, making the 

multiple generations of multiplications superfluous 
5 It is void of seed borne diseases (except for few rare viruses), which will 

help to strongly reduce the impact of viruses and bacterial wilt 
 
Using HTPS varieties, decentralised seed producers can easily be supplied, who 
specialise in transforming the true seed into seedlings and seed tubers which 
smallholders can procure locally against much reduced costs compared to the 
current scarce and thus hard to procure certified seed potato tubers. 
 
A second perpetual difficulty holding back African smallholder potato production 
is the absent genetic gain over the last 50 years. New varieties get released at best 
once or twice in a decade. Offering additional options, but hardly even a 
significant yield gain. The shift from a conventional (tetraploid) crop improvement 
system to a hybrid (diploid) breeding system can: 

1 Reduce the length of variety development process from 20-40 years to 2-5 
years 

2 Make crop improvement targeted for specific traits 
3 Allow for step-wise improvement of varieties, adding desired traits, while 

maintaining the characteristics of a popular adopted variety 
 

The Hybrid True Potato Seed technology can be the vehicle to assist Sub-Saharan 
Africa to overcome the perpetual yield-gap that has plagued the potato sector for 
decades. Provided it is accompanied by ware potato support to adopt good 
agricultural practices, an unprecedented productivity leap is possible, with 
national scale impact on food security and a major economic boost in potato 
production zones. Potato price elasticity is high in the Ugandan market, a 
reduction in price resulting from increased production efficiency will stimulate 
increased consumption, allowing for the absorption of larger volumes, without a 
collapse of the market.   
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6 Theory of Change and results framework 

The main problem observed in the Ugandan potato sector is persistent low 
productivity. At the same time the incentives for productivity increase are there, in 
the form of a growing market, remunerative farm-gate prices and a functioning 
market. The main causes for the low productivity are the combination of the use 
of poor quality seed tubers, sub-optimal crop husbandry and lack of control of 
potato diseases (late blight, bacterial wilt, viruses and others), together with 
reduced reliability of rainfall. All these are risk increasing factors for potato 
producers. The current potato varieties available and in use in Uganda are not 
adapted enough to the smallholder farmer conditions to mitigate the production 
risks.  
 
The problem can be overcome by smallholder potato production transformation, 
based on the innovative Hybrid True Potato Seed technology. The HTPS breeding 
system can relatively rapidly provide potato varieties which are adapted to Uganda 
smallholder farmer needs. The introduction of a true seed multiplication step in 
the seed system can reduce costs and improve quality and local availability of 
quality seed for smallholders. Solynta has demonstrated proof of this concept by 
including two late blight resistance genes in just 2 years in an existing variety, 
using conventional, non-GMO, hybrid breeding techniques. The current pipeline of 
Solynta harbours numerous parental lines with multiple resistance genes to potato 
late blight. Potato late blight is the worldwide most damaging potato disease, also 
forcing farmer Ugandan to spray continuously, and resulting in significant crop 
losses. HTPS varieties will offer lower crop loss risks and reduced health hazards 
for smallholders.  
 
The vision of success and impact is increased productivity and income, and 
reduced risks for smallholder potato farmers in Uganda. The integration of HTPS 
in the Uganda will mean a sustainable and systemic change, offering affordable 
access to potato varieties rapidly adapting to biotic and abiotic stress and market 
demands.     
 
Successful integration of HTPS needs an enabling environment accommodating 
import, variety registration and certification of HTPS in Uganda. This can be 
achieved through collaboration with regulators, and a training on HTPS for 
regulators, researchers and other potato sector decision makers. The first adapted 
HTPS varieties can be registered, multiplied and promoted to provide smallholder 
rapid access to the HTPS technology, while testing the adapted regulation for its 
functionality. 
 
HTPS needs to be integrated in the for-profit potato seed multiplication and 
distribution system. This necessitates national researchers and seed producers at 
different levels piloting with the technology, and the development of a division of 
labour between seed chain actors, and support in development of last-mile seed 
distribution channels.  
 
To benefit from good seed, smallholder producers need to be assisted in 
improving their crop husbandry practices. A large knowledge gap remains 
regarding optimal potato crop husbandry options, soil fertility management and 
potato disease management among the majority of Ugandan smallholder potato 
producers, resulting in an unnecessarily large yield gap, and low yields and sub-
optimal profit margins.   
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Adaptation and adoption of innovative technology will require piloting, learning, 
documentation and communication of experiences, with peers in Uganda and 
internationally.   
 
 

 
Figure 3: Theory of Change 
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7 State of the art HTPS 

Hybrid true potato seed (HTPS) is de product of potato hybrid breeding. The two 
main characters of HTPS, that are different from the traditional potato system are 
the accelerated breeding and true seeds (True Potato Seed, TPS) as starting 
material for the cultivation of HTPS (Stockstad, 2019). This technology has been 
developed by the Dutch company Solynta, whereby the principle was shown in 
2009 (Lindhout et al., 2011). The first experimental HTPS cultivars were grown in 
the fields in Africa in 2016 (Fig 1; De Vries et al., 2016). The results were 
encouraging as these hybrids already yielded up to 30 ton/ha, three to five times 
the local average. Still, these hybrids were not commercialized as they did not 
meet all criteria for market introduction of a new cultivar. Since then Solynta has 
intensified the breeding programme and agronomy trials to adjust the potato 
cropping systems to HTPS.  

 
 Figure 4: Examples of HTPS in Africa  

A typical aspect of hybrid breeding is the rapid introduction of traits by using 
marker assisted breeding, As an example, Solynta converted a susceptible hybrid 
into a resistant hybrid carrying two genes for resistance to late blight in only two 
years, while the genetic constitution of the hybrid variety was maintained, 
compared to traditional breeding, whereby this process takes dozens of years and 
the genetic composition is lost (Su et al., 2020). This is typical for HTPS whereby 
new traits can be stacked in a couple of years. This is nowadays routinely done for 
resistances and research programmes are going on for other traits like cropping 
resilience and tuber quality. The extended agronomy studies has resulted in a 
portfolio of recipes for the farmers producing seed or ware tubers (Stockum et al., 
2020; Van Dijk et al., 2021) and the genetic and breeding research gives more 
insight in the principles and practical consequences of the hybrid breeding 
process (Adams et al., 2021; Eggers et al., 2021) and consequences for society 
(Beumer & Edelenbosch, 2019).  
 
HTPS is a paradigm shift in potato, with requires adaptations at several aspects in 
the potato chain. HTPS has great potentials but also great challenges for the 
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implementation. Therefore, the research at Solynta is often executed in 
cooperation with other potato companies and with public research centers and the 
results are published and also made available at 
https://www.solynta.com/publications/.   
 

https://www.solynta.com/publications/
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8 Results 

8.1 Result 1: An enabling environment for HTPS breeding and commercialization 
 
The first result is an enabling environment for HTPS breeding and 
commercialisation. Introduction and commercialization of HTPS does not only 
depend upon training, demonstration and marketing. Regulation, certification, 
building and maintaining a relevant network of stakeholders, active in the potato 
value chain are of equal importance. To assure the HTPS technology is accepted 
and objectively valued in the Uganda potato sector, it is essential to inform potato 
stakeholders, such as regulators, research and other decision makers, well. 
Important is that misunderstanding, for example that HTPS is GMO, is avoided as 
this will hamper registration and certification processes. To assure this they will 
be trained on the technology. 
 
Most regulation is already in place, but some regulatory aspects may require 
precision. True potato seed import phytosanitary risks are low and are comparable 
to hybrid vegetable seed, such as tomato seed, rather than potato tubers. To 
assure seed import regulation is based on evidence, a desk study on the 
challenges and opportunities of HTPS from the perspective of regulation and 
certification. This study will encompass phytosanitary, seed treatment, 
performance, societal, commercial and economical aspects of HTPS in the context 
of potato production in Uganda. Regulators will be invited to participate in order 
to facilitate the development of regulation for HTPS variety registration and seed 
certification in Uganda. In addition actual contamination analysis of imported true 
seed is proposed.  
 
For variety registration some precision may be required regarding benchmarks for 
comparison. For seed certification it is needed to elaborate how seedlings are 
handled. Seed laws are harmonised across East African and COMESA countries, 
and adaptation of regulation to accommodate HTPS is best done in East African 
context.  
 
The expected outcomes leading to Result 1 are:  

• Import regulation of HTPS clear and pragmatic for both research and commercial 

purposes 

• Certification of HTPS based seedlings and seed tubers clear and pragmatic 

• HTPS variety registration regulation clear and regionally harmonised 

• HTPS technology understood and accepted by potato researchers, regulators and 

decision makers 
 
To realize the outcomes under Result 1, the following activities are proposed:  

1.1. Desktop study of phytosanitary risks of HTPS import 

1.2. Analysis of pathogens traceable in HTPS 

1.3. Decide required seed treatment with regulatory authorities 

1.4. Develop and adopt generic seed import regulation for HTPS 

1.5. Assess seed potato certification protocol with MAAIF and amend to accommodate 

HTPS seedling and seed tuber certification 

1.6. Assess variety registration protocol with MAAIF and amend to accommodate HTPS 

varieties 

1.7. Training on HTPS of potato researchers, regulators and decision makers 

8.2 Result 2: HTPS Seed chain development 
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As HTPS is a new technology, applied research, in collaboration with local 
researchers and seed producers is needed. Among others, the following topics to 
investigate are anticipated: 

- Optimizing HTPS seedling production, transplanting technology and early 
full-field crop care. Scale of production of seedlings and seed - and ware 
tubers. 

- Seed chain actor capacities to handle different starter materials (true 
seeds, transplants, tubers)  

- Optimizing the division of labor between local seed chain actors per 
region, based on economic modelling 

 
To assure that Ugandan smallholder farmers gain better access to quality seed, an 
HTPS for-profit seed chain will be build that assures country-wide coverage and 
last mile marketing. The working assumption will be that smallholder ware potato 
producers will continue to prefer using seed tubers. These seed tubers will have to 
be produced and marketed locally to be cost-effective and easily accessible.  
 
The first step will be the scouting for a diversity of aspirant HTPS-based seed 
producers. These selected aspirant seed producers will be selected with partners 
such as the UPP, ISSD Plus, UNNSSPA, MIFA and MAAIF. The aspirant seed 
producers will receive training on HTPS-based seed production and pilot the 
technology at their farms. Based on the experiences of the piloting seed 
producers, economic analyses will be conducted, weaknesses in the chain will be 
assessed, and the inclusivity and penetration of different production and 
marketing options will be assessed. 
 
Based on these pilot experiences, the project will facilitate the development of 
Business-2-business agreements for the production and marketing of HTP seed, 
HTP seedlings and seed tubers, with the objective of inclusive last-mile reach of 
the technology.   
 
The expected outcomes leading to Result 2 are:  
• HTPS -based seed production technology adapted to Ugandan situation 

• HTPS-based seed business arrangements tested and established 

• First HTPS-based seedlings and seed tubers available to smallholder producers in 

Uganda 

 

To realize the outcomes under Result 2, the following activities are proposed:  
2.1 Selection of diverse aspirant HTPS-based seed producers 

2.2 Farmer participatory research on HTPS-based seed production 

2.3 Piloting, economic analysis and stress test of logistical and business arrangements 

between seed potato chain actors 

2.4 Training seed producers on seedling production, transplanting and seed tuber 

production 

2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing 

 

8.3 Result 3: Registration of HTPS varieties adapted to Uganda smallholder 
demands  

 
At the start of this project, best-bet experimental hybrid cultivars are made 
available by Solynta. These hybrids are used to get familiar with the HTPS system 
and to test the optimal conditions for the implementation of HTPS by the local 
farmers and are considered as reference hybrid varieties. These hybrids are tested 
in performance trials at the two sites (ZARDI) of the National Agricultural Research 
Organisation in Uganda, (NARO), at Kachwekano and Buginyanya. During all 
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processes of the crop growth from seed via seedling to plant and crop growth 
until the harvest, relevant stakeholders, like farmers, extension experts, trainers 
and public officials are invited to monitor the development of the crop. This is 
relevant to get familiar with the HTPS system and to set criteria for variety 
selection and registration. This intensive interaction with stakeholders will be a 
constant factor, whereby these ZARDI sites play an important role in interaction, 
communication and dissemination. 
 
In the second or third year, new experimental hybrids with resistance genes to late 
blight are also included in these performance trials. As these hybrids are resistant 
to late blight, also the crop protection measures will be adjusted resulting in a 
reduction of the usage of crop protection agents. Some best performing hybrids 
may already be selected for the registration process as a first step to 
commercialization. As two trials are done each year, the knowledge of the 
reference and new HTPS varieties are rapidly accumulating and decisions on 
passing new varieties to the registration process can be made quickly if the added 
value of these new varieties is clear. 
 
This process of introducing and monitoring existing and new varieties is repeated 
each year. In this way a system becomes in place, whereby the knowledge on 
growing HTS varieties is accumulating, not only for the farmers’ purposes, but 
also for other stakeholders in the value chain like consumers and processors. 
These stakeholders provide feedback about the new varieties, that is channeled to 
the breeding programme for Solynta, whereby special emphasis on the product 
profile of varieties for various potato chains in Uganda. The Solynta breeders will 
take this into account and pay special attention to improvement of traits that are 
relevant for the potato value chains in Uganda. This iterative process of 
evaluations of existing and new varieties, defining and adjusting desired product 
profiles will become a constant factor and contribute to the robustness of the 
system and gradually result in better adapted potato hybrid varieties for the 
potato sector in Uganda.  
 
The expected outcomes leading to Result 3 are:  
• HTPS variety testing and registration system routine practice for stakeholders 

• HTPS varieties adapted to Uganda demands registered 

 

To realize the outcomes under Result 3, the following activities are proposed:  
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by 

seed chain actors 

3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits 

 

8.4 Adoption of HTPS and Good Agricultural Practices 
 
To realize the potential of high quality seed, only improving availability, reducing 
costs and increasing quality of this seed does not suffice. Smallholder potato 
producers are in vast majority not educated in potato production. They use sub-
optimal production practices, copied and adapted from family, neighbors, and 
improved through experiential learning. To realize the objective of doubling 
productivity, crop husbandry practices require improvement. The best method to 
realize a change of practices by smallholder producers is to expose smallholder 
producers to alternative options compared to their current practices.  
 
This is best done through engaging farmers in a season-long farmer field and 
business school, in which they get the opportunity to test a try alternative ways to 
grow potatoes. This goes further than just a demonstration, as farmers are 



 

 
16 Potato Sector Transformation in Uganda through HTPS version 1 

 

engaged in joint learning and analysis around a learning plot. This is an intensive, 
but effective method of adult education and ensures that topics and practices are 
weighed, internalized, and adopted, if deemed useful for the own situation. It also 
stimulates peer-to-peer discussion and analysis, which enriches the learning 
experience, and assures participants get exposed to the curriculum in 5 different 
manners: 
1 Explanation by the facilitator 
2 Explanation in visually rich support materials (photo-strips, info-graphics, 

video clips,  
3 Testing and observing in the learning plot 
4 Individual testing in the own field 
5 Exchange on observations and experiences with peers 
 
For effective large-scale implementation of FFBS a diversity of partners will be 
engaged. In each potato production area, all organisations with a farmer training 
mandate will be invited to participate, and delegate field facilitators. These field 
facilitators will be trained on the implementation of a fixed FFBS curriculum with a 
farmer group, through a full potato season. The following principles will apply: 
• The facilitators need to commit to train 2 new farmer groups every season, for 

at least 6 seasons.  
• The host organizations of the facilitators need to contribute in-kind through 

availing the time of their staff 
• The project will assure field travel costs and a modest field allowance, based 

on the number of contact days with each farmer group, which is prescribed in 
the curriculum 

• The project will assure the modest materials required for the learning plot 
• The farmer groups will provide the land for the learning plot 
• An HTPS-based seed tuber producer will be linked to the group, demonstrate 

its seed potatoes in the learning plot and support the learning plot 
establishment, with the objective to build a market linkage 
 

As many groups require to be trained, budget consciousness is essential. An 
estimate of the cost per FFBS is 600 Euro, including field supervision. 
To realize scale and cost effectiveness per farmer trained, it is important to assure 
average farmer group size is not lower than 20 individuals, resulting in a targeted 
cost for the project of 30 Euro per farmer 
 
The expected outcomes leading to Result 4 are:  
• Smallholder potato producers adopted HTPS varieties 

• Smallholder potato producers apply GAPs relevant for their situation 

 

To realize the outcomes under Result 4, the following activities are proposed:  
4.1 Adaptation FFBS curriculum to integrate HTPS 

4.2 Identification and training of  FFBS facilitators 

4.3 FFBS training for XXXX ware potato producers 

 

8.5 Result 5: Knowledge documentation, sharing and learning 
 
HTPS is a novel technology, and will trigger the innovation of potato sector 
practices in many aspects. A central applied research and learning hub is foreseen 
in an East African country. Key staff of the Uganda satellite will receive exposure 
and training at this hub. The hub staff will provide backstopping to the Ugandan 
actors, as a more regional embedded alternative for international support uniquely 
being provided from the Netherlands.  
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The integration of HTPS in African potato sectors will generate a wealth of regional 
and country specific knowledge on many aspects of HTPS, such as plant raising, 
seed tuber production and crop management. In order to secure that this 
knowledge will be made available, assessed and integrated at national and 
regional level, interaction with other satellite projects will be encouraged, 
promoted and facilitated. In this the envisaged regional HTPS knowledge hub be 
instrumental to coordinate central documentation in assessable formats for 
storage and retrieval.  
 
