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Abstract: The Push-Pull Technology (PPT) is a mixed cropping strategy that 
benefits sustainable intensification of smallholder farms. Task 7.2 of 
the UPSCALE project investigated how to increase the value chain 
integration of PPT through transdisciplinary multi-actor involvement 
in knowledge exchange, infrastructure and policy. The task aimed at 
identifying the value chain benefits of PPT; tackling barriers to market 
access of PPT farmers; conducting PPT products value chain analysis; 
linking smallholder farmers to main value chain players in the market; 
suggesting pathways for improvement using multi-actor communities 
of practice (MACs) including knowledge exchange, infrastructure and 
external policy dialogues; and monitoring value chain integration data 
for smallholder farmers. This task was achieved through participatory 
value chain mapping during national annual MAC meetings and 
regional stakeholder meetings, baseline and midline surveys in all 
study countries (Kenya, Uganda, Tanzania, Rwanda, and Ethiopia), 
survey of agrodealers in Kenya, farmers success stories, field visits, 
and synthesis of unpublished project reports. Results show that PPT 
has the following value chain benefits to farmers: increased yield of 
PPT products (maize, Desmodium, Brachiaria, milk), reduced need for 
pesticides, diversified income sources, integration of livestock and 
high value vegetables, and increased gross margin. However, barriers 
to upscaling these benefits include: low availability and high cost of 
Desmodium and Brachiaria seeds, limited access to extension 
services, small PPT plots, crop rotation which leads to destruction of 
established PPT plots and open grazing. The opportunities identified 
from the discussions for better value chain integration include: 
encouraging dialogue between different value chain actors; 
promoting community-based local production of PPT seeds for direct 
planting, raising seedlings or use of root splits; utilizing 
communication channels like radio, field demonstrations, and farmer 
field schools;  training and facilitating agrodealers about PPT to help 
them promote and distribute seeds more effectively to farmers; 
advocating for policy review on tariffs charged on imported 
Desmodium seeds; establishing organized collection centers to 
improve access to PPT products. Some suggested pathways for 
improving PPT value chains are: establishing community-based 
Desmodium and Brachiaria seed production, engaging regional 
government agencies for reduced Desmodium seed import tariffs, 
strengthening partnerships among value chain actors (including 
women and youth) to streamline seed availability and accessibility as 
well as PPT value chains sustainability; leveraging existing knowledge 
hubs to train farmers on PPT practices; opening certification 
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pathways for PPT products as a climate-resilient agricultural strategy; 
ensuring PPT is integrated into national agricultural policies for long-
term sustainability. PPT value chain integration is continuously being 
monitored through: regular MAC meetings where stakeholders share 
experiences on barriers to PPT adoption, tracking pricing trends for 
Desmodium and Brachiaria seeds to measure market stability, credit 
access, market interactions and real-time agricultural extension 
support through the e-Granary. In conclusion: we underscore that 
MACs have been instrumental in scaling up adoption, linking farmers 
to markets, and addressing barriers related to seed supply, extension 
services, and policy support. Through participatory value chain 
mapping and stakeholder engagement, the project has successfully 
integrated PPT into sustainable agricultural intensification efforts. 
However, challenges such as limited access to high-quality seeds, 
weak market linkages, and financial constraints continue to hinder 
full-scale adoption. The involvement of policymakers, private sector 
actors, and research institutions has helped identify pathways for 
improvement, including community-based seed production, policy 
advocacy, and digital market integration. 
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1 Introduction 

The Push-Pull Technology (PPT) is a mixed cropping strategy that benefits sustainable intensification 
of smallholder farms by intercropping a pest-repellent legume, Desmodium spp., and trap plants (e.g. 
Brachiaria grasses) between rows of maize or sorghum. In addition to benefiting the yields of maize 
and reducing pests (fall armyworms , stemborers and Striga weeds), PPT diversifies cereal farming 
through the production of high quality fodder by the PPT companion plants. Task 7.2 of the USCALE 
project focuses on increasing value chain integration of the PPT through transdisciplinary multi-actor 
involvement in knowledge exchange, infrastructure and policy. The task aims at identifying the 
benefits of PPT; tackling barriers to market access of PPT farmers; conducting PPT products value chain 
analysis; linking smallholder farmers to main value chain players in the market; suggesting pathways 
for improvement using Multi-Actor Communities of practice (MACs) including through knowledge 
exchange, infrastructure and external policy dialogues; and monitoring value chain integration data 
for smallholder farmers. This task has been achieved through participatory value chain mapping during 
national annual MAC meetings and regional stakeholder meetings, baseline and midline surveys in all 
study countries (Kenya, Uganda, Tanzania, Rwanda, and Ethiopia), survey of agrodealers in Kenya, 
farmers success stories, field visits, and synthesis of unpublished project reports. We discuss all the 
aspects of the task in the subsequent sections. 
 