A deliberate documentation of the experiences of the Ugandan potato sector 
actors with HTPS will be documented through a write-shop.  
 
The expected outcomes leading to Result 5 are:  
• Ugandan HTPS expert trained  

• Experiences of HTPS integration in Uganda documented and communicated nationally 

and internationally  

• Ugandan potato experts exposed to African and European HTPS experiences 

 

To realize the outcomes under Result 5, the following activities are proposed:  
5.1 Training of Uganda potato researchers at central HTPS learning hub 

5.2 Write-shop to document Uganda  HTPS experiences 

5.3 (Scientific) publishing of Uganda HTPS experiences 

5.4 Sharing Uganda HTPS experiences in international (African) fora 
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9 Resource needs 

The most important investment is in manpower to facilitate the applied research 
and system transformation activities. The envisioned staff requirements are listed 
in Table 1. For all the mentioned expertise, it can be considered how 
responsibilities can be combined, for efficiency purposes, with other requirements 
for expertise in the project where a satellite would be embedded. In particular the 
less HTPS focussed positions as data analyst, agricultural extension expert and 
local facilitator may already be foreseen or can be combined with other tasks.  
 

Table 1: Expertise requirements for an HTPS satellite project, embedded in a 
larger potato sector development effort 

Title Description Remarks 
HTPS component coordinator Potato seed and ware chain 

expertise; 
National staff 

Based at Kachwekano-ZARDI 
Sector overview and understanding 
required; 
Will require training and support from KIT 
and Solynta 

HTPS, seedling and seed 
production expert 

Technical expert on different 
seed potato production 
technologies; 
National staff 

Based at Kachwekano ZARDI 
Will be supported with training and 
backstopping from Solynta or other private 
entrepreneur on production technologies 

Data analysist Assure data consistency in 
research and evaluations 

Based at Kachwekano ZARDI, could be a 
partial position, integrated in M&E 
expertise 

Agricultural extension – 
farmer training expert 

Coordinate the ware potato 
farmer training through FFBS 

Ability to coordinate with a variety of 
organisations with farmer training 
mandate; 
Can be a staff already foreseen in project 

Local extension and HTPS 
business development 
facilitator 

Local coordinator of activities Can assured through a regional staff 
already foreseen in the project 

International HTPS and seed 
potato sector development 
expertise 

Technical backstopping to 
research and development 
efforts 

If a regional East-African HTPS applied 
research and knowledge hub becomes a 
reality, much can be provided from there, 
rather than from the Netherlands   

 

Table 2 provides a rough budget estimate for each proposed result area. 
Considering that ware potato farmer training through Farmer Field and Business 
Schools is just partly touching on HTPS, the table provides the estimated costs 
with and without the estimated costs for result 4.  

 

Table 2: Budget estimate (Euro), including and excluding implementation of 
Farmer Field and Business Schools (FFBS) 

Activity costStaff cost
Technical 
assistance

Result 1: An enabling environment for HTPS breeding and commercialization 20,000 25,000 25,000
Result 2: HTPS Seed Chain Development 150,000 75,000 75,000
Result 3: Registration of HTPS varieties adapted to Uganda smallholder demand  150,000 75,000 120,000
Result 4: Adoption of HTPS and good agricultural practices 750,000 200,000 50,000
Result 5: Knowledge documentation, sharing and learning 40,000 10,000 80,000
Total 1,110,000 385,000 350,000
Grand total 1,845,000
Grand total - HTPS components only 845,000  
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9.1 Partners 
 
Lead organization: IFDC Uganda 
 
Contracted partners:  
• NARO Kachwekano  ZARDI, applied research, variety testing 
• NARO Buginyanya ZARDI, applied research, variety testing 
• KIT Royal Tropical Institute 
• Solynta 
 
Associated stakeholders: 
• UPP and its East African counterparts 
• MAAIF variety registration and seed certification office 
• Field level extension service providers (public, private, NGO, Farmer 

organizations)  
• Netherlands Food Partnership / SeedNL  
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Annex 3: Project result framework 

Result 1: An enabling environment for HTPS breeding and commercialization
Outcomes
Import regulation of HTPS clear and pragmatic for both research and commercial purposes
Certification of HTPS based seedlings and seed tubers clear and pragmatic
HTPS variety registration regulation clear and regionally harmonised
HTPS technology understood and accepted by potato researchers, regulators and decision makers

Activities
1.1 Desktop study of phytosanitary risks of HTPS import
1.2 Analysis of pathogens traceable in HTPS
1.3 Decide required seed treatment with regulatory autorities
1.4 Develop and adopt generic seed import regulation for HTPS
1.5 Assess seed potato certification protocol with MAAIF and amend to accommodate HTPS seedling and seed tuber certification
1.6 Assess variety registration protocol with MAAIF and amend to accommodate HTPS varieties
1.7 Training on HTPS of potato researchers, regulators and decision makers

Result 2: HTPS Seed Chain Development
Outcomes
HTPS -based seed production technology adapted to Ugandan situation
HTPS-based seed business arrangements tested and established
First HTPS-based seedlings and seed tubers available to smallholder producers in Uganda

Activities
2.1 Selection of diverse aspirant HTPS-based seed producers
2.2 Farmer participatory research on HTPS-based seed production
2.3 Piloting, economic analysis and stress test of logistical and business arrangements between seed potato chain actors
2.4 Training seed producers on seedling production, transplanting and seed tuber production
2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing

Result 3: Registration of HTPS varieties adapted to Uganda smallholder demands 
Outcomes
HTPS variety testing and registration system routine practice for stakeholders
HTPS varieties adapted to Uganda demands registered

Activities
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by seed chain actors
3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits

Result 4: Adoption of HTPS and good agricultural practices
Outcomes
Smallholder potato producers adopted HTPS varieties
Smallholder potato producers apply GAPs rellevant for their situation

Activities
4.1 Adpatation FFBS curriculum to integrate HTPS
4.2 Identification and training of  FFBS facilitators
4.3 FFBS training for 36,000 ware potato producers

Result 5: Knowledge documentation, sharing and learning
Outcomes
Ugandan HTPS expert trained
Experiences of HTPS integration in Uganda documented and communicated nationally and internationally
Ugandan potato experts exposed to African and European HTPS experiences

Activities
5.1 Training of Uganda poato researchers at central HTPS learning hub
5.2 Writeshop to document Uganda  HTPS experiences
5.3 (Scientific) publishing of Uganda HTPS experiences
5.4 Sharing Uganda HTPS experiences in international (African) fora  
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1 Executive summary 

Potato is the most important cash crop for smallholder farmers in the Burundian 
highlands areas, and offers an excellent opportunity to improve their income and 
contribute to national food security. However, the productivity remains stagnantly 
low, largely because of the use of poor quality seed of ill-adapted varieties, in 
combination with sub-optimal crop husbandry. 
 
This concept note describes how to accelerate access by smallholders to Hybrid 
True Potato Seed (HTPS), to sustainably increase productivity. HTPS varieties have 
four crucial advantages: (i) seed production has a 500 times higher multiplication 
rate, (ii) it is 100,000 times lighter and easier to handle and distribute compared 
to tubers, (iii) the true seeds are pathogen free, and (iv) the technology allows for 
rapid breeding. These 4 advantages of HTPS together can solve the systemic 
constraints that keep Burundi from benefitting from the full food security and 
commercial potential of the crop.  
 
The objective of the project is to improve potato productivity and income by the 
diversity of smallholder producers, female and male, in Burundi. The ultimate 
project indicators of success will be focused on last-mile technology penetration 
and impact on smallholder producer livelihoods. 
 
The expected results and underlying outcomes are: 
 
Result 1: An enabling environment for HTPS breeding and commercialization 
• Import regulation of HTPS clear and pragmatic for both research and 

commercial purposes 
• Certification of HTPS based seedlings and seed tubers clear and pragmatic 
• HTPS variety registration regulation clear and regionally harmonized 
• HTPS technology understood and accepted by potato researchers, regulators 

and decision makers 
Result 2: HTPS Seed Chain Development 
• HTPS-based seed production technology adapted to Burundian situation 
• HTPS-based seed business arrangements tested and established 
• First HTPS-based seedlings and seed tubers available to smallholder producers 

in Burundi 
Result 3: Registration of HTPS varieties adapted to Burundi smallholder 
demands  
• HTPS variety testing and registration system routine practice for stakeholders 
• HTPS varieties adapted to Burundi demands registered 
Result 4: Adoption of HTPS and good agricultural practices 
• Smallholder potato producers adopted HTPS varieties 
• Smallholder potato producers apply GAPs relevant for their situation 
Result 5: Knowledge documentation, sharing and learning 
• Burundian HTPS expert trained 
• Experiences of HTPS integration in Burundi documented and communicated 

nationally and internationally 
• Burundian potato experts exposed to African and European HTPS experiences   
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2 Introduction 

Potato is an important crop in Burundi, both for food nutrition as well as for the 
economic position of Burundi small farm holders. Still, the yields are low due to 
restricted availability of high quality seed tubers and sub-optimal crop husbandry. 
In the last decades international organisations and national institutions have tried 
to improve this situation. However, the results are not showing the desired break-
through required to bridge the yield gap of smallholder African producers.  
  
Recently, a promising technology has been developed in the field of potato 
breeding. The Dutch company Solynta has developed the hybrid breeding 
technology (designated hybrid true potato seed, HTPS) in potato. In 2009, Proof of 
Principle was reached and the first experimental hybrids were tested in Africa 
already in 2016. Since then much progress has been made in the development of 
high yielding hybrid cultivars with good consumer quality, resistances to major 
pathogens, high yields and adaptation to the farmers’ needs. These products are 
being trialled now in Europe and are soon ready for trialling in Burundi.  
 
The hybrid cultivars are produced as true seeds which has great advantages for 
logistic purposes and are devoid of any pathogen. The multiplication rate is 
millions per season, rendering the vegetative propagation of seed tubers with a 
multiplication factor of only ten per season, redundant. HTPS has great promises 
for the potato sector in Burundi, and can be the catalyst of potato sector change, 
and the bridging of the yield gap.  
 
This document describes the process and required activities to integrate HTPS in 
the Burundi potato sector regulation and seed value chain, and accelerate access 
by smallholder producers to the technology. The aim is to have at least two high 
quality HTPS varieties in the hands of smallholder producers and marketed in 
Burundi in 2027 and paving the way for routine registration and marketing of 
further improved HTPS varieties which will become available. 
 
The description of the HTPS activities is meant as a tool to consider integration of 
these activities in a larger potato sector development project, it is not meant to 
present a full-fledged stand-alone project.   
.  
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3 Principles public-private collaboration 

The proposed activities are based on public-private collaboration. Solynta is a 
private enterprise, which has ambition to accelerate access to its new technology 
to smallholder producers in Sub-Sahara Africa. It is however aware that it cannot 
realise this on its own the systemic change in potato systems required to make the 
technology successful.  
 
The innovative nature of the technology makes joint learning, pre-competitive 
piloting and stakeholder collaboration necessary. The experiences of the process 
are public and will be published and communicated in open access channels and 
fora, for the benefit of the national, regional and international public and private 
sector.  
 
At this point Solynta is the front-runner in the HTPS technology, engaging in 
piloting the technology in African potato systems. However, other private 
enterprises are investing in the HTPS technology. They will benefit from the 
pioneering experience gained in this project. The project will be continuously 
open for partnership with additional international private companies ready to join, 
share and learn from the initiative.  
     
Of particular importance is the principle of equal collaboration with Burundian 
public regulators, public research and private entrepreneurs. The success of the 
HTPS technology integration in the Burundi potato sector depends on joint 
piloting, learning and adaptation between sector stakeholders.  

The final objective of the project is to improve the potato productivity and income 
by the diversity of smallholder producers, female and male, in Burundi. The 
ultimate project indicators of success will be focused on last-mile technology 
penetration and impact on smallholder producer livelihoods.  
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4 Potato sector in Burundi 

Potato is the most important cash crop for farmers in the Burundian highlands. 
Figure 1 shows FAO data on area and productivity of potato in Burundi0F

1. The yield 
data estimated by FAO are believed to show an exaggerated low productivity in 
the early’10s of the century. Still there is a trend of gradually increasing 
productivity visible, in combination with a growth in area under cultivation. This is 
in line with the observation that potato has become a major cash crop for 
highland smallholder farmers in Burundi. Yields do seem to stagnate around 10 
tonnes per hectare.  
  
 

 
Figure 1. Potato area (ha) cultivated and average yield (t/ha) in Burundi 

The marketing of potatoes is not formally structured, but relies on spot markets 
and competing traders and middlemen. The marketing system does succeed in 
offering all smallholder potato producers access to the market. What the 
marketing system is less able to cater for is diversified demands from the market.  
 
While the consistently large yield-gap can be considered in negative light, one 
could also see it differently. The fact that 1) the market for smallholder potatoes 
functions, and 2) virtually all smallholders in the Burundian highlands produce and 
consider potatoes as an important cash crop and 3) the potential for productivity 
increase is tremendous, offers a unique rural development option, and potential 
for income and food security impact.  
 
A major cause of low productivity of potatoes in Burundi is the limited use of high 
quality seed potatoes, resulting from poor availability in combination with sub-
optimal knowledge of farmers on seed degeneration, leading to poor bacterial wilt 
and virus disease control. This is exacerbated by additional sub-optimal 
agronomic practices by farmers. 

 
1 FAOSTAT (2022). Data. Retrieved 5 August2022 http://www.fao.org/faostat/en/#data/QCL  
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5 Promise of HTPS technology 

Efforts by the consecutive ISSD and PSSD projects, building on earlier efforts of the 
Catalist Great Lakes project and a CTB project, has improved access to and use of 
quality seed potatoes by smallholder potato farmers in Burundi has significantly. 
This is believed to be an important factor that contributed to the gradual increase 
in yields visible from 2010 onwards. Currently over 300 local seed potato 
multipliers are registered and active in the formal for-profit seed potato market. 
Seed potatoes do, however, remain expensive to produce, and difficult to 
distribute, hampering inclusive last-mile access and use. What is required is a 
radically different additional approach. This radically different approach can be 
offered through the Hybrid True Potato Seed (HTPS) technology.  
 
The HTPS technology can overcome the poor access to quality seed as it radically 
simplifies the seed potato chain: 

1 It is 100,000 times lighter than seed tubers 
2 It does not spoil as long as it is kept dry 
3 It has no dormancy and germinates when made moist 
4 The multiplication rate is 500 times faster than tubers, making the 

multiple generations of multiplications superfluous 
5 It is void of seed borne diseases (except for few rare viruses), which will 

help to strongly reduce the impact of viruses and bacterial wilt 
 
Using HTPS varieties, decentralised seed producers can easily be supplied, who 
specialise in transforming the true seed into seedlings and seed tubers which 
smallholders can procure locally against much reduced costs compared to the 
current scarce and thus hard to procure certified seed potato tubers. 
 
A second perpetual difficulty holding back African smallholder potato production 
is the absent genetic gain over the last 50 years. New varieties get released at best 
once or twice in a decade. Offering additional options, but hardly even a 
significant yield gain. The shift from a conventional (tetraploid) crop improvement 
system to a hybrid (diploid) breeding system can: 

1 Reduce the length of variety development process from 20-40 years to 2-5 
years 

2 Make crop improvement targeted for specific traits 
3 Allow for step-wise improvement of varieties, adding desired traits, while 

maintaining the characteristics of a popular adopted variety 
 

The Hybrid True Potato Seed technology can be the vehicle to assist Sub-Saharan 
Africa to overcome the perpetual yield-gap that has plagued the potato sector for 
decades. Provided it is accompanied by ware potato support to adopt good 
agricultural practices, an unprecedented productivity leap is possible, with 
national scale impact on food security and a major economic boost in potato 
production zones. Potato price elasticity is high in the Burundian market, a 
reduction in price resulting from increased production efficiency will stimulate 
increased consumption, allowing for the absorption of larger volumes, without a 
collapse of the market.   
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6 Theory of Change and results framework 

The main problem observed in the Burundian potato sector is persistent low 
productivity. At the same time the incentives for productivity increase are there, in 
the form of a growing market, remunerative farm-gate prices and a functioning 
market. The main causes for the low productivity are the combination of the use 
of poor quality seed tubers, sub-optimal crop husbandry and lack of control of 
potato diseases (late blight, bacterial wilt, viruses and others), together with 
reduced reliability of rainfall. All these are risk increasing factors for potato 
producers. The current potato varieties available and in use in Burundi are not 
adapted enough to the smallholder farmer conditions to mitigate the production 
risks.  
 
The problem can be overcome by smallholder potato production transformation, 
based on the innovative Hybrid True Potato Seed technology. The HTPS breeding 
system can relatively rapidly provide potato varieties which are adapted to Burundi 
smallholder farmer needs. The introduction of a true seed multiplication step in 
the seed system can reduce costs and improve quality and local availability of 
quality seed for smallholders. Solynta has demonstrated proof of this concept by 
including two late blight resistance genes in just 2 years in an existing variety, 
using conventional, non-GMO, hybrid breeding techniques. The current pipeline of 
Solynta harbours numerous parental lines with multiple resistance genes to potato 
late blight. Potato late blight is the worldwide most damaging potato disease, also 
forcing farmer Burundian to spray continuously, and resulting in significant crop 
losses. HTPS varieties will offer lower crop loss risks and reduced health hazards 
for smallholders.  
 
The vision of success and impact is increased productivity and income, and 
reduced risks for smallholder potato farmers in Burundi. The integration of HTPS 
in the Burundi will mean a sustainable and systemic change, offering affordable 
access to potato varieties rapidly adapting to biotic and abiotic stress and market 
demands.     
 
Successful integration of HTPS needs an enabling environment accommodating 
import, variety registration and certification of HTPS in Burundi. This can be 
achieved through collaboration with regulators, and a training on HTPS for 
regulators, researchers and other potato sector decision makers. The first adapted 
HTPS varieties can be registered, multiplied and promoted to provide smallholder 
rapid access to the HTPS technology, while testing the adapted regulation for its 
functionality. 
 
HTPS needs to be integrated in the for-profit potato seed multiplication and 
distribution system. This necessitates national researchers and seed producers at 
different levels piloting with the technology, and the development of a division of 
labour between seed chain actors, and support in development of last-mile seed 
distribution channels.  
 
To benefit from good seed, smallholder producers need to be assisted in 
improving their crop husbandry practices. A large knowledge gap remains 
regarding optimal potato crop husbandry options, soil fertility management and 
potato disease management among the majority of Burundian smallholder potato 
producers, resulting in an unnecessarily large yield gap, and low yields and sub-
optimal profit margins.   
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Adaptation and adoption of innovative technology will require piloting, learning, 
documentation and communication of experiences, with peers in Burundi and 
internationally.   
 
 

 
Figure 2: Theory of Change 
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7 State of the art HTPS 

Hybrid true potato seed (HTPS) is de product of potato hybrid breeding. The two 
main characters of HTPS, that are different from the traditional potato system are 
the accelerated breeding and true seeds (True Potato Seed, TPS) as starting 
material for the cultivation of HTPS (Stockstad, 2019). This technology has been 
developed by the Dutch company Solynta, whereby the principle was shown in 
2009 (Lindhout et al., 2011). The first experimental HTPS cultivars were grown in 
the fields in Africa in 2016 (Fig 1; De Vries et al., 2016). The results were 
encouraging as these hybrids already yielded up to 30 ton/ha, three to five times 
the local average. Still, these hybrids were not commercialized as they did not 
meet all criteria for market introduction of a new cultivar. Since then Solynta has 
intensified the breeding programme and agronomy trials to adjust the potato 
cropping systems to HTPS.  
 
Burundi has received the first HTPS from Solynta for research purposes in 2021, 
and ISABU has produced the first trial crop in 2022. The first trials have triggered 
great interest of the sector stakeholders, who are eager to experiment further with 
the varieties provided, and request already for the next generation varieties with 
resistance to late blight. 

 
 Figure 3: Examples of HTPS in Africa  

A typical aspect of hybrid breeding is the rapid introduction of traits by using 
marker assisted breeding, As an example, Solynta converted a susceptible hybrid 
into a resistant hybrid carrying two genes for resistance to late blight in only two 
years, while the genetic constitution of the hybrid variety was maintained, 
compared to traditional breeding, whereby this process takes dozens of years and 
the genetic composition is lost (Su et al., 2020). This is typical for HTPS whereby 
new traits can be stacked in a couple of years. This is nowadays routinely done for 
resistances and research programmes are going on for other traits like cropping 
resilience and tuber quality. The extended agronomy studies has resulted in a 
portfolio of recipes for the farmers producing seed or ware tubers (Stockum et al., 
2020; Van Dijk et al., 2021) and the genetic and breeding research gives more 



 

 
Potato Sector Development in Burundi through HTPS version 1 11 
 

insight in the principles and practical consequences of the hybrid breeding 
process (Adams et al., 2021; Eggers et al., 2021) and consequences for society 
(Beumer & Edelenbosch, 2019).  
 
HTPS is a paradigm shift in potato, with requires adaptations at several aspects in 
the potato chain. HTPS has great potentials but also great challenges for the 
implementation. Therefore, the research at Solynta is often executed in 
cooperation with other potato companies and with public research centers and the 
results are published and also made available at 
https://www.solynta.com/publications/.   
 

https://www.solynta.com/publications/
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8 Results 

8.1 Result 1: An enabling environment for HTPS breeding and commercialization 
 
The first result is an enabling environment for HTPS breeding and 
commercialisation. Introduction and commercialization of HTPS does not only 
depend upon training, demonstration and marketing. Regulation, certification, 
building and maintaining a relevant network of stakeholders, active in the potato 
value chain are of equal importance. To assure the HTPS technology is accepted 
and objectively valued in the Burundi potato sector, it is essential to inform potato 
stakeholders, such as regulators, research and other decision makers, well. 
Important is that misunderstanding, for example that HTPS is GMO, is avoided as 
this will hamper registration and certification processes. To assure this they will 
be trained on the technology. 
 
Most regulation is already in place, but some regulatory aspects may require 
precision. True potato seed import phytosanitary risks are low and are comparable 
to hybrid vegetable seed, such as tomato seed, rather than potato tubers. To 
assure seed import regulation is based on evidence, a desk study on the 
challenges and opportunities of HTPS from the perspective of regulation and 
certification. This study will encompass phytosanitary, seed treatment, 
performance, societal, commercial and economical aspects of HTPS in the context 
of potato production in Burundi. Regulators will be invited to participate in order 
to facilitate the development of regulation for HTPS variety registration and seed 
certification in Burundi. In addition actual contamination analysis of imported true 
seed is proposed.  
 
For variety registration some precision may be required regarding benchmarks for 
comparison. For seed certification it is needed to elaborate how seedlings are 
handled. Seed laws are harmonised across East African and COMESA countries, 
and adaptation of regulation to accommodate HTPS is best done in East African 
context.  
 
The expected outcomes leading to Result 1 are:  

• Import regulation of HTPS clear and pragmatic for both research and commercial 

purposes 

• Certification of HTPS based seedlings and seed tubers clear and pragmatic 

• HTPS variety registration regulation clear and regionally harmonized 

• HTPS technology understood and accepted by potato researchers, regulators and 

decision makers 
 
To realize the outcomes under Result 1, the following activities are proposed:  

1.1. Desktop study of phytosanitary risks of HTPS import 

1.2. Analysis of pathogens traceable in HTPS 

1.3. Decide required seed treatment with regulatory authorities 

1.4. Develop and adopt generic seed import regulation for HTPS 

1.5. Assess seed potato certification protocol with ONCCS and amend to accommodate 

HTPS seedling and seed tuber certification 

1.6. Assess variety registration protocol with ONCCS and amend to accommodate HTPS 

varieties 

1.7. Training on HTPS of potato researchers, regulators and decision makers 

8.2 Result 2: HTPS Seed chain development 
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As HTPS is a new technology, applied research, in collaboration with local 
researchers and seed producers is needed. Among others, the following topics to 
investigate are anticipated: 

- Optimizing HTPS seedling production, transplanting technology and early 
full-field crop care. Scale of production of seedlings and seed - and ware 
tubers. 

- Seed chain actor capacities to handle different starter materials (true 
seeds, transplants, tubers)  

- Optimizing the division of labor between local seed chain actors per 
region, based on economic modelling 

 
To assure that Burundian smallholder farmers gain better access to quality seed, 
an HTPS for-profit seed chain will be build that assures country-wide coverage and 
last mile marketing. The working assumption will be that smallholder ware potato 
producers will continue to prefer using seed tubers. These seed tubers will have to 
be produced and marketed locally to be cost-effective and easily accessible.  
 
The first step will be to engage the private mini-tuber producers, who are well 
equipped to receive HTPS and produce seedlings. In addition a selection will be 
made of decentralized seed producers eager to experiment with transplanting and 
direct sowing under rustic field conditions, in collaboration with COPROSEBU, 
ISABU and the ONCCS. The aspirant seed producers will receive training on HTPS-
based seed production and pilot the technology at their farms. Based on the 
experiences of the piloting seed producers, economic analyses will be conducted, 
weaknesses in the chain will be assessed, and the inclusivity and penetration of 
different production and marketing options will be assessed. 
 
Based on these pilot experiences, the project will scale-out training and facilitate 
the development of Business-2-business agreements for the production and 
marketing of HTP seed, HTP seedlings and seed tubers, with the objective of 
inclusive last-mile reach of the technology.  
 
The expected outcomes leading to Result 2 are:  
• HTPS -based seed production technology adapted to Burundian situation 

• HTPS-based seed business arrangements tested and established 

• First HTPS-based seedlings and seed tubers available to smallholder producers in 

Burundi 

 

To realize the outcomes under Result 2, the following activities are proposed:  
2.1 Selection of diverse aspirant HTPS-based seed producers 

2.2 Farmer participatory research on HTPS-based seed production 

2.3 Piloting, economic analysis and stress test of logistical and business arrangements 

between seed potato chain actors 

2.4 Training seed producers on seedling production, transplanting and seed tuber 

production 

2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing 

 

8.3 Result 3: Registration of HTPS varieties adapted to Burundi smallholder 
demands  

 
At the start of this project, the first experimental hybrid cultivars already made 
available by Solynta will be used to get familiar with the HTPS system and to test 
the optimal conditions for the implementation of HTPS by the local farmers and 
are considered as reference hybrid varieties. These hybrids are tested in 
performance trials at 3 locations. During all processes of the crop growth from 
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seed via seedling to plant and crop growth until the harvest, relevant 
stakeholders, like farmers, extension experts, trainers and public officials are 
invited to monitor the development of the crop. This is relevant to get familiar 
with the HTPS system and to set criteria for variety selection and registration. This 
intensive interaction with stakeholders will be a constant factor, whereby these 
sites play an important role in interaction, communication and dissemination. 
 
In the second year, new experimental hybrids with resistance genes to late blight 
are also included in these performance trials. As these hybrids are resistant to late 
blight, also the crop protection measures will be adjusted resulting in a reduction 
of the usage of crop protection agents. Some best performing hybrids may already 
be selected for the registration process as a first step to commercialization. As 
two trials are done each year, the knowledge of the reference and new HTPS 
varieties are rapidly accumulating and decisions on passing new varieties to the 
registration process can be made quickly if the added value of these new varieties 
is clear. 
 
This process of introducing and monitoring existing and new varieties is repeated 
each year. In this way a system becomes in place, whereby the knowledge on 
growing HTS varieties is accumulating, not only for the farmers’ purposes, but 
also for other stakeholders in the value chain like consumers and processors. 
These stakeholders provide feedback about the new varieties, that is channeled to 
the breeding programme for Solynta, whereby special emphasis on the product 
profile of varieties for various potato chains in Burundi. The Solynta breeders will 
take this into account and pay special attention to improvement of traits that are 
relevant for the potato value chains in Burundi. This iterative process of 
evaluations of existing and new varieties, defining and adjusting desired product 
profiles will become a constant factor and contribute to the robustness of the 
system and gradually result in better adapted potato hybrid varieties for the 
potato sector in Burundi.  
 
The expected outcomes leading to Result 3 are:  
• HTPS variety testing and registration system routine practice for stakeholders 

• HTPS varieties adapted to Burundi demands registered 

 

To realize the outcomes under Result 3, the following activities are proposed:  
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by 

seed chain actors 

3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits 

 

8.4 Adoption of HTPS and Good Agricultural Practices 
 
To realize the potential of high quality seed, only improving availability, reducing 
costs and increasing quality of this seed does not suffice. Smallholder potato 
producers are in vast majority not educated in potato production. They use sub-
optimal production practices, copied and adapted from family, neighbors, and 
improved through experiential learning. To realize the objective of doubling 
productivity, crop husbandry practices require improvement. The best method to 
realize a change of practices by smallholder producers is to expose smallholder 
producers to alternative options compared to their current practices.  
 
This is best done through engaging farmers in a season-long farmer field and 
business school, in which they get the opportunity to test a try alternative ways to 
grow potatoes. This goes further than just a demonstration, as farmers are 
engaged in joint learning and analysis around a learning plot. This is an intensive, 
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but effective method of adult education and ensures that topics and practices are 
weighed, internalized, and adopted, if deemed useful for the own situation. It also 
stimulates peer-to-peer discussion and analysis, which enriches the learning 
experience, and assures participants get exposed to the curriculum in 5 different 
manners: 
1 Explanation by the facilitator 
2 Explanation in visually rich support materials (photo-strips, info-graphics, 

video clips,  
3 Testing and observing in the learning plot 
4 Individual testing in the own field 
5 Exchange on observations and experiences with peers 
 
For effective large-scale implementation of FFBS a diversity of partners will be 
engaged. In each potato production area, all organisations with a farmer training 
mandate will be invited to participate, and delegate field facilitators. These field 
facilitators will be trained on the implementation of a fixed FFBS curriculum with a 
farmer group, through a full potato season. The following principles will apply: 
• The facilitators need to commit to train 2 new farmer groups every season, for 

at least 6 seasons.  
• The host organizations of the facilitators need to contribute in-kind through 

availing the time of their staff 
• The project will assure field travel costs and a modest field allowance, based 

on the number of contact days with each farmer group, which is prescribed in 
the curriculum 

• The project will assure the modest materials required for the learning plot 
• The farmer groups will provide the land for the learning plot 
• An HTPS-based seed tuber producer will be linked to the group, demonstrate 

its seed potatoes in the learning plot and support the learning plot 
establishment, with the objective to build a market linkage 
 

As many groups require to be trained, budget consciousness is essential. An 
estimate of the cost per FFBS is 600 Euro, including field supervision. 
To realize scale and cost effectiveness per farmer trained, it is important to assure 
average farmer group size is not lower than 20 individuals, resulting in a targeted 
cost for the project of 30 Euro per farmer 
 
The expected outcomes leading to Result 4 are:  
• Smallholder potato producers adopted HTPS varieties 

• Smallholder potato producers apply GAPs relevant for their situation 

 

To realize the outcomes under Result 4, the following activities are proposed:  
4.1 Adaptation FFBS curriculum to integrate HTPS 

4.2 Identification and training of  FFBS facilitators 

4.3 FFBS training for XXXX ware potato producers 

 

8.5 Result 5: Knowledge documentation, sharing and learning 
 
HTPS is a novel technology, and will trigger the innovation of potato sector 
practices in many aspects. A central applied research and learning hub is foreseen 
in an East African country. Key staff of the Burundi satellite will receive exposure 
and training at this hub. The hub staff will provide backstopping to the Burundian 
actors, as a more regional embedded alternative for international support uniquely 
being provided from the Netherlands.  
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The integration of HTPS in African potato sectors will generate a wealth of regional 
and country specific knowledge on many aspects of HTPS, such as plant raising, 
seed tuber production and crop management. In order to secure that this 
knowledge will be made available, assessed and integrated at national and 
regional level, interaction with other satellite projects will be encouraged, 
promoted and facilitated. In this the envisaged regional HTPS knowledge hub be 
instrumental to coordinate central documentation in assessable formats for 
storage and retrieval.  
 
A deliberate documentation of the experiences of the Burundian potato sector 
actors with HTPS will be documented through a write-shop.  
 
The expected outcomes leading to Result 5 are:  
• Burundian HTPS expert trained  

• Experiences of HTPS integration in Burundi documented and communicated nationally 

and internationally  

• Burundian potato experts exposed to African and European HTPS experiences 

 

To realize the outcomes under Result 5, the following activities are proposed:  
5.1 Training of Burundi potato researchers at central HTPS learning hub 

5.2 Write-shop to document Burundi  HTPS experiences 

5.3 (Scientific) publishing of Burundi HTPS experiences 

5.4 Sharing Burundi HTPS experiences in international (African) fora 
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9 Resource needs 

The most important investment is in manpower to facilitate the applied research 
and system transformation activities. The envisioned staff requirements are listed 
in Table 1. For all the mentioned expertise, it can be considered how 
responsibilities can be combined, for efficiency purposes, with other requirements 
for expertise in the project where a satellite would be embedded. In particular the 
less HTPS focussed positions as data analyst, agricultural extension expert and 
local facilitator may already be foreseen or can be combined with other tasks.  
 