2 Outcome of Initial Stakeholder Workshops 

During initial stakeholder workshops between March and September 2021 held in all five UPSCALE 
study countries (Kenya, Uganda, Rwanda, Tanzania, Ethiopia), transdisciplinary Multi-Actor 
Communities of practice (MAC) were formed. The goal was to set up a framework for coordination of 
PPT upscaling activities, information sharing, and transdisciplinary knowledge exchange among 
clusters of stakeholders and project partners. These were actualised by holding multi-stakeholder 
collaborative events and instigating public-private partnerships with potential to improve farmers’ 
timely access to agricultural input-output markets, stimulate links to other agri-services like e-
extension, insurance, credit and policy environments, and support participative and transdisciplinary 
approaches throughout the project. During the formation of MACs, initial main value chain actors 
were identified and their roles documented as shown below: 

a) Input suppliers: seed suppliers (Desmodium and Brachiaria; maize; sorghum), agrodealers 
providing farm inputs, and community-based seed production enterprises 

b) Farmers and producer groups: smallholder farmers adopting PPT or Farmer cooperatives 
engaged in seed multiplication and fodder production 

c) Processors and distributors: companies and cooperatives involved in processing and 
distributing Desmodium and Brachiaria fodder; livestock farmers using PPT fodder for dairy 
and poultry production 

d) Market and end users: dairy and poultry farmers purchasing PPT-derived fodder and 
consumers benefiting from improved food security and increased productivity 

e) Policy and support services, include: Ministry of Agriculture and national extension services; 
NGOs and research institutions promoting PPT adoption; and financial institutions supporting 
input financing for farmers  
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3 Value Chain Analysis 

3.1 Introduction 
The value chain analysis was conducted in all study countries during the national MAC meetings 
conducted in 2022. It entailed identifying value chain actors and the roles they play, PPT products, 
challenges faced by actors, proposed solutions and value chain maps, country specific efforts and 
success stories. We present each of these in subsequent subsections. During Period 3 (M13-18), 
UPSCALE project partners synthesized the values chains to be prioritized in order to increase PPT 
adoption. It was found that companion plants seed and planting materials was a major hindrance to 
PPT widespread adoption in Eastern Africa. Therefore, the seed system was prioritized for value chain 
analysis, mapping and integration. This position was presented at the 2nd General Assembly and 
participatory activity at the 2nd Regional Stakeholders Meeting in Rwanda (2022). Participatory value 
chain analysis for Brachiaria and Desmodium seeds and planting materials were conducted in all study 
countries (Appendix 1-9).  
 

3.2 Tackling Market Access Barriers 
During the 2nd National MAC meetings in Kenya, Uganda, Tanzania, Rwanda and Kenya, a 
participatory value chain analysis for Desmodium and Brachiaria seeds was conducted. The analysis 
identified key value chain actors, their activities, associated costs, and challenges/barriers to adoption 
of PPT and development of an effective value chain for PPT products.  
 
In the Rwanda MAC Meeting, it was reported farmers were trained to multiply Desmodium seeds, link 
with markets, and engage in collective selling of Brachiaria and Desmodium fodder. Farmers sold 4 
tons of Desmodium and Brachiaria during the 2023 season. Efforts have also been made to link 
smallholder farmers to markets and increase the involvement of Small and Medium Enterprises (SME) 
in the project. In Rwanda, farmers were linked to the Rwandan Kenya Seed Company subsidiary for 
training on production processes and marketing of Desmodium seed products. In its application in 
Rwanda, Uganda and Kenya, the e-Granary platform was adapted as a way to digitally share market 
information and facilitate collaboration between PPT farmers and other stakeholders.  
 