Table 1: Expertise requirements for an HTPS satellite project, embedded in a 
larger potato sector development effort 

Title Description Remarks 
HTPS component coordinator Potato seed and ware chain 

expertise; 
National staff 

Sector overview and understanding 
required; 
Will require training and support from KIT 
and Solynta 

HTPS, seedling and seed 
production expert 

Technical expert on different 
seed potato production 
technologies; 
National staff 

Will be supported with training and 
backstopping from Solynta or other private 
entrepreneur on production technologies 

Data analysist Assure data consistency in 
research and evaluations 

Could be a partial position, integrated in 
M&E expertise 

Agricultural extension – 
farmer training expert 

Coordinate the ware potato 
farmer training through FFBS 

Ability to coordinate with a variety of 
organisations with farmer training 
mandate; 
Can be a staff already foreseen in project 

Local extension and HTPS 
business development 
facilitator 

Local coordinator of activities Can assured through a regional staff 
already foreseen in the project 

International HTPS and seed 
potato sector development 
expertise 

Technical backstopping to 
research and development 
efforts 

If a regional East-African HTPS applied 
research and knowledge hub becomes a 
reality, much can be provided from there, 
rather than from the Netherlands   

 

Table 2 provides a rough budget estimate for each proposed result area. 
Considering that ware potato farmer training through Farmer Field and Business 
Schools is just partly touching on HTPS, the table provides the estimated costs 
with and without the estimated costs for result 4.  

 

Table 2: Budget estimate (Euro), including and excluding implementation of 
Farmer Field and Business Schools (FFBS) 

Activity costStaff cost
Technical 
assistance

Result 1: An enabling environment for HTPS breeding and commercialization 20,000 25,000 25,000
Result 2: HTPS Seed Chain Development 150,000 75,000 75,000
Result 3: Registration of HTPS varieties adapted to Uganda smallholder demand  150,000 75,000 120,000
Result 4: Adoption of HTPS and good agricultural practices 750,000 200,000 50,000
Result 5: Knowledge documentation, sharing and learning 40,000 10,000 80,000
Total 1,110,000 385,000 350,000
Grand total 1,845,000
Grand total - HTPS components only 845,000  
 



 

 
18 Potato Sector Transformation in Burundi through HTPS version 1 

 

9.1 Partners 
 
Lead organization: IFDC Burundi 
 
Contracted partners:  
• ISABU, applied research, variety testing 
• KIT Royal Tropical Institute 
• Solynta 
 
Associated stakeholders: 
• COPROSEBU and its East African counterparts 
• ONCCS 
• Field level extension service providers (public, private, NGO, Farmer 

organizations)  
• Netherlands Food Partnership / SeedNL  
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Annex 3: Project result framework 

Result 1: An enabling environment for HTPS breeding and commercialization
Outcomes
Import regulation of HTPS clear and pragmatic for both research and commercial purposes
Certification of HTPS based seedlings and seed tubers clear and pragmatic
HTPS variety registration regulation clear and regionally harmonised
HTPS technology understood and accepted by potato researchers, regulators and decision makers

Activities
1.1 Desktop study of phytosanitary risks of HTPS import
1.2 Analysis of pathogens traceable in HTPS
1.3 Decide required seed treatment with regulatory autorities
1.4 Develop and adopt generic seed import regulation for HTPS
1.5 Assess seed potato certification protocol with ONCCS and amend to accommodate HTPS seedling and seed tuber certification
1.6 Assess variety registration protocol with ONCCS and amend to accommodate HTPS varieties
1.7 Training on HTPS of potato researchers, regulators and decision makers

Result 2: HTPS Seed Chain Development
Outcomes
HTPS -based seed production technology adapted to Burundi situation
HTPS-based seed business arrangements tested and established
First HTPS-based seedlings and seed tubers available to smallholder producers in Burundi

Activities
2.1 Selection of diverse aspirant HTPS-based seed producers
2.2 Farmer participatory research on HTPS-based seed production
2.3 Piloting, economic analysis and stress test of logistical and business arrangements between seed potato chain actors
2.4 Training seed producers on seedling production, transplanting and seed tuber production
2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing

Result 3: Registration of HTPS varieties adapted to Burundian smallholder demands 
Outcomes
HTPS variety testing and registration system routine practice for stakeholders
HTPS varieties adapted to Uganda demands registered

Activities
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by seed chain actors
3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits

Result 4: Adoption of HTPS and good agricultural practices
Outcomes
Smallholder potato producers adopted HTPS varieties
Smallholder potato producers apply GAPs rellevant for their situation

Activities
4.1 Adpatation FFBS curriculum to integrate HTPS
4.2 Identification and training of  FFBS facilitators
4.3 FFBS training for 36,000 ware potato producers

Result 5: Knowledge documentation, sharing and learning
Outcomes
Burundian HTPS expert trained
Experiences of HTPS integration in Burundi documented and communicated nationally and internationally
Burundian potato experts exposed to African and European HTPS experiences

Activities
5.1 Training of Burundi poato researchers at central HTPS learning hub
5.2 Writeshop to document Burundi  HTPS experiences
5.3 (Scientific) publishing of Burundi HTPS experiences
5.4 Sharing Burundi HTPS experiences in international (African) fora  
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Executive summary 

The multi-stakeholder programme Seeds of Expertise for the Potato Industry of Africa (SEPIA) targets 
potato sector transformation, with the HTPS technology as the main driver. The objective of SEPIA is to 
make East Africa the leader in the global potato sector transformation that the HTPS technology will 
trigger. The urgency of a solution for the poorly performing African seed potato sector is high, and there is 
only a limited established economic interest in the status quo. The HTPS technology can be adopted 
rapidly and make the East Africa potato sector a front-runner, rather than a laggard, in analogy with the 
mobile banking revolution that started in East-Africa.  

Partners in the programme are so far the Dutch seed potato companies Solynta and Aardevo, African seed 
potato multipliers, African potato organisations, Dutch and African applied knowledge institutes, 
regulators, KIT and IFDC.  

SEPIA consists of a central hub with physical training and testing locations. This SEPIA central hub is 
envisaged to be hosted in the Great Lake Region (GLR) and more specifically in the Uganda Kachwekano 
potato cultivation area. Linked to the SEPIA central hub, five to ten satellite country-projects are foreseen 
to start in next years and at least one in each of the four countries in GLR. The satellite country projects 
catalyse the required potato sector transformation, driven by the HTPS technology. The satellite country 
projects will be embedded in established potato sector, horticultural sector or seed sector development 
initiatives in Sub Sahara Africa. On short notice extension is foreseen to country satellite projects in 
Ethiopia and Kenia.   

The SEPIA programme builds on four objectives: 

1. Develop an enabling regulatory environment for HTPS 
2. Educate private entrepreneurs, regulators, policy makers and researchers on HTPS 
3. Develop commercial multiplication and distribution systems with local entrepreneurs supported by 

Dutch and local companies 
4. Select well-adapted HTPS varieties by local stakeholders 
5. Optimise HTPS cultivation practices adapted to smallholder demand 

The SEPIA programme foresees four phases: Phase 0 is the project preparation phase (six months), 
followed by Phase 1, a five-year pre-competitive phase, Phase 2, a five-year early competitive phase, and 
Phase 3, a ten-year commercial phase. Phase 0 and Phase 1 require significant public support, Phase 2 
public-private co-funding and Phase 3 mainly private funding.      

This concept note is on the establishment of a SEPIA central hub for long-term support to SEPIA country 
satellite projects in the GLR. 
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1 Introduction 

The innovative technology of Hybrid True Potato Seed (HTPS), currently developed by Dutch breeding 
companies, has the potential to significantly contribute to food and nutrition security and income growth in 
Africa. In order for this technology to realize its potential, a multi-stakeholder programme Seeds of Expertise 
for the Potato Industry of Africa (SEPIA) will target potato sector transformation, with the HTPS technology 
as the main driver. SEPIA intervenes by preparing an enabling regulatory environment, building local 
production and distribution capacity, and fast-track variety testing and registration.  
 
Several countries in East Africa already understand the potential of HTPS and are exploring the specific 
requirements for the transformation of the potato sector and have already done trials or are in the process 
of starting with HTPS trials. These initiatives aim to integrate HTPS in the national potato sector regulations 
and seed value chains, and accelerate access by smallholder producers to the technology. 
 
These national projects are operated in close cooperation with national programmes, whereby often NGOs 
like IFDC and KIT provide technical and knowledge support for these activities. The current project aims to 
link these activities and exchange experiences, organise trainings and technical backstopping and execute 
agronomy and economic research to optimise the new potato sector that is driven by HTPS. 
 
SEPIA will have a central hub in which physical training and demonstration activities supporting HTPS 
cultivation, testing and validation of cultivation practices are tailored to specific conditions. This SEPIA central 
hub is envisaged to be hosted centrally in GLR. Linked to the SEPIA central hub, satellite country projects 
are foreseen that catalyse potato sector transformation in those countries where potatoes can drive 
improvement of food security and smallholder farmer income. All four GLR countries are in the process of 
starting such satellite projects. Satellite country projects are not restricted to the GLR and are preferably 
embedded in on-going agricultural sector development projects or programs. 
 
SEPIA will result in improving food security in the GLA by enhancing sustainable potato yield. The two most 
important elements of HTPS are  

• the true seeds, that have great logistic advantages and that allow the farmer to start with clean 
starting materials 

• the fast breeding whereby a pipeline of new HTPS products is being developed, that will be tested 
and selected for adaptation in the local cropping systems and in consumers markets in GLR.  

Moreover, SEPIA will promote regional trade in the GLR and support the transformation of the existing potato 
value chain into the HTPS potato value chain. In addition SEPIA will be instrumental at the level of seed 
regulation, variety registration, seed trade etc., through collaboration and harmonization efforts, in 
implementation and enforcement of agreements made in the COMESA and the East African Community.  
 
This concept note describes the contours for establishment of a SEPIA central hub in the East African Great 
Lake Region to build the required long-term commitment and a consortium of public, private, civil society 
and research partners required to realise potato sector transformation on basis of HTPS.  The combination 
of the SEPIA central hub and national satellite projects form the backbone of the SEPIA program activities. 
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2 Opportunities of the HTPS innovation  

Potato is one the most important staple crops in Sub-Saharan Africa (SSA). Potato production in SSA is a 
major cash income earner for smallholder farmers. However, potato yields of smallholder farmers in SSA 
are lower than potentially feasible. Though smallholder potato yields are increasing, they are nowhere 
nearing the potential production, and as a result smallholder potato farmers make sub-optimal use of their 
scarce land, water, nutrients, labor and capital. With the current cultivation practices the smallholder potato 
producers cannot respond to the growing demand for potatoes in the market. Further smallholder potato 
farmer progress is held back by the combination of a dysfunctional seed multiplication and distribution and 
a lack of well-adapted varieties. The current cultivation system relies mostly of continuous local recycling of 
tubers by farmers, which leads to degenerated seed quality and augmented presence of seed-borne 
diseases. A small portion of farmers do use high quality seed tubers.  

The Netherlands is a frontrunner in the global potato sector. The Dutch seed potato industry is the largest 
exporter in the world, and Netherlands knowledge institutes provide advice on potato sector development 
worldwide. Several potato breeding companies in The Netherlands are working on the development and 
implementation of hybrid potato breeding, which will yield Hybrid True Potato Seed varieties (HTPS). This is 
a highly innovative technology that has four crucial advantages that potentially solve the major difficulties 
of African potato production: (i) seed production has a high multiplication rate, (ii) it is easier to handle and 
distribute seed compared to tubers, (iii) the seeds are pathogen free, and (iv) the technology allows for 
rapid breeding.  

These four advantages of HTPS together can solve the difficulties that African farmers face of poor access 
to high quality seed and the limited availability of well adapted cultivars. The successful introduction of HTPS 
has the potential to give the African potato production the major boost it requires to reduce the current yield 
gap. As such, the technology can contribute to achieving the SDG’s.  
 
The technical advantages of HTPS are clear and show potential to improve livelihoods of farmers, yet the 
embedding in seeds potato systems in Sub-Saharan Africa is uncharted territory. Seed potato systems have 
been functioning poorly for decades and only slow progress is observed despite significant efforts to improve 
them. Therefore, the HTPS technology should not be introduced in isolation with the expectation that it will 
autonomously become a success, as in most SSA countries there is no existing mature seed potato 
multiplication industry capable of adopting and scaling the technology. The success of the HTPS technology 
in improving the performance of the potato sector requires systemic changes, targeted to the specificities 
of each country. It is therefore proposed to use a sector transformation approach. 
 
Not having an established well performing seed potato industry does not have to make successful 
introduction of the HTPS technology harder in SSA than it is in for example Europe. The mobile phone and 
also mobile money solutions have been adopted fast in SSA, as the fixed telephone system and the 
conventional banking system were performing poorly. Similarly, the HTPS technology could be adopted much 
faster in SSA than in Europe, as the urgency of a solution for the poorly performing seed potato sector is 
high, and there is only a limited established economic interest in the status quo. Given the right support to 
catalyze potato sector transformation, SSA could lead the global potato sector transformation. 
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3 Contours of the SEPIA program 

We propose SEPIA: “Seeds of Expertise for the Potato Industry in 
Africa”. This program intends to catalyze a potato sector 
transformation and make HTPS a mainstream technology in potato 
production systems in East Africa, to start in GLR. Through the 
HTPS technology, seed potato costs will reduce, local quality seed 
availability improve, frequency of seed replacement increase and 
disease pressure reduce. This will allow smallholder potato 
producers to transit out of low-input-low output production into a 
system in which they optimize surplus for the market and their 
return on investment. Increased surplus production will contribute 
to affordability of potatoes for the base of the pyramid producer, 
making it a complementary staple food, in addition to maize, 
cassava, and sorghum, rather than the luxury food it currently is.  
 
Four different phases are foreseen in the SEPIA program, spanning 20 years, till 2042, starting with a 
program development Phase 0, of which the establishment of a central hub is subject of this concept note. 
The SEPIA central hub will be embedded in the first five-year Phase 1 of the program (2023-2027), the 
pre-competitive phase, in which the HTPS will evolve form a promising technology to a proven effective 
and commercially viable business. This is a Sector Transformation and Research & Development phase. 
This phase will require significant grant funding, as the private potato sector actors (Dutch and African) 
can contribute modest resources from the point of view of corporate social responsibility, as well as from 
an R&D point of view, but it cannot yet justify investing the marketing budget of private companies as the 
HTPS business case is not yet proven viable. At the end of Phase 1, extension of the central Hub will be 
evaluated, if required additional funding will be applied for to maintain the activities for a longer period. 
Phase 2 (2028-2032) is the early competitive phase, in which pre-competitive sector development 
activities are still required, but simultaneously each company starts scaling its own operation, and seeks to 
be distinctive in the market. In this phase the private enterprises are expected to step-up their 
contribution to the program, as also marketing budget use can be justified. Phase 3 (2033 – 2042), is the 
commercial phase, in which the volume of collective program activities reduces significantly as the private 
companies will prefer to operate more autonomously. The remaining collective R&D, policy advocacy, 
learning and exchange, operating around the physical site of the core program, can be funded largely by 
the private sector, making public resources a minor part of the resources invested.  

SEPIA will have a central hub in which physical training and demonstration activities supporting HTPS 
cultivation, testing and validation of cultivation practices are tailored to specific conditions. Linked to the 
SEPIA central hub, satellite country projects are foreseen that catalyze potato sector transformation in 
those countries where potatoes can drive improvement of food security and smallholder farmer income. 

SEPIA satellites are already in development. IFDC and the Embassy’s in Uganda and Burundi have the 
SEPIA team invited to define concept notes on HTPS sector transformation to be included in PSSD 
proposals which are currently considered. Moreover, with GCIAR (IITA) in Congo DRC a discussion in going 
onwards to initiate a SEPIA satellite on HTPS demonstration and training in the Kivu/Goma region of 
Congo DRC. Finally associated satellite projects are already envisaged in Kenia (through IFDC Kenia) and 
in development in Ethiopia (Ethiopian Netherlands Seed Partnership). 

SEPIA will be developed in a process of co-design and co-creation, involving local stakeholders in selected 
East African countries, such as the local potato breeding and processing industry and Governments. From 
the side of the Netherlands similar stakeholders will be involved in program design and execution. The 
execution of the SEPIA program is initially foreseen to be in the hands of the KIT in Amsterdam. 

 

SEPIA versus SEVIA 

The name of the project is a playful 
reference to the SEVIA project, in which 
Rijk-Zwaan and East-West Seed company 
joined forces in a collaboration with 
Wageningen University and Research to 
unlock hybrid vegetable technology for 
East-African vegetable producers and 
consumers. The SEPIA project will take 
inspiration form the SEVIA experience, and 
consider its experiences in the programme 
design and implementation.  
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4 State of the art HTPS 

Hybrid true potato seed (HTPS) is de product of potato hybrid breeding. The two main characters of HTPS, 
that are different from the traditional potato system are the accelerated breeding and true seeds (True 
Potato Seed, TPS) as starting material for the cultivation of HTPS. This technology has been developed by 
the Dutch company Solynta, whereby the principle was shown in 2009. The first experimental HTPS 
cultivars were grown in the fields in Africa in 2016. The results were encouraging as these hybrids already 
yielded up to 30 ton/ha, three to five times the local average. Still, these hybrids were not commercialized 
as they did not meet all criteria for market introduction of a new cultivar. Since then Solynta has 
intensified the breeding program and agronomy trials to adjust the potato cropping systems to HTPS.  

  

 Figure 1: Examples of HTPS in Africa  

A typical aspect of hybrid breeding is the rapid introduction of traits by using marker assisted breeding, As 
an example, Solynta converted a susceptible hybrid into a resistant hybrid carrying two genes for 
resistance to late blight in only two years, while the genetic constitution of the hybrid variety was 
maintained, compared to traditional breeding, whereby this process takes dozens of years and the genetic 
composition is lost. This is typical for HTPS whereby new traits can be stacked in a couple of years. This is 
nowadays routinely done for resistances and research programs are going on for other traits like cropping 
resilience and tuber quality. The extended agronomy studies has resulted in a portfolio of recipes for the 
farmers producing seed or ware tubers and the genetic and breeding research gives more insight in the 
principles and practical consequences of the hybrid breeding process and consequences for society.  

HTPS is a paradigm shift in potato, with requires adaptations at several aspects in the potato chain. HTPS 
has great potentials but also great challenges for the implementation. Therefore, the research at Solynta is 
often executed in cooperation with other potato companies and with public research centers and the 
results are published and also made available at https://www.solynta.com/publications/.   
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5 Principles public-private collaboration 

The proposed activities in SEPIA are based on public-private collaboration. The Dutch potato breeding 
industry has ambition to accelerate access to its new technology to smallholder producers in Sub-Sahara 
Africa. It is however aware that it cannot realise this on its own the systemic change in potato systems 
required to make the technology successful.  

The innovative nature of the HTPS technology makes joint learning, pre-competitive piloting and 
stakeholder collaboration necessary. The experiences of the process are public and will be published and 
communicated in open access channels and fora, for the benefit of the national, regional and international 
public and private sector.  

At this point Solynta is the front-runner in the HTPS technology, engaging in piloting the technology in 
African potato systems. However, other private enterprises, as HZPC, Averis and Aardevo, are also 
investing in the HTPS technology. They will benefit from the pioneering experience gained in this project. 
The project will be continuously open for partnership with additional international private companies ready 
to join, share and learn from the initiative.  

Of particular importance is the principle of equal collaboration with GLR public regulators, public research 
and private entrepreneurs. The success of the HTPS technology integration in the GLR potato sector 
depends on joint piloting, learning and adaptation between sector stakeholders.  

The final objective of the project is to support national activities in the field of HTPS implementation in GLR 
and improve the potato productivity and income by the diversity of smallholder producers, female and 
male. The ultimate project indicators of success will be focused on the harmonization of the 
implementation of HTPS in the various fields: farmers technology, agronomy, livelihoods and business 
development, economy over the supply chain and food security for the consumers Potato sector in GLA. 
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6 Importance of potato in the GLR 

Potato is an important crop in East Africa including the GLR. The table below gives some figures illustrating 
the importance of potato. Note that the average yield is very low compared to average yield in Europe 
which amounts 50-70 MT/ha. 

 

Table 1. Potato production in East Africa and the GLR 

 
NB Given the restricted time for preparing this document, these data are not the most recent ones. In a later version, 
we will adjust these data 

 

 Activities with HTPS in GLR in recent years 

The first trials with HTPS were done in 2016 in East-DRC. The results were very encouraging: the local 
farmers were eager to use the HTPS cultivars right away. However, as these cultivars lacked uniformity 
and good tuber traits, Solynta decided not to upgrade these experimental cultivars into commercial, but 
first push breeding to rapidly improve the HTPS hybrid cultivars.  

 

Table 2. HTPS activities in GLR in recent years 

HTPS activities in GLRA 2016 - 2020 

2016 DRC first trial in Africa with HTPS cultivars 

2016 Rwanda / 
Uganda HTPS fact finding mission 

2016 Uganda / Burundi technical HTPS workshop for stakeholders in Uganda & Burundi 

2017 

The Netherlands Accelerated breeding for Africa to develop better hybrid cultivars.  
Two hybrid cultivars developed and selected as reference hybrids. 2018 

2019 

2020 The Netherlands Conference on impact of HTPS with special emphasis on African context 

2020/21 Rwanda Agronomy research with HTPS 

2021/22 Burundi First trials for registration of two HTPS cultivars 

2022 Uganda / Burundi SEPIA mission 
 

This took some years and in 2019 two cultivars were chosen as reference cultivars and used in various 
countries in SSA, including Burundi and Rwanda (see Table 2). These cultivars are very useful to start with 
the first trials to get the stakeholders familiar with HTPS. However, these cultivars are quite susceptible to 
diseases. Therefore Solynta decided to implement the “marker assisted breeding (MAB)” technology 
whereby new traits can be introduced in only two years (see also Chapter 4). This has resulted in a 
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pipeline of improved hybrid cultivars, that are available for testing in GLR, as soon as the local people and 
organisation get familiar with the HTPS technologies. 

 Scoping mission 2022 and follow up: Recent impressions 

Between July 25th and August 6th 2022, a scoping mission was organized to Kenia, Uganda, Burundi and 
Ethiopia to explore the potential opportunities to enhance food security and wellbeing through HTPS potato 
cultivation in East Africa, including the GLR. The mission consisted of Peter Gildemacher (KIT), Pim 
Lindhout (Solynta) and Bernard de Geus (consultant). The mission was funded by IFDC and the 
Netherlands Food Partnership. 

The first conclusions of the scoping mission are that, in the all SSA countries visited, there is an 
understanding on the vast potential of HTPS to enhance sustainable potato production. Stakeholders agree 
that a joined effort is needed to train farmers on seed tuber and ware potato production. HTPS regulation 
for variety registration and certification needs to be developed and implemented as well. With respect to 
the current potato value chains in GLR, Burundi is most advanced with eight farmers producing mini tubers 
from in vitro cuttings and 300 farmers, producing seed tubers. In Uganda HTPS will be explored mainly 
through IFDC. In addition, in Uganda a potential site of the intended SEPIA Central Hub has been 
identified in discussions with the National Agricultural Research Organization (NARO). 

In the GLR countries already experiences with HTPS has been made: Congo DRC was the first country to 
successfully test HTPS in 2016. Moreover, in Rwanda HTPS variety trials have been performed in 2020-
2021. Similar HTPS trials have been performed in 2021-2022 in Burundi at ISABU (see also Table 2). 

SEPIA satellites are already in development. IFDC and the Embassy’s in Uganda and Burundi have invited 
the SEPIA team to define concept notes on HTPS sector transformation to be included in PSSD proposals 
which are currently considered. Moreover, with GCIAR (IITA) in Congo DRC a discussion in going on to 
initiate a SEPIA satellite on HTPS demonstration and training in the Kivu/Goma region of Congo DRC. 
Finally associated SEPIA satellite projects are envisaged in Kenya (through IFDC Kenya) and in 
development in Ethiopia (Ethiopian Netherlands Seed Partnership). These associated SEPIA satellite 
projects will strengthen the overall effort but also benefit from the SEPIA Central Hub in the GLR. 

Together the intended activities will leverage and will be leveraged through the SEPIA Central Hub. 
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7  The SEPIA Central Hub 

HTPS is a novel technology, and will trigger the innovation of potato sector practices in many aspects. A 
central applied research and learning hub is foreseen in an East African country with Uganda as serious 
candidate to vest such hub. Key staff of country satellites projects in GLR will receive exposure and 
training at this hub. The hub staff will provide backstopping to the GLR actors, as a more regional 
embedded alternative for international support uniquely being provided from the Netherlands.  

The integration of HTPS in African potato sectors will generate a wealth of regional and country specific 
knowledge on many aspects of HTPS, such as plant raising, seed tuber production and crop management. 
In order to secure that this knowledge will be made available, assessed and integrated at national and 
regional level, interaction with other satellite projects will be encouraged, promoted and facilitated. The 
envisaged regional HTPS knowledge hub is instrumental to coordinate central documentation in assessable 
formats for storage and retrieval. 

The SEPIA central hub is foreseen to support and to integrate the activities in the national SEPIA satellites 
by central training activities and testing locations. In addition, the central hub will be geared to harmonize 
activities in the area of the enabling environment: for example of HTPS regulation, certification, imports 
and exports. 

The SEPIA central hub will assure the quality of all activities (Table 3) under the flag of SEPIA, report on 
these activities and disseminate knowledge and experience, gained in SEPIA. 

The SEPIA central hub will have its own staff to support and to harmonize SEPIA activities as SEPIA 
operates in different regions and nations and has to cope with different environments and political 
realities. 

The SEPIA central hub needs to be established at a central location in the Great Lakes area. In discussions 
with the National Agricultural Research Organisation in Uganda (NARO) the Kachwekano area in south 
west Uganda has been selected as the preferred site for a Central Hub. The NARO has a site in 
Kachwekano, the location is well connected to transport (Kigali 1 hr). Moreover, NARO has the required 
mandate, expertise and land available.  

Funding of the SEPIA Central Hub is foreseen for a period of five years. After four years the activities of 
the Sepia Central Hub will be assessed and evaluated. This assessment and evaluation will be the basis for 
a decision to continuate funding.  

 

Figure 2. The Great Lakes Region and the presumed location of the SEPIA central hub in GLR 
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Table 3. The SEPIA GLR Central Hub: envisaged activities 

For technical training of 
seed multipliers 

-Sowing seeds and production of seedlings 

-Transplant of seedlings into the field 

-Crop management during all growth stages: seedlings, young plants till 
complete soil coverage, adult plants and crop senescence 

-Producing seed tubers 

-Harvesting and transport of seed tubers 

-Storage of seed tubers 

For general training of 
other stakeholders in the 
potato value chains 

-Training in supply chain management 

-Training in business economics 

-Internships 

-Training of trainers and extension experts 

For training ware potato 
producers 

-Trainer selection: pluralistic extension service 

-Late blight resistance management 

-Best-bet for fertilizer, water management etc. 

-Internships 

-Training of trainers and extension experts 

Regulators, policy makers -Technical training for organizing, executing and evaluating registration and 
demo trials  

-Creating awareness for the need of harmonization of regulation, certification 
etc. by GLR workshops and training programmes 

-Internships 

-Workshops supporting the development of joint policies and harmonization. 

Research  -Optimization of crop management for HTPS cultivation 

-Participatory variety selection for variety improvement 

-Design and validation of trials and cultivation protocols under standardized 
conditions in different countries 

Learning and monitoring  -Promoting cross-country interactions among the participants in SEPIA 

-Knowledge sharing trough joint seminars and workshops 

-Dissemination of knowledge and practices via publications in professional and 
scientific journals, websites and social media 

-Monitoring and activities (Central Hub and country satellites) 
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8 Theory of Change and results framework 

The main problem observed in the African potato sector is persistent low productivity. At the same time 
the incentives for productivity increase are there, in the form of a growing market, remunerative farm-
gate prices and a functioning market. The main causes for the low productivity are the combination of the 
use of poor quality seed tubers, sub-optimal crop husbandry and lack of control of potato diseases (late 
blight, bacterial wilt, viruses and others), together with reduced reliability of rainfall. All these are risk 
increasing factors for potato producers. The current potato varieties available and in use in GLR are not 
adapted enough to the smallholder farmer conditions to mitigate the production risks.  

The problem can be overcome by smallholder potato production transformation, based on the innovative 
Hybrid True Potato Seed technology. The HTPS breeding system can relatively rapidly provide potato 
varieties which are adapted to smallholder farmer needs in GLR. The introduction of a true seed 
multiplication step in the seed system can reduce costs and improve quality and local availability of quality 
seed for smallholders.  

A typical benefit of HTPS is the fast introduction of new traits in existing cultivars while maintaining the 
genetic make-up and hence also all characteristic of such advanced HTPS cultivar. A pipeline of HTPS 
cultivars with different combinations of resistance genes is available and has already been tested in Europe 
in 2020 and 2021. Such resistant cultivars will contribute to a reduction for the usage of fungicides, 
increase the robustness of potato production, reduce the chemical footprints and provide more yield 
stability for the farmers.   

The most suitable cultivars, that are selected in Europe, will become available and will be tested under the 
local conditions with local farmers. Such farmers participation in the cultivar selection is crucial to select 
the cultivars that are adapted to the farmers’ needs and preferences and this will facilitate the acceptance 
and penetrations of such cultivars in the local potato systems. 

Another aspect of participatory selections are the definition of the product profiles for the potato systems 
in GLR. These are helpful for the breeder to select the most promising cultivars for GLR. 

The vision of success and impact is increased productivity and income, and reduced risks for smallholder 
potato farmers in GLA. The integration of HTPS in GLA will mean a sustainable and systemic change, 
offering affordable access to potato varieties rapidly adapting to biotic and abiotic stress and market 
demands.     

Successful integration of HTPS needs an enabling environment accommodating import, variety registration 
and certification of HTPS in the GLR. This can be achieved through collaboration with regulators, and a 
training on HTPS for regulators, researchers and other potato sector decision makers. The first adapted 
HTPS varieties can be registered, multiplied and promoted to provide smallholder rapid access to the HTPS 
technology, while testing the adapted regulation for its functionality. 

HTPS needs to be integrated in the for-profit potato seed multiplication and distribution system. This 
necessitates national researchers and seed producers at different levels piloting with the technology, and 
the development of a division of labor between seed chain actors, and support in development of last-mile 
seed distribution channels.  

To benefit from good seed, smallholder producers need to be assisted in improving their crop husbandry 
practices. A large knowledge gap remains regarding optimal potato crop husbandry options, soil fertility 
management and potato disease management among the majority of GLR smallholder potato producers, 
resulting in an unnecessarily large yield gap, and low yields and sub-optimal profit margins.   

Adaptation and adoption of innovative technology will require piloting, learning, documentation and 
communication of experiences, with peers in the GLR and internationally (see also Figure 3).   
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Figure 3: Theory of Change and results framework 
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9 Objectives of the SEPIA Central Hub 

 Objective 1: Enabling environment.  

Harmonization of processes and definitions for HTPS registration and commercialization 

The expected outcomes leading to Objective 1 are:  

• Awareness of the potential of HTPS to food security and agricultural production among policy 
makers and regulators 

• Harmonization of HTPS policies, regulation and certification over GLR 

• Improved food security and food quality through enhancing potato production through HTPS  

• The value chain of potato more efficient and profitable through HTPS 

To realize the outcomes under Objective 1, the following activities are proposed:  

• Awareness creation within and among stakeholders for the potential of HTPS 

• Internships for stakeholders 

• Workshops supporting join policies, harmonization and commercialization 

• Policy support 

 

 Objective 2:  Economy and potential of HTPS Value Chains in GLR 

The expected outcomes leading to Objective 2 are:  

• Potential HTPS value chains in GLR countries identified 

• Alignment of potential HTPS value chains evaluated, implementation in progress 

• Creating stakeholder awareness for the potential revenues of alignment of HTPS value chains 

• Economy of HTPS value chains in GLR countries analyzed and evaluated 

• Harmonization of trade of HTPS and HTPS related products within the GLR 

To realize the outcomes under Objective 2, the following activities are proposed:  

• Socio-economics research: desk research, interviews, workshops 

• Workshops and seminars to promote awareness and alignment 

• Presentation and dissemination of results 

• Policy support to harmonize trade of HTPS and HTPS related products within the GLR 

 

 Objective 3: Agronomy of HTPS cropping systems in GLR 

The expected outcomes leading to Objective 3 are:  

• HTPS seedling production protocols developed to be implemented through SEPIA satellites 

• HTPS seed tuber production protocols developed to be implemented through SEPIA satellites 

• HTPS cultivation protocols developed to be implemented through SEPIA satellites 

To realize the outcomes under Objective 3, the following activities are proposed:  

• Development, testing and evaluation of HTPS cultivation protocols including protocols for sowing, 
seedling raising, seed tuber and ware tuber production 
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 Objective 4: Training and capacity building 

The expected outcomes leading to Objective 4 are:  

• Trainers of trainers trained in HTPS cultivation 

• Trainers of trainers trained in HTPS seedling production 

• Trainers of trainers trained in HTPS seed tuber production 

• Policy makers aware of the ins and outs of HTPS cultivation 

To realize the outcomes under Objective 4, the following activities are proposed:  

• Training trainers of trainers 

• Workshops for stakeholders 

• Demonstration of all aspects of HTPS cultivation 

 

 Objective 5: Reporting, Knowledge documentation, dissemination of knowledge, practices and 
learning 

The expected outcomes leading to Objective 6 are:  

• Knowledge and activities disseminated and documented 

• Interaction between SEPIA partners promoted 

• Activities in SEPIA monitored and reported 

To realize the outcomes under Objective 6, the following activities are proposed:  

• Monitoring and reported systems developed and implemented 

• Dissemination and documentation activities developed, protocols tested, validated and 
implemented 

• Bi annual meeting of the SEPIA partners and co-workers to present and to demonstrate the    
ongoing activities 
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9 Resource needs of the SEPIA Central Hub 

The most important investment is in manpower to facilitate the demonstration, training, research (testing 
and validation) and system transformation activities. The envisioned staff requirements are listed in Table 
3. For all the mentioned expertise, it can be considered how responsibilities can be combined, for 
efficiency purposes, with other requirements for expertise in the project where a satellite would be 
embedded. In particular the less HTPS focussed positions as data analyst, agricultural extension expert 
and local facilitator may already be foreseen or can be combined with other tasks.  