In the discussions, it was established that Ethiopia has favourable climatic conditions for Desmodium 
seed production by experienced farmers who also offer competitive prices. The focus was on how to 
harmonize seed transfer protocols to improve market access. In the Ethiopia 3rd National MAC 
meeting, the focus was on value chain mapping to position Ethiopia as a regional Desmodium seed 
supplier. Efforts included: registering Desmodium seed varieties for official recognition; creating 
linkages between farmers and seed merchants; and engaging SMEs in the PPT value chain. 
 
MU surveyed agrodealers in 2022 in 11 counties (Kisumu, Vihiga, Siaya, Homa Bay, Migori, Bungoma, 
Kakamega, Kisii, Busia, and Trans Nzoia) of western Kenya using semi-structured interviews. The data 
showed that: only 23 out of 111 agrodealers stocked Desmodium seeds; seed availability was low due 
to limited demand, high costs, and farmer preference for alternative fodder for livestock; the average 
price per kg of Desmodium seeds was KES 6,171 (EUR 42), with a minimum of KES 4,100 (EUR 28) and 
a maximum of KES 7,500 (EUR 51). 
 
The main reasons agrodealers were not selling the seeds were: perception that demand is not there, 
making agrodealers fear stocking the seeds for risk of losses; perception that seeds are not available 
and/or expensive; perception that farmers prefer other fodder apart from Desmodium because they 
have been used to these over time and they are cheap; and lack of awareness or detailed information 
on Desmodium application for PPT (beyond its traditional use as a fodder) in some parts of the region.  
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It was further discovered that agrodealers are willing to sell the Desmodium seeds as long as the 
demand is created. Most agrodealers need information on where to obtain the seeds, and prices need 
to be reduced for the farmers to afford them. Both farmers and agrodealers need to be sensitized on 
the PPT through training by extension officers and demonstration plots established in the county. 
 
In addition to bottlenecks to access the fodder seed, results of the survey also showed that lack of 
awareness among farmers is a major barrier to their adoption. To improve market access, it is 
recommended to: 

1. Stimulate demand through sensitization efforts. 
2. Provide market information to agrodealers to encourage seed stocking. 
3. Reduce seed prices to make adoption more accessible. 
4. Deploy extension officers to train farmers. 
5. Establish demonstration plots to showcase the benefits of PPT adoption. 

 
In Month 42 using baseline and midline survey data, the barriers and drivers of PPT adoption were 
assessed focusing on socioeconomic, gender, spatial, institutional, environmental, and policy-related 
factors (see Deliverable 7.1, April 2024 from which relevant results are discussed below). The surveys 
included both the PPT users and non-users. The midline survey included focus group discussions and 
key informant interviews of experts in the field. From the key informants across the value chain, the 
following were identified as barriers and opportunities to the value chain development. 
 

3.3 Benefits of Push Pull Technology products  
PPT has been found to be beneficial to control pests like stemborers, fall armyworm and Striga weeds, 
leading to increased yields and improved farm incomes. The PPT products identified during the MAC 
meetings include cereals (maize, sorghum), fodder (PPT companion plants: Desmodium, Napier grass, 
Brachiaria grass), agroforestry products, livestock products (dairy and meat products including small 
ruminants, chickens, eggs, vegetables for which integration work with PPT has started in Kenya). 
Several actors are involved in each of these PPT value chains. Their roles include: production, 
aggregation, processing, input supply, trade, consumption. 
 
Comparing maize output between PPT and non-PPT maize users, the UPSCALE baseline survey 
revealed that PPT users had significantly higher output per unit area in comparison with non-PPT users 
(Table 1). This is substantiated by results of agroecological field surveys in WP2 and to some extent 
WP4, whereby yields were shown to have a lower magnitude of difference when comparing PPT with 
maize-bean intercrop as opposed to monoculture (see also Deliverables 2.2, April 2024, 4.1, January 
2024, and 6.3, in prep.; results in D4.1 especially reflect lower leaf damage of the maize under PPT). 
The survey shown in Table 1 included a majority of farmers performing intercropping with beans, 
except in Rwanda where beans are mainly planted in seasonal rotation with monocultural maize. 
 