Table 3: Expertise requirements for the SEPIA Central Hub 

Title Description Remarks 

HTPS component coordinator Streamline activities SEPIA satellite 
projects international experience 

HTPS, seedling and seed 
production expert / agronomist 

Technical expert on different seed potato 
production technologies; supported by SEPIA private companies 

Data analysist Assure data consistency in research and 
evaluations 

link with protocols and data systems of SEPIA 
private companies 

Train the trainers expert 
Organise training activities for national 
trainers that train seed - and ware potato 
farmers  

support from IFDC and KIT experts 

HTPS business development expert 
Monitor activities in supply chain and 
evaluate costs and returns for all 
stakeholders 

Preferably expert with experience in private 
sector 

Station and field manager responsible for all operations excellent skills in agricultural operations and 
good communication abilities 

HTPS Public affairs/public 
relation/policy support expert 

Communication, relation management 
and support in policy development and 
harmonization 

Excellent personal skills, experienced in 
dissemination of knowledge and practices, 
networker, support from KIT and IFDC experts 

Adminstrator Administration and reporting Excellent personal skills, support from IFDC and 
KIT experts 

 

Table 4 provides a rough budget estimate for each proposed objective. The table provides the estimated 
costs on basis of support to the SEPIA central hub for a period of 5 years.  

 
activity cost staff cost technical assistance 

Objective 1: Enabling environment.  150.000 300.000 100.000 

Objective 2: Economy and potential of HTPS Value Chains  700.000 800.000 600.000 

Objective 3: Agronomy of HTPS cropping systems 500.000 250.000 600.000 

Objective 4: Training and capacity building 5.000.000 1.000.000 1.500.000 

Objective 5: Reporting, Knowledge documentation, 
dissemination of knowledge, practices and learning 150.000 250.000 150.000 

Total 6.500.000 2.600.000 2.950.000 

Grand total 12.050.000     

Table 4: Budget estimate (€€) for support to the central SEPIA hub for a period of 5 years. 
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10 SEPIA Partners 

Partners to be contracted:  

• NARO Kachwekano  ZARDI, applied research, variety testing 
• SEPIA companies: Solynta, Aardevo, technical backstopping 
• KIT Royal Tropical Institute 
• IFDC 

 
Associated stakeholders: 
• UPP 
• MAAIF variety registration and seed certification office 
• Field level extension service of farmer training service providers 
• Netherlands Food Partnership / SeedNL  
• WUR 
• Other HTPS companies 
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1 Executive summary 

Potato is the most important cash crop for smallholder farmers in the Kenyan 
highlands areas, and offers an excellent opportunity to improve their income and 
contribute to national food security. However, the productivity remains stagnantly 
low, largely because of the use of poor quality seed of ill-adapted varieties, in 
combination with sub-optimal crop husbandry. 
 
This concept note describes how to accelerate access by smallholders to Hybrid 
True Potato Seed (HTPS), to sustainably increase productivity. HTPS varieties have 
four crucial advantages: (i) seed production has a 500 times higher multiplication 
rate, (ii) it is 100,000 times lighter and easier to handle and distribute compared 
to tubers, (iii) the true seeds are pathogen free, and (iv) the technology allows for 
rapid breeding. These 4 advantages of HTPS together can solve the systemic 
constraints that keep Kenya from benefitting from the full food security and 
commercial potential of the crop.  
 
The objective of the project is to improve potato productivity and income by the 
diversity of smallholder producers, female and male, in Kenya. The ultimate 
project indicators of success will be focused on last-mile technology penetration 
and impact on smallholder producer livelihoods. 
 
The expected results and underlying outcomes are: 
 
Result 1: An enabling environment for HTPS breeding and commercialization 
• Import regulation of HTPS clear and pragmatic for both research and 

commercial purposes 
• Certification of HTPS based seedlings and seed tubers clear and pragmatic 
• HTPS variety registration regulation clear and regionally harmonized 
• HTPS technology understood and accepted by potato researchers, regulators 

and decision makers 
Result 2: HTPS Seed Chain Development 
• HTPS - based seed production technology adapted to Kenyan situation 
• HTPS - based seed business arrangements tested and established 
• First HTPS - based seedlings and seed tubers available to smallholder 

producers in Kenya 
Result 3: Registration of HTPS varieties adapted to Kenya smallholder 
demands  
• HTPS variety testing and registration system routine practice for stakeholders 
• The first HTPS variety adapted to Kenya demands registered 
Result 4: Adoption of HTPS and good agricultural practices 
• The first smallholder potato producers have adopted the first HTPS variety 
Result 5: Knowledge documentation, sharing and learning 
• Kenyan HTPS expert trained 
• Experiences of HTPS integration in Kenya documented and communicated 

nationally and internationally 
• Kenyan potato experts exposed to African and European HTPS experiences   
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2 Introduction 

Potato is an important crop in Kenya, both for food nutrition as well as for the 
economic position of Kenya small farm holders. Still, the yields are low due to 
restricted availability of high quality seed tubers and sub-optimal crop husbandry. 
In the last decades international organisations and national institutions have tried 
to improve this situation. However, the results are not showing the desired break-
through required to bridge the yield gap of smallholder African producers.  
  
Over the last 15 years, Hybrid True Potato Seed (HTPS) has been developed as an 
alternative for conventional vegetatively multiplied varieties by the Dutch company 
Solynta. In 2009, proof of principle was reached and the first experimental hybrids 
were tested in Africa already in 2016. Since then much progress has been made in 
the development of high yielding hybrid cultivars with good consumer quality, 
resistances to major pathogens, high yields and adaptation to the farmers’ needs. 
These products are being trialled now in Europe and the first material is currently 
being tested in East Africa. Discussions are under way regarding the first trialling 
in Kenya.  
 
The hybrid cultivars are produced as true seeds which has great advantages for 
logistic purposes and are devoid of any pathogen. The multiplication rate is 
millions per season, rendering the vegetative propagation of seed tubers with a 
multiplication factor of only ten per season, redundant. HTPS has great promises 
for the potato sector in Kenya, and can be the catalyst of potato sector change, 
and the bridging of the yield gap.  
 
This document describes the process and required activities to integrate HTPS in 
the Kenya potato sector regulation and seed value chain, and accelerate access by 
smallholder producers to the technology. The aim is to have at least one high 
quality HTPS in the hands of smallholder producers market in Kenya in 2027 and 
paving the way for routine registration and marketing of further improved HTPS 
varieties which will become available. 
 
The description of the HTPS activities is meant as a tool to consider integration of 
these activities in a larger potato sector development project, it is not meant to 
present a full-fledged stand-alone project.   
.  
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3 Principles public-private collaboration 

The proposed activities are based on public-private collaboration. Solynta is a 
private enterprise, which has the ambition to accelerate access to its new 
technology to smallholder producers in Sub-Sahara Africa. It is however aware that 
it cannot realise this on its own the systemic change in potato systems required to 
make the technology successful.  
 
The innovative nature of the technology makes joint learning, pre-competitive 
piloting and stakeholder collaboration necessary. The experiences of this process 
are public and will be published and communicated in open access channels and 
fora, for the benefit of the national, regional and international public and private 
sector.  
 
At this point Solynta is the front-runner in the HTPS technology, engaging in 
piloting the technology in African potato systems. However, other private 
enterprises are investing in the HTPS technology. They will benefit from the 
pioneering experience gained in this project. The project will be continuously 
open for partnership with additional international private companies ready to join, 
share and learn from the initiative.  
     
Of particular importance is the principle of equal collaboration with Kenyan public 
regulators, public research and private entrepreneurs. The success of the HTPS 
technology integration in the Kenya potato sector depends on joint piloting, 
learning and adaptation between sector stakeholders.  

The final objective of the project is to improve the potato productivity and income 
by the diversity of smallholder producers, female and male, in Kenya. The ultimate 
project indicators of success will be focused on last-mile technology penetration 
and impact on smallholder producer livelihoods.  
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4 Potato sector in Kenya 

Potato is an important cash crop for smallholder farmers in the Kenyan highlands 
areas (1600 meters above sea level and higher). Reliable national average yield 
figures are hard to get. Figure 1 shows FAO data on area and productivity of 
potato in Kenya0F

1 from 2016 to 2020. A total annual area under potato production 
of 200,000 hectares makes it an important crop for national food security and 
income. Average yields of around 10 tonnes per hectare show there is high 
potential for productivity increase.    
 

 
Figure 1. Potato area (ha) cultivated and average yield (t/ha) in Kenya 

Figure 2 shows a map with the main potato growing counties, showing a large part 
of the country is suitable for potato production. Most potato farmers in the potato 
production areas are able to produce a rainfed potato crop twice, following the 
bimodal pattern of rainfall in central and rift valley regions of Kenya. Above 2,500 
meters the distinction between seasons becomes less pronounced and 
evaporation is lower, allowing farmers to grow almost year round potatoes. In 
some potato growing areas potato producers use simple gravity powered 
sprinklers, fed by small streams to grow potatoes during the off-season. 
 
The marketing of potatoes is not formally structured, but relies on spot markets 
and competing traders and middlemen. The marketing system does succeed in 
offering all smallholder potato producers access to the market. What the 
marketing system is less able to cater for is diversified demands from the market. 
In particular crisp processors and the emerging market for processed French fries 
face difficulties with a quality supply.   
 
While the consistently large yield-gap can be considered in negative light, one 
could also see it differently. The fact that 1) the market for smallholder potatoes 
functions, and 2) virtually all smallholders in the Kenyan highlands produce and 
consider potatoes an important cash crop and 3) the potential for productivity 
increase is tremendous, offers a unique rural development option, and potential 
for income and food security impact.  
 
A major cause of low productivity of potatoes in Kenya is the limited use of high 
quality seed potatoes, resulting from poor availability in combination with sub-
optimal knowledge of farmers on seed degeneration, leading to poor bacterial wilt 

 
1 FAOSTAT (2019). Data. Retrieved 15 March 2019 from http://www.fao.org/faostat/en/#data/QC  

http://www.fao.org/faostat/en/#data/QC
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and virus disease control. This is exacerbated by additional sub-optimal 
agronomic and soil fertility management practices by farmers. 
 

 
 
Figure 2. Potato growing counties in Kenya1F

2  

 
2 Muthoni, Jane & Nyamongo, D.O. & Mbiyu, Miriam. (2017). Climatic Change, Its Likely Impact on Potato ( 

Solanum tuberosum L.) Production in Kenya and Plausible Coping Measures. International Journal of 

Horticulture. 10.5376/ijh.2017.07.0014. 
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5 Promise of HTPS technology 

Decades of efforts to improve access to and use by smallholder potato farmers in 
Kenya have improved yields, but not spectacularly, and not for the majority of 
smallholder producers. not substantially changed the situation. What is required is 
a radically different approach. This radically different approach can be offered 
through the Hybrid True Potato Seed (HTPS) technology.  
 
The HTPS technology can overcome the poor access to quality seed as it radically 
simplifies the seed potato chain: 

1 It is 100,000 times lighter than seed tubers 
2 It does not spoil as long as it is kept dry 
3 It has no dormancy and germinates when made moist 
4 The multiplication rate is 500 times faster than tubers, making the 

multiple generations of multiplications superfluous 
5 It is void of seed borne diseases (except for few rare viruses), which will 

help to strongly reduce the impact of viruses and bacterial wilt 
 
Using HTPS varieties, decentralised seed producers can easily be supplied, who 
specialise in transforming the true seed into seedlings and seed tubers which 
smallholders can procure locally against much reduced costs compared to the 
current scarce and thus hard to procure certified seed potato tubers. 
 
A second perpetual difficulty holding back African smallholder potato production 
is the absence of genetic gain over the last 50 years. New varieties get released at 
best once or twice in a decade. These varieties offer alternatives, but hardly even a 
significant yield gain. The shift from a conventional (tetraploid) crop improvement 
system to a hybrid (diploid) breeding system can: 

1 Reduce the length of variety development process from 20-40 years to 2-5 
years 

2 Make crop improvement targeted for specific traits 
3 Allow for step-wise improvement of varieties, adding desired traits, while 

maintaining the characteristics of a popular adopted variety 
 

The Hybrid True Potato Seed technology can be the vehicle to assist Sub-Saharan 
Africa to overcome the perpetual yield-gap that has plagued the potato sector for 
decades. Provided it is accompanied by ware potato support to adopt good 
agricultural practices, an unprecedented productivity leap is possible, with 
national scale impact on food security and a major economic boost in potato 
production zones. Potato price elasticity is high in the Kenyan market, a reduction 
in price resulting from increased production efficiency will stimulate increased 
consumption, allowing for the absorption of larger volumes, without a collapse of 
the market.   
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6 Theory of Change and results framework 

The main problem observed in the Kenyan potato sector is persistent low 
productivity. At the same time the incentives for productivity increase are there, in 
the form of a growing market, remunerative farm-gate prices and a functioning 
market. The main causes for the low productivity are the combination of the use 
of poor quality seed tubers, sub-optimal crop husbandry and lack of control of 
potato diseases (late blight, bacterial wilt, viruses and others), together with 
reduced reliability of rainfall. All these are risk increasing factors for potato 
producers. The current potato varieties available and in use in Kenya are not 
adapted enough to the smallholder farmer conditions to mitigate the production 
risks.  
 
The problem can be overcome by smallholder potato production transformation, 
based on the innovative Hybrid True Potato Seed technology. The HTPS breeding 
system can relatively rapidly provide potato varieties which are adapted to Kenya 
smallholder farmer needs. The introduction of a true seed multiplication step in 
the seed system can reduce costs and improve quality and local availability of 
quality seed for smallholders. Solynta has demonstrated proof of this concept by 
including two late blight resistance genes in just 2 years in an existing variety, 
using conventional, non-GMO, hybrid breeding techniques. The current pipeline of 
Solynta harbours numerous parental lines with multiple resistance genes to potato 
late blight. Potato late blight is the worldwide most damaging potato disease, also 
forcing farmer Kenyan to spray continuously, and resulting in significant crop 
losses. HTPS varieties will offer lower crop loss risks and reduced health hazards 
for smallholders.  
 
The vision of success and impact is increased productivity and income, and 
reduced risks for smallholder potato farmers in Kenya. The integration of HTPS in 
the Kenya will mean a sustainable and systemic change, offering affordable access 
to potato varieties rapidly adapting to biotic and abiotic stress and market 
demands.     
 
Successful integration of HTPS needs an enabling environment accommodating 
import, variety registration and certification of HTPS in Kenya. This can be 
achieved through collaboration with regulators, and a training on HTPS for 
regulators, researchers and other potato sector decision makers. The first adapted 
HTPS varieties can be registered, multiplied and promoted to provide smallholder 
rapid access to the HTPS technology, while testing the adapted regulation for its 
functionality. 
 
HTPS needs to be integrated in the for-profit potato seed multiplication and 
distribution system. This necessitates national researchers and seed producers at 
different levels piloting with the technology, and the development of a division of 
labour between seed chain actors, and support in development of last-mile seed 
distribution channels.  
 
To benefit from good seed, smallholder producers need to be assisted in 
improving their crop husbandry practices. A large knowledge gap remains 
regarding optimal potato crop husbandry options, soil fertility management and 
potato disease management among the majority of Kenyan smallholder potato 
producers, resulting in an unnecessarily large yield gap, and low yields and sub-
optimal profit margins.   
 



 

 
10 Potato Sector Transformation in Kenya through HTPS version 1 

 

Adaptation and adoption of innovative technology will require piloting, learning, 
documentation and communication of experiences, with peers in Kenya and 
internationally.   
 