Table 1: Differences in mean variables of PPT users and non-users across the five countries 

  Non-users PPT Users   

Variable description Mean SE Mean SE T-value 

Outcome variables 
Maize gross margin (USD per hectare) 294.191 18.918 390.531 25.195 -3.115*** 

Maize productivity (kilograms per hectare) 1498.5 66.7 2144.5 102.4 -5.510*** 

Independent variables 
Tropical livestock units 2.197 0.122 2.258 0.144 -0.312 

Credit constraint (1=constrained; 
0=otherwise) 

0.137 0.012 0.151 0.016 -0.737 

Practices intercropping (1=participant; 
0=non-participant) 

0.510 0.017 0.483 0.022  0.975 
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  Non-users PPT Users   

Market participation (1=participant; 
0=non-participant) 

0.615 0.016 0.628 0.021 -0.479 

Farm affected by stem borer pest 
(1=affected; 0=not affected) 

0.733 0.015 0.576 0.022  6.149*** 

Farm affected by striga weed (1=affected; 
0=not affected) 

0.616 0.016 0.452 0.022  6.062*** 

Soil-fertility on sub-plot (scale: 1=high 
fertility; 3=low fertility) 

1.893 0.024 1.812 0.029  2.130** 

Source: Mwangi et al., in prep. and Deliverable 7.1 of the UPSCALE project. 
 
Evidence from trials in Kenya, Uganda, and Tanzania shows soil fertility improvement, in terms of 
improved nitrogen fixation, phosphorus bioavailability, and carbon sequestration. Reduced pest 
infestation (striga and fall armyworm), and enhanced weed control have increased cereal yields 
leading to marketable surplus. Testimony in Tanzania reveals for instance that before adopting PPT, 
Mwajuma Shabani (Figure 1) was making losses and mainly produced for subsistence. She was 
previously harvesting only 40kg of maize grain, but is currently harvesting approximately 4 to 6 bags 
(100 kg each) from an area of 928m2, thereby making a profit from adoption of PPT.  
 

 
Figure 1: Mwajuma Shabani, a farmer in Tanzania 

A case study in western Kenya by farmers collaborating with the project in the framework of the 
Sigomere Organic Agriculture Programme highlights the market integration of vegetable value chains 
into PPT, where 30 members regularly produce to the market by supplying organic vegetables to 
health facilities at Sigomere (Figure 2). These farmers have also reported good farm gate earnings 
from fodder (Desmodium and Brachiaria) sales ranging from KES 200 to KES 300 (EUR 1.54 to EUR 
2.31) depending on the season. They add value by incorporating Desmodium fodder into the 
Brachiaria hay before baling thus improving the nutritive value of the product before marketing 
(Figure 3). 
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Figure 2: Vegetable harvesting at Paskalia’s farm-Sigomere, Siaya County supply health facilities 

 
Figure 3: Value addition by incorporating Desmodium into Brachiaria bale at Hay store at Sigomere-Siaya County, Kenya 

Farmers in Rwanda have successfully sold 4 tons of Desmodium and Brachiaria seedlings to fellow 
farmers for PPT scaling up. This has resulted in production of high-quality fodder for dairy farmers in 
the project site (Figure 4). 
 

 
Figure 4: Senzoga Jean Batiste and his PPT farmer group making Brachiaria and Desmodium fodder for their farmer group, 
Gatsibo, Rwanda 
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3.4 Barriers to PPT products value chains 
Push-pull products with relevance for value chains identified during value chain analysis included 
cereals (maize, sorghum); fodder including Desmodium, Napier grass, Brachiaria grass; agroforestry 
products; livestock products including dairy products, small ruminants, chickens, eggs; and vegetables 
with intensification work already started in Kenya. Several actors are involved in each of these PPT 
value chains. Their roles include: production, aggregation, processing, input supply, trade, 
consumption. 
 
Barriers to value chain integration were identified in the midline survey and the value chain analysis 
in all participating countries (reported in D7.1, April 2024). The barriers include:  
• high cost of Desmodium and Brachiaria seed; delays in Desmodium and Brachiaria seed supply;  
• high transportation costs due to long distances and fluctuating fuel prices;  
• limited access to capital preventing farmers from adopting PPT;  
• low seed quality with poor germination rates undermining trust;  
• fluctuating input prices;  
• stringent bureaucratic hurdles in countries like Rwanda making it difficult to access necessary 

inputs for PPT adoption;  
• inadequate infrastructure, environmental challenges, and high production costs affecting quality 

seed supply;  
• poor infrastructure, high transportation costs, and inconsistent quality control undermining 

efficient trade of agricultural products, including PPT;  
• limited access to extension services and insufficient support for extension officers hindering 

effective dissemination of PPT adoption techniques;  
• small PPT plots which imply the need to aggregate output for economic value;  
• crop rotation as an agronomic practice leads to destruction of established PPT plots;  
• open grazing during the off-season threatens any established PPT plots which are perennial. 
 