 

 
Figure 3: Theory of Change 
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7 State of the art HTPS 

Hybrid true potato seed (HTPS) is de product of potato hybrid breeding. The two 
main characters of HTPS, that are different from the traditional potato system are 
the accelerated breeding and true seeds (True Potato Seed, TPS) as starting 
material for the cultivation of HTPS (Stockstad, 2019). This technology has been 
developed by the Dutch company Solynta, whereby the principle was shown in 
2009 (Lindhout et al., 2011). The first experimental HTPS cultivars were grown in 
the fields in Africa in 2016 (Fig 1; De Vries et al., 2016). The results were 
encouraging as these hybrids already yielded up to 30 ton/ha, three to five times 
the local average. Still, these hybrids were not commercialized as they did not 
meet all criteria for market introduction of a new cultivar. Since then Solynta has 
intensified the breeding programme and agronomy trials to adjust the potato 
cropping systems to HTPS.  

 
 Figure 4: Examples of HTPS in Africa  

A typical aspect of hybrid breeding is the rapid introduction of traits by using 
marker assisted breeding, As an example, Solynta converted a susceptible hybrid 
into a resistant hybrid carrying two genes for resistance to late blight in only two 
years, while the genetic constitution of the hybrid variety was maintained, 
compared to traditional breeding, whereby this process takes dozens of years and 
the genetic composition is lost (Su et al., 2020). This is typical for HTPS whereby 
new traits can be stacked in a couple of years. This is nowadays routinely done for 
resistances and research programmes are going on for other traits like cropping 
resilience and tuber quality. The extended agronomy studies has resulted in a 
portfolio of recipes for the farmers producing seed or ware tubers (Stockum et al., 
2020; Van Dijk et al., 2021) and the genetic and breeding research gives more 
insight in the principles and practical consequences of the hybrid breeding 
process (Adams et al., 2021; Eggers et al., 2021) and consequences for society 
(Beumer & Edelenbosch, 2019).  
 
HTPS is a paradigm shift in potato, with requires adaptations at several aspects in 
the potato chain. HTPS has great potentials but also great challenges for the 
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implementation. Therefore, the research at Solynta is often executed in 
cooperation with other potato companies and with public research centers and the 
results are published and also made available at 
https://www.solynta.com/publications/.   
 

https://www.solynta.com/publications/
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8 Results 

8.1 Result 1: An enabling environment for HTPS breeding and commercialization 
 
The first result is an enabling environment for HTPS breeding and 
commercialisation. Introduction and commercialization of HTPS does not only 
depend upon training, demonstration and marketing. Regulation, certification, 
building and maintaining a relevant network of stakeholders, active in the potato 
value chain are of equal importance. To assure the HTPS technology is accepted 
and objectively valued in the Kenya potato sector, it is essential to inform potato 
stakeholders, such as regulators, research and other decision makers, well. 
Important is that misunderstanding, for example that HTPS is GMO, is avoided as 
this will hamper registration and certification processes. To assure this they will 
be trained on the technology. 
 
Most regulation is already in place, but some regulatory aspects may require 
precision. True potato seed import phytosanitary risks are low and are comparable 
to hybrid vegetable seed, such as tomato seed, rather than potato tubers. To 
assure seed import regulation is based on evidence, a desk study on the 
challenges and opportunities of HTPS from the perspective of regulation and 
certification. This study will encompass phytosanitary, seed treatment, 
performance, societal, commercial and economical aspects of HTPS in the context 
of potato production in Kenya. Regulators will be invited to participate in order to 
facilitate the development of regulation for HTPS variety registration and seed 
certification in Kenya. In addition actual contamination analysis of imported true 
seed is proposed.  
 
For variety registration some precision may be required regarding benchmarks for 
comparison. For seed certification it is needed to elaborate how seedlings are 
handled. Seed laws are harmonised across East African and COMESA countries, 
and adaptation of regulation to accommodate HTPS is best done in East African 
context.  
 
The expected outcomes leading to Result 1 are:  

• Import regulation of HTPS clear and pragmatic for both research and commercial 

purposes 

• Certification of HTPS based seedlings and seed tubers clear and pragmatic 

• HTPS variety registration regulation clear and regionally harmonised 

• HTPS technology understood and accepted by potato researchers, regulators and 

decision makers 
 
To realize the outcomes under Result 1, the following activities are proposed:  

1.1. Desktop study of phytosanitary risks of HTPS import 

1.2. Analysis of pathogens traceable in HTPS 

1.3. Decide required seed treatment with regulatory authorities 

1.4. Develop and adopt generic seed import regulation for HTPS 

1.5. Assess seed potato certification protocol with MAAIF and amend to accommodate 

HTPS seedling and seed tuber certification 

1.6. Assess variety registration protocol with MAAIF and amend to accommodate HTPS 

varieties 

1.7. Training on HTPS of potato researchers, regulators and decision makers 

8.2 Result 2: HTPS Seed chain development 
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As HTPS is a new technology, applied research, in collaboration with local 
researchers and seed producers is needed. Among others, the following topics to 
investigate are anticipated: 

- Optimizing HTPS seedling production, transplanting technology and early 
full-field crop care. Scale of production of seedlings and seed - and ware 
tubers. 

- Seed chain actor capacities to handle different starter materials (true 
seeds, transplants, tubers)  

- Optimizing the division of labor between local seed chain actors per 
region, based on economic modelling 

 
To assure that Kenyan smallholder farmers gain better access to quality seed, an 
HTPS for-profit seed chain will be build that assures country-wide coverage and 
last mile marketing. The working assumption will be that smallholder ware potato 
producers will continue to prefer using seed tubers. These seed tubers will have to 
be produced and marketed locally to be cost-effective and easily accessible.  
 
The first step will be the scouting for a diversity of aspirant HTPS-based seed 
producers. These selected aspirant seed producers will be selected with partners 
such as the UPP, ISSD Plus, UNNSSPA, MIFA and MAAIF. The aspirant seed 
producers will receive training on HTPS-based seed production and pilot the 
technology at their farms. Based on the experiences of the piloting seed 
producers, economic analyses will be conducted, weaknesses in the chain will be 
assessed, and the inclusivity and penetration of different production and 
marketing options will be assessed. 
 
Based on these pilot experiences, the project will facilitate the development of 
Business-2-business agreements for the production and marketing of HTP seed, 
HTP seedlings and seed tubers, with the objective of inclusive last-mile reach of 
the technology.   
 
The expected outcomes leading to Result 2 are:  
• HTPS -based seed production technology adapted to Kenyan situation 

• HTPS-based seed business arrangements tested and established 

• First HTPS-based seedlings and seed tubers available to smallholder producers in Kenya 

 

To realize the outcomes under Result 2, the following activities are proposed:  
2.1 Selection of diverse aspirant HTPS-based seed producers 

2.2 Farmer participatory research on HTPS-based seed production 

2.3 Piloting, economic analysis and stress test of logistical and business arrangements 

between seed potato chain actors 

2.4 Training seed producers on seedling production, transplanting and seed tuber 

production 

2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing 

 

8.3 Result 3: Registration of HTPS varieties adapted to Kenya smallholder 
demands  

 
At the start of this project, best-bet experimental hybrid cultivars are made 
available by Solynta. These hybrids are used to get familiar with the HTPS system 
and to test the optimal conditions for the implementation of HTPS by the local 
farmers and are considered as reference hybrid varieties. These hybrids are tried 
exclusively at the 2 main research sites of the Kenya Agriculture and Livestock 
Research Organisation (KALRO) in Njabini and Molo. During all processes of the 
crop growth, from seed via seedling to plant and crop growth until the harvest, 
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relevant stakeholders, like the phytosanitary services (KEPHIS) farmers, extension 
experts, trainers and public officials are invited to monitor the development of the 
crop. This is relevant to get familiar with the HTPS system and to set criteria for 
variety selection and registration. This intensive interaction with stakeholders will 
be a constant factor, whereby the research centers play an important role in 
interaction, communication and dissemination. 
 
In the second or third year, new experimental hybrids with resistance genes to late 
blight are also included. As these hybrids are resistant to late blight, also the crop 
protection measures will be adjusted resulting in a reduction of the usage of crop 
protection agents. Depending on the judgement of the sector stakeholders 
regarding potential competitiveness of the material with late blight resistance, 
these will be formally entered into the variety registration protocol. As there are 
two main growing seasons per year, the knowledge of the HTPS varieties will be 
accumulating rapidly and decisions on entering additional new varieties to the 
registration process can be made quickly if the added value of these new varieties 
is clear. 
 
This process of introducing and monitoring existing and new varieties is repeated 
each year. In this way a system becomes in place, whereby the knowledge on 
growing HTPS varieties is accumulating, not only for the farmers’ purposes, but 
also for other stakeholders in the value chain like consumers and processors. 
These stakeholders provide feedback about the new varieties, that is channeled to 
the breeding programme for Solynta, whereby special emphasis on the product 
profile of varieties for various potato chains in Kenya. The Solynta breeders will 
take this into account and pay special attention to improvement of traits that are 
relevant for the potato value chains in Kenya. This iterative process of evaluations 
of existing and new varieties, defining and adjusting desired product profiles will 
become a constant factor and contribute to the robustness of the system and 
gradually result in better adapted potato hybrid varieties for the potato sector in 
Kenya.  
 
The expected outcomes leading to Result 3 are:  
• HTPS variety testing and registration system routine practice for stakeholders 

• HTPS varieties adapted to Kenya demands registered 

 

To realize the outcomes under Result 3, the following activities are proposed:  
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by 

seed chain actors 

3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits 

 

8.4 Adoption of HTPS and Good Agricultural Practices 
 
To realize the potential of high quality seed, only improving availability, reducing 
costs and increasing quality of this seed does not suffice. Smallholder potato 
producers are not all well educated in potato production. Even though farmer 
training efforts have been made by many actors, the task of training 500,000 
potato producing households on good agricultural practices has not yet been 
finalized, and each project intervening in the potato sector will need to contribute 
its share. Currently still many potato producers use sub-optimal production 
practices, copied and adapted from family, neighbors, and improved through 
experiential learning. To realize the objective of doubling productivity, crop 
husbandry practices require improvement. The best method to realize a change of 
practices by smallholder producers is to expose smallholder producers to 
alternative options compared to their current practices.  
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This is best done through engaging farmers in a season-long farmer field and 
business school (FFBS), in which they get the opportunity to test a try alternative 
ways to grow potatoes. This goes further than just a demonstration, as farmers 
are engaged in joint learning and analysis around a learning plot. This is an 
intensive, but effective method of adult education and ensures that topics and 
practices are weighed, internalized, and adopted, if deemed useful for the own 
situation. It also stimulates peer-to-peer discussion and analysis, which enriches 
the learning experience, and assures participants get exposed to the curriculum in 
5 different manners: 
1 Explanation by the facilitator 
2 Explanation in visually rich support materials (photo-strips, info-graphics, 

video clips,  
3 Testing and observing in the learning plot 
4 Individual testing in the own field 
5 Exchange on observations and experiences with peers 
 
For effective large-scale implementation of FFBS a diversity of partners will be 
engaged. Luckily there are within the Kenyan highlands intermediaries with 
experience in training potato producers. In each potato production area, all 
organisations and individuals with existing potato farmer training experience and 
mandate will be invited to participate, and delegate field facilitators. These field 
facilitators will receive a refresher training on the on the implementation of a FFBS 
curriculum with a farmer group, through a full potato season. The following 
principles will apply: 
• The facilitators need to commit to train 2 new farmer groups every season, for 

at least 6 seasons, or 3 years.  
• The host organizations of the facilitators need to contribute in-kind through 

availing the time of their staff 
• The project will assure field travel costs and a modest field allowance, based 

on the number of contact days with each farmer group, which is prescribed in 
the curriculum 

• The project will assure the modest materials required for the learning plot 
• The farmer groups will provide the land for the learning plot 
• An HTPS-based seed tuber producer will be linked to the group, demonstrate 

its seed potatoes in the learning plot and support the learning plot 
establishment, with the objective to build a market linkage 
 

As as many groups as possible require to be trained, budget consciousness is 
essential. An estimate of the cost per FFBS is 600 Euro, including field supervision. 
To realize scale and cost effectiveness per farmer trained, it is important to assure 
average farmer group size is not lower than 20 individuals, resulting in a targeted 
cost for the project of 30 Euro per farmer 
 
The expected outcomes leading to Result 4 are:  
• Smallholder potato producers adopted HTPS varieties 

• Smallholder potato producers apply GAPs relevant for their situation 

 

To realize the outcomes under Result 4, the following activities are proposed:  
4.1 Adaptation FFBS curriculum to integrate HTPS 

4.2 Identification and training of  FFBS facilitators 

4.3 FFBS training for 5000 ware potato producers (1% of Kenya potato farming households) 

 

8.5 Result 5: Knowledge documentation, sharing and learning 
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HTPS is a novel technology, and will trigger the innovation of potato sector 
practices in many aspects. A central applied research and learning hub is foreseen 
in an East African country, to be realized through a separate, related, project. Key 
staff of the Kenya satellite will receive exposure and training at this hub. The hub 
staff will provide backstopping to the Kenyan actors, as a more regional 
embedded alternative for international support uniquely being provided from the 
Netherlands.  
 
The integration of HTPS in African potato sectors will generate a wealth of regional 
and country specific knowledge on many aspects of HTPS, such as plant raising, 
seed tuber production and crop management. In order to secure that this 
knowledge will be made available, assessed and integrated at national and 
regional level, interaction with other satellite projects will be encouraged, 
promoted and facilitated. In this the envisaged regional HTPS knowledge hub be 
instrumental to coordinate central documentation in assessable formats for 
storage and retrieval.  
 
A deliberate documentation of the experiences of the Kenyan potato sector actors 
with HTPS will be documented through a write-shop.  
 
The expected outcomes leading to Result 5 are:  
• Kenyan HTPS experts trained  

• Experiences of HTPS integration in Kenya documented and communicated nationally 

and internationally  

• Kenyan potato experts exposed to African and European HTPS experiences 

 

To realize the outcomes under Result 5, the following activities are proposed:  
5.1 Training of Kenya potato researchers at central HTPS learning hub 

5.2 Write-shop to document Kenya  HTPS experiences 

5.3 (Scientific) publishing of Kenya HTPS experiences 

5.4 Sharing Kenya HTPS experiences in international (African) fora 
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9 Resource needs 

The most important investment is in manpower to facilitate the applied research 
and system transformation activities. The envisioned staff requirements are listed 
in Table 1. For all the mentioned expertise, it can be considered how 
responsibilities can be combined, for efficiency purposes, with other requirements 
for expertise in the project where a satellite would be embedded. In particular the 
less HTPS focussed positions as data analyst, agricultural extension expert and 
local facilitator may already be foreseen or can be combined with other tasks.  
 

Table 1: Expertise requirements for an HTPS satellite project, embedded in a 
larger potato sector development effort 

Title Description Remarks 
HTPS component coordinator Potato seed and ware chain 

expertise; 
National staff 

Based at Kachwekano-ZARDI 
Sector overview and understanding 
required; 
Will require training and support from KIT 
and Solynta 

HTPS, seedling and seed 
production expert 

Technical expert on different 
seed potato production 
technologies; 
National staff 

Based at Kachwekano ZARDI 
Will be supported with training and 
backstopping from Solynta or other private 
entrepreneur on production technologies 

Data analysist Assure data consistency in 
research and evaluations 

Based at Kachwekano ZARDI, could be a 
partial position, integrated in M&E 
expertise 

Agricultural extension – 
farmer training expert 

Coordinate the ware potato 
farmer training through FFBS 

Ability to coordinate with a variety of 
organisations with farmer training 
mandate; 
Can be a staff already foreseen in project 

Local extension and HTPS 
business development 
facilitator 

Local coordinator of activities Can assured through a regional staff 
already foreseen in the project 

International HTPS and seed 
potato sector development 
expertise 

Technical backstopping to 
research and development 
efforts 

If a regional East-African HTPS applied 
research and knowledge hub becomes a 
reality, much can be provided from there, 
rather than from the Netherlands   

 

Table 2 provides a rough budget estimate for each proposed result area. The 
budget is based on the assumption that the HTPS satellite project is attached as a 
component to a larger (seed) potato sector development project. In case it would 
be a full stand-alone project, the costs would be higher.   

 

Table 2: Budget estimate (Euro), for a 5 year project 

Activity 
cost Local staff 

Technical 
assistance

Result 1: An enabling environment for HTPS breeding and commercialization 40,000 40,000 30,000
Result 2: HTPS Seed Chain Development 75,000 50,000 50,000
Result 3: Registration of HTPS varieties adapted to Kenyan demands 75,000 50,000 50,000
Result 4: Adoption of HTPS and good agricultural practices 75,000 50,000 50,000
Result 5: Knowledge documentation, sharing and learning 30,000 25,000 60,000
Total 295,000 215,000 240,000
Grand total 750,000  
 



 

 
Potato Sector Development in Kenya through HTPS version 1 19 
 

9.1 Partners 
 
Lead organization: Organisation already implementing a potato project. IFDC 
Kenya is a likely and willing candidate organization.  
 
Contracted partners:  
• KALRO Tigoni, national potato research programme 
• KIT Royal Tropical Institute 
• Solynta 
 
Associated stakeholders: 
• National Potato Council of Kenya  
• KEPHIS 
• Field level extension service providers (public, private, NGO, Farmer 

organizations)  
• Netherlands Food Partnership / SeedNL  
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Annex 3: Project result framework 

Result 1: An enabling environment for HTPS breeding and commercialization
Outcomes
Import regulation of HTPS clear and pragmatic for both research and commercial purposes
Certification of HTPS based seedlings and seed tubers clear and pragmatic
HTPS variety registration regulation clear and regionally harmonised
HTPS technology understood and accepted by potato researchers, regulators and decision makers

Activities
1.1 Desktop study of phytosanitary risks of HTPS import
1.2 Analysis of pathogens traceable in HTPS
1.3 Decide required seed treatment with regulatory autorities
1.4 Develop and adopt generic seed import regulation for HTPS
1.5 Assess seed potato certification protocol with KEPHIS and amend to accommodate HTPS seedling and seed tuber certification
1.6 Assess variety registration protocol with KEPHIS and amend to accommodate HTPS varieties
1.7 Training on HTPS of potato researchers, regulators and decision makers

Result 2: HTPS Seed Chain Development
Outcomes
HTPS -based seed production technology adapted to Kenyan situation
HTPS-based seed business arrangements tested and established
First HTPS-based seedlings and seed tubers available to smallholder producers in Kenya

Activities
2.1 Selection of diverse aspirant HTPS-based seed producers
2.2 Training seed producers on seedling production, transplanting and seed tuber production
2.3 Farmer participatory research on HTPS-based seed production
2.4 Piloting, economic analysis and stress test of logistical and business arrangements between seed potato chain actors
2.5 Facilitation of B2B agreements on HTPS-based seed production and marketing

Result 3: Registration of HTPS varieties adapted to Kenyan demands 
Outcomes
HTPS variety testing and registration system routine practice for stakeholders
HTPS varieties adapted to Uganda demands registered

Activities
3.1 Registration of first reference HTPS varieties registered for piloting HTPS technology by seed chain actors
3.2 Registration of adapted HTPS varieties, harbouring disease resistance traits

Result 4: Adoption of HTPS and good agricultural practices
Outcomes
Smallholder potato producers adopted HTPS varieties
Smallholder potato producers apply GAPs rellevant for their situation

Activities
4.1 Adpatation FFBS curriculum to integrate HTPS
4.2 Identification and training of  FFBS facilitators
4.3 FFBS training for 5,000 ware potato producers

Result 5: Knowledge documentation, sharing and learning
Outcomes
Kenyan HTPS expert trained
Experiences of HTPS integration in Kenya documented and communicated nationally and internationally
Ugandan potato experts exposed to African and European HTPS experiences

Activities
5.1 Training of Kenyan poato researchers at central HTPS learning hub
5.2 Writeshop to document Kenyan  HTPS experiences
5.3 (Scientific) publishing of Kenyan HTPS experiences
5.4 Sharing Kenyan HTPS experiences in international (African) fora  



 
  

Annex 7 Presentations used to 
introduce the HTPS integration 
ambitions 
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Hybrid True Potato Seed 
revolution in Sub-
Sahara Africa

Closing the Smallholder
potato yield gap
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• The plan
• Our promise
• Next steps

Objectives

At the end of this presentation I want you to:

• Understand the promise of the HTPS technology 
for smallholders

• Share our dream of mainstreaming HTPS in 
smallholder farming in Sub-Sahara Africa

• Our plan to mainstream access to the 
technology is clear

• You are able to reflect on your potential role in 
our plan

3

Potato sector context: Great Impact Potatial

• Smallholder crop by definition as land access in high and mid altitude highly sub-divided

• Economically important crop for smallholders in Sub-Sahara Africa:
• East and Central African highlands: Kenya, Uganda, Ethiopia, Burundi, Rwanda, Tanzania, DR Congo

• Southern African mid-altitude and highlands: Zimbabwe, Malawi, Madagascar, Tanzania (South-Africa)

• Sahel zone: Mali, Burkina Faso, Niger, Sudan

• West-African mid-altitude: Nigeria, Cameroon, Guinea

• Marketing of produce by smallholders is not the main problem, their produce reaches the market, 

• Demand is growing and there is elasticity in the market to absorb additional production (if prices 
drop, consumption will grow)

• Productivity remains low in Sub-Sahara Africa, it is slowing growing, but still far from its potential

• In short: Smallholder crop + Easy market + large yield gap = Great Impact Potential

4
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World potato productivity trend
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Potato sector context: Reasons for low productivity
Seed quality (biophysical)
• Virus diseases
• Potato bacterial wilt
• Potato Cyst nematodes
• Poorly stored, sprouted, poorly timed seed tubers
Seed quality (genetic)
• Sub-optimal adaptation of varieties (heat tolerance, drought tolerance, growth period)
• Late blight
Crop husbandry
• Earthing-up
• Weeding
• Sub-optimal soil fertility management
Environment
• Sub-optimal water supply
• Degraded and acid soils

6

What is the Hybrid True 
Potato Seed technology?

• Potato varieties that 
can be reproduced 
through True Seed, 
rather than through 
seed tubers

• Varieties that are 
diploid, rather than 
tetraploid

7

HTPS benefits - Why are we so excited?

Seed quality (biophysical)

• True seed is light, and can be stored easily without spoiling, and has no dormancy issues

• True seed does not harbor seed borne diseases as viruses, bacterial wilt and nematodes

• Seed is homogeneous, overcoming a major problem of classic TPS

Seed quality (genetic)

• Breeding improved diploid varieties is much faster and cheaper than improving tetraploid varieties

• Different traits can be combined in diploid varieties through conventional breeding, making it a 
focused and targeted process rather than a game of chance

• Desired traits such as stable late blight resistance, virus resistance, drought tolerance, heat tolerance 
and earliness can be combined

• Major advantage compared to classic TPS

8
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Logistics simplified = major benefit for SSA

9

HTPS limits (1)

10

HTPS does not solve all causes of low 
productivity

• Crop husbandry related constraints 
remain

• Environmental constraints remain

HTPS requires systemic change of the 
seed potato system

• Regulation requires adaptation

• Local multiplication and marketing 
needs to be set-up

• Seed users might need to learn to 
use a new technology

HTPS limits (2)

HTPS is not fully mature
• Solynta has been investing in R&D for 10 years, 

leading to ‘proof of concept’ and first marketable 
varieties

• Varieties tailored to the African markets require 
additional effort

• The best division of labour and risk between 
different seed and ware potato producers needs to 
be figured out

• Ultimate market size for HTPS unknown, making it, 
especially for SSA, an uncertain investment

HTPS does not only produce winners
• The existing seed potato industry will loose turn-

over
• It does explain a ‘sitting-on-the-fence’ approach of 

the established companies
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Our Dream

Use the HTPS revolution to bridge the potato yield gap in Sub-
Sahara Africa

Our Goal: Mainstream HTPS in all (15) Sub-Sahara African countries where potatoes are of economic 
importance

Kenya, Uganda, Ethiopia, Burundi, Rwanda, Tanzania, DR Congo, Zimbabwe, Malawi, Madagascar, Mali, Burkina Faso, 
Sudan, Nigeria, Cameroon

1. Double average productivity

2. Double net return per hectare of potatoes by smallholder potato producers

3. Reduce cost of potatoes compared to other food crops by 25%, making it a mainstream food security 
crop for more consumers

Like the mobile phone closed the communication gap, HTPS can close the potato yield gap

12
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Our plan
Central Applied Research Hub - Jointly managed with a local organisation

1. Breed HTPS varieties to respond to the diverse demands of Sub-Sahara African markets and agro-ecologies

2. Develop training and marketing approach and materials for HTPS mainstreaming

3. Develop approach to adapt variety registration and potato seed certification regulation if needed

4. Organise learning and communication on potato seed system change

5. Offer specialist  expertise to satelite country projects

Satelite Country Projects – embedded in potato VC, seed sector or horticultural sector development projects

1. Mainstream HTPS in the national potato system

2. Train sector stakeholders on HTPS

3. Develop an HTPS multiplication and marketing system

4. HTPS variety selection and release

5. Adapt the variety registration and potato seed certification system if needed

6. Accompany HTPS promotion with training (farmer field schools) on intensification of potato production

13

Timeline

Phase 0: Project preparation, 1 year (funded publiclly; 2022)

Phase 1: Pre-competitive phase (Largely public funding; 2023-2027)

Phase 2: Early competitive phase (50-50 co-funding) (2028-2032)

• Impact investors

• Impact bonds / results based finance

Phase 3: Competitive phase (much smaller programme, 50-50 co-funding; 2032-2042)

• Most will be mainstream business, trough private funding

• Limited investments for continued pre-competitive collaboration and innovation

14

Inception phase

Description: Study phase to build partnerships, target areas, learn from and align Theory of Change with existing 
projects and programs

Funding: NFP, PSSD Burundi

Timing: 2022

End results: 

‐ Central hub project designed and funded for the pre‐competitive phase
‐ Commitment for supporting the central hub for the competitive phase

15

Pre-competitive phase

Description:  Phase is characterized by pre‐competitive collaboration for innovation (knowhow, pre‐commercial seed, starting 
local variety selection).

Funding: Public (development) funding with in‐kind support by private sector

End result in XX countries:

• Potato sector regulators and researchers trained on HTPS
• An emerging HTPS multiplication and  last‐mile distribution system
• Enabling environment for import and exchange of HTPS genetic material and HTPS variety registration
• Minimum 3 HTPS varieties in the market
• A 10% market share of HTPS varieties

In 1 country:
• An African based applied research, expertise and training center on HTPS
• An Africa based public‐private breeding program that can rapidly deliver new varieties with desired traits

16
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Early-competitive phase

Description:  Focus on scaling the commercial HTPS multiplication and last‐mile distribution to the diversity of African 
smallholders

Funding: Public‐private funded phase

End result in XX countries:

• Large scale adoption of HTPS as a result of base‐of‐the‐pyramid marketing techniques, accompanied by training in 
good agricultural practices

• A 200% increase in seed replacement by smallholder potato producers and an associated growth of the seed potato 
market in XX countries

• A 50% market share of HTPS varieties in the 11 countries

• A combined portfolio of 20+ HTPS varieties catering for the diversity of agro‐ecological and economic demands in Sub‐
Sahara Africa

• Minimum 5 HTPS varieties commercially available in each of the XX countries
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Competitive phase

Description:  The focus will be on facilitation of the commercial activities of competing Dutch and African private potato 
enterprises and advocacy to address emerging constraints in the 11 countries. The collaborative activities will be scaled down 
significantly. The SEPIA program will evolve into the African private HTPS collaboration platform with Dutch, international and 
African actors as members. Activities will be aimed at solving HTPS technical but also economic and logistic constraints. 

Funding: Largely private

The end result of this phase will be:

• A 300% increase in seed replacement by smallholder potato producers and an associated growth of the seed potato 
market in XX countries

• An 75% market share of HTPS varieties in XX countries

• A combined portfolio of 50+ HTPS varieties catering for all agro‐ecological and economic demands in Sub‐Sahara Africa

• Minimum 10 HTPS varieties commercially available in each of XX countries, from at least 3 competing companies

18

Our promise

• We are convinced of the benefits of HTPS for smallholder potato farmers ánd potato consumers in 
Sub-Sahara Africa

• We promise to invest our effort to seek financial support to accelerate access to HTPS in Sub-Sahara 
Africa, where it can make a major difference

• We promise to pursue INCLUSIVE access to the  HTPS technology, to assure the diversity of potato 
producers and consumers can benefit

• We promise to work in equal partnership with potato sector stakeholders in all countries where we will 
hopefully intervene

• We promise to keep seeking pre-competitive collaboration between private sector companies, as 
innovation is driven by joint learning

• We promise this is not the last you will hear from us, we will keep the dream alive, and make it a 
reality

19

Our limitations

• We do not have the resources required to catalyze the HTPS revolution

• We are not Africa-based, but Netherlands-based

• We are not full-time working on this

• We need public, private and civil society partners in Sub-Sahara Africa to spearhead the HTPS 
revolution

20
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Next steps

• Discuss possible roles different stakeholders in Kenya, Uganda, Burundi and Ethiopia

• Develop a full proposal for the central hub and 2 satellite projects, among which Burundi

• Seek funding for the core and satellite projects

• Start the HTPS revolution, and realize our dream!

21

Process

• First Q&A for clarifications

• Presentation from Pim Lindhout, Innovation Booster Solynta

• Time to reflect on:

1. What would be your unique added value in the HTPS revolution?
2. What would you need to bring this added value to the initiative?
3. Which resources can your organization contribute?

22

KIT – Royal Tropical Institute

Mauritskade 64

1092 AD Amsterdam

Contact

p.gildemacher@kit.nl

pim.lindhout@solynta.com

www.kit.nl
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Pim Lindhout
Solynta

Diploid hybrid breeding 
as a system innovation
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production, farmingBreedingGenetic 

research

The system: potato value chain

Vegetative production of seed
tubers in the field

Crossing tetraploid cultivars
Vegetative propagation
Many years of selections in the field

Ware potato production from
planted seed tubers in the field

Potato germplasmPotato germplasm

Cultivar ACultivar A Cultivar BCultivar B

clone selection

F1 clonesF1 clones

New cultivarNew cultivar

crossing

New commercial cultivar “potato seed”New commercial cultivar “potato seed”

clonal propagation

5 – 10 years

5 – 7 years

1 year

Traditional tetraploid empiric breeding



11/29/2022

2
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Hybrid potato value chain

Large scale hybrid seeds production

Generation of inbred lines by selfings
Crossings between inbred lines
Selections of parents and hybrids
Greenhouse and field testing

Ware potato production from
planted seedlings in the field

Packing, 
processing, 

retail
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Hybrid potato associated innovations

• Inbred lines 
• Genetic libraries

• Diploid inbred lines
• Hybrid breeding
• Trait stacking
• Greenhouse selection

• Seed multiplication of inbred lines
• Manual production of hybrid seeds
• Seed cleaning and processing
• Seed storage and distribution

• Sowing of true seeds
• Seedling raising & transplanting in the field
• Weeding

• Planning
• Logistics
• Product driven breeding

• Regulations: Import & exports of true seeds; Breeders rights
• Business / governance: access to seeds, value sharing

Packing, 
processing, 

retail

Seed core
Pesticide 1
Coating layer
Coating layer
Insecticide
Finishing layer
Colour

Seed Production 
& distribution 

Seedling production 
transplanting, 

farming
BreedingGenetic 

research

Many players in the potato value chain

Breeders Processors, 
retail, etc.

Farmers

Research centers

Machine builders

Seed producers

National authorities

Packing, 
processing, 

retail

Seed Production 
& distribution 

Seedling production 
transplanting, 

farming
BreedingGenetic 

research

Numerous innovations:
Game changer
Disruptive technology

Seed core
Pesticide 1
Coating layer
Coating layer
Insecticide
Finishing layer
Colour

Hybrid potato value chain



11/29/2022

3

1. Fast breeding
2. True seeds

Key features of hybrid potato:
Corn as example for hybrid breeding

Potato today

2015: susceptible hybrid x resistant source
2016: marker assisted backcrossings
2017: field trial with double stack resistant hybrid

FAST BREEDING: TRAIT STACKING

R1
Susceptible
R1+R2
R2

400.000 plants = 10 ha commercial potato field
~ 200 gram seeds = envelope
~ 25 ton seed tubers = big sea container
Multiplication: >> million hybrid seeds per year

True potato seed (TPS)
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Hybrid potato breeding: where are 
we today?

Solynta founders in 2009

Solynta company in 2019

Solynta today:

• R&D, production, G&A, commercial
• > 80 people
• test sites in NL, EU, Africa
• production sites in EU, South-America
• cooperations with academia
• cooperations in potato sector (HIP)
• many scientific publications
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Available at: https://www.solynta.com/publications/ Available at: https://www.solynta.com/publications/
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2016: Yield in Africa 30 t/ha

2022:
New generation 
hybrids from 
seedlings 

40 ton/ha
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2016 breeding platform ready:

 A collection of hybrids, covering all traits for 
the market, but no hybrid combining these 
traits

 Some hybrids producing 30 ton/ha
 None of the hybrids uniform enough for the 
market (including registration and breeders’ 
rights)

 All hybrids were susceptible to the main 
diseases, especially rendering them 
ineffective during the rainy season

 Little knowledge on HTPS crop management

2022: breeding pipeline operational

 A collection of individual hybrids, each combining 
most traits for the market

 Several hybrids producing more than 40 ton/ha
 All hybrids are uniform
 A pipeline of resistant hybrids, starting with at least 
one resistance gene to Phytophthora

 Technologies in place to introduce new traits in only 
two years

 A pipeline of stacked resistances in single hybrids, 
covering the most important diseases ‐> multistack
resistant hybrids 

 Much knowledge on HTPS crop management 

Cooperation and
sharing are crucial
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