3.5 Opportunities for PPT products value chains 
Opportunities were identified in the midline survey and the value chain analysis in all participating 
countries (reported in D7.1, April 2024). The opportunities identified from the discussions include: 
• increasing awareness about the benefits of PPT helps stimulate demand and facilitate adoption 

through workshops, encouraging dialogue between different value chain actors to improve pricing 
and access to PPT products;  

• promoting local production of PPT seeds for direct planting, raising seedlings or use of splits (by 
engaging youths as an enterprise) to reduce dependency on external sources;  

• organizing training sessions on seed production, storage, and PPT techniques to increase adoption 
and sustainability;  

• utilizing various communication channels like radio, field demonstrations, and farmer field schools 
to enhance the spread of information and improve adoption rates;  

• enhancing road networks, security, and addressing fuel costs to reduce transportation expenses 
and product losses, facilitating better access to PPT products;  

• strengthening law enforcement to prevent theft and ensure security can make transportation 
safer and more reliable;  

• establishing mechanisms for timely payments to improve farmers’ financial stability and 
incentivize PPT adoption;   

• training agrodealers about PPT to help them promote and distribute seeds more effectively to 
farmers;  

• advocating for government subsidies to make importing seeds more affordable for traders, to 
benefit farmers;  
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• establishing collection centres in rural areas to improve access to PPT products from small plots 

can enhance smoother distribution;  
• strengthening extension services, including community-driven programs to provide critical 

support for farmers in adopting PPT practices;  
• using media platforms like radio and social media to raise awareness and demand for PPT can 

improve adoption and market opportunities. 

3.6 Challenges and proposed solutions on PPT value chains 
Challenges include small sizes of PPT plots, seen as largely experimental (the small crop needs to be 
aggregated for economic value), Desmodium seeds availability and costs (too high for most 
smallholder farmers), crop rotation especially in Rwanda and Ethiopia, which means the destruction 
of PPT plots, open grazing during the off-season and how to extract value from PPT by value chain 
actors. 
 
Other challenges include insufficient demand and marketing infrastructure for Desmodium and 
Brachiaria fodder. Farmers face difficulties in linking their products to potential buyers. Especially in 
Kenya, Uganda and Tanzania there is a shortage of Desmodium and Brachiaria seeds that limits the 
adoption of PPT. There are few seed merchants, and quality control mechanisms are weak. 
Establishing PPT plots requires significant investment in seeds and training, making it inaccessible for 
many smallholder farmers. Seed tracking and quality assurance at the community level are 
inconsistent. A limited number of suppliers are available to distribute the seeds efficiently. These are 
summarized in Appendix 10. 
 
Some proposed solutions include:  
• Conducting market education campaigns to promote the benefits of Desmodium and Brachiaria 

fodder.  
• Connecting PPT farmers with livestock farmers to enhance the fodder market.  
• Digitizing the fodder value chain (through the eGranary) to improve transparency and ease 

transactions.  
• Establishing local seed enterprises to reduce costs and improve availability.  
• Advocating for seed subsidies and VAT exemptions to lower costs for farmers.  
• Training farmer groups to become certified seed producers.  
• Setting internal market regulations (in-country) to improve quality assurance.  
• Engaging policymakers to integrate PPT into national agricultural extension programs.  
• Finally, strengthening partnerships between NGOs, private sector players, and government 

institutions to scale up PPT adoption. 
 
For the seed system (see Table 2), the proposed solutions are to strengthen the system by creating 
own seed production (Desmodium e.g. in Ethiopia with considerable efforts expended). Farmers can 
use splits/ cuttings when there is high precipitation. Community seed stewardship (spearheaded by 
icipe) is critical in providing homegrown solutions to the seed problem. Engaging the youth to produce 
seedlings in nurseries (e.g. in Uganda) incentivises them to trade. Increasing PPT adoption and 
expansion of PPT through using farmer teachers (spearheaded by icipe) will increase the amount of 
PPT product outputs. Working directly with farmers to solve their problems, and increasing advocacy, 
external dialogues is critical to cement these efforts. 
 
Table 2: Challenges and proposed solutions on PPT seed value chain 

DESCRIPTION SEED VALUE CHAIN 
Low seed production capacity Capacity build on community-based production 
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Identification of the relevant actors Agro-ecologists to help in the identification of pure 

parent stalk, out growers to work with, seed production 
protocols and capacity building for all stakeholders 

Lack of market linkages and recognition 
of farmer seed unions 
  

Enhance policy support to work with research 
institutions and other stakeholders. Farmer seed unions 
receive certification to enable them to reach out to the 
markets. 

Limited land space for seed production Allocation of small plots to seed production farms for 
commercial use. 

High regulation on seeds and lack of seed 
certification 

Governments to adopt agricultural research centres for 
seed production 

3.7 Country Specific Value Chain Efforts 
Table 3: Country Specific Value Chain Efforts 

Country Value Chain Effort 
Rwanda Farmers are increasingly diversifying planting materials; including Brachiaria-splits and 

Desmodium-cuttings. A MAC member through AGRICARE is making available 
Brachiaria & Desmodium seeds, and training farmers on PPT through on-field and 
demonstration plots for farmer observation. A civil society organisation is 
disseminating PPT information to other districts including Gatsibo. 

Kenya There is increased intensification of PPT into vegetables and hay production in western 
Kenya study region. Additionally, dairy farmers (goats and cows) are increasing in 
specific areas (Sigomere and Kisumu West) because of available fodder supply. Teacher 
farmers (such as Pascalia in Sigomere) have developed a network of community seed 
stewardship, to expand seed access and affordability. 

Uganda Off-takers/aggregators are currently linking smallholder maize farmers to the user and 
processor markets. This motivates small scale farmers to sustainably adopt PPT. 

Ethiopia There are efforts for PPT trials on sorghum; agroforestry and fodder mainly in the 
animal value chains. Desmodium can be produced locally in Ethiopia due to favourable 
climatic conditions for the plant’s flowering. Its production as fodder and companion 
plant has been actively engaged and is now well advanced, with Desmodium sold at an 
affordable price for farmers (see Section 4 Midterm assessment of value chains). 

Tanzania Intensification/diversification from cereals to mixed farming. Intensification is done 
with legumes (green grams, cowpeas and vegetables e.g. Kale). Mixed farming is 
carried out where Desmodium and Brachiaria are used as forage and hay. Farmers are 
trained through PPT demonstrations at trial sites and existing village knowledge 
centres. This creates awareness and interest in establishing and adopting PPT. Field 
days, farmer assessment, road shows and field demonstrations are among the tools 
used to accelerate adoption. Tanzania managed to have a local organization which is 
producing Desmodium green-leaf seeds by contracting farmers in its mandate area. In 
parallel, efforts to register Desmodium seed for export and trade outside the informal 
seed system have been ongoing, with a successful registration achieved recently in 
2025 (see Section 4 Midterm assessment of value chains). 

 

3.8 PPT Value Chain Success Stories 
Some success stories include farmers multiplying planting materials (Brachiaria-splits and 
Desmodium-cuttings); a MAC member through AGRICARE (Gatsibo-Rwanda) is selling Brachiaria & 
Desmodium seeds and training farmers on PPT; a civil society organization (CSO) is disseminating PPT 
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in other districts in Rwanda. Intensification into vegetables, hay production (see Figure 3) in western 
Kenya, dairying, community seed stewardship, are ongoing including with support of farmer teachers. 
Off-takers are linking smallholder maize farmers to markets in Uganda. Agroforestry and animal value 
chains have been strengthened in Ethiopia. A seed company is processing Desmodium seeds in 
Tanzania. From 2024, successful Desmodium production in Ethiopia and its registration in Tanzania 
are expected to help unlock a price decrease of companion plant seeds across the region (see Section 
4 Midterm assessment of value chains). 

3.9 Mapping PPT Seed Value Chains 
During the national MAC meetings in each study country in 2022 we conducted a PPT seed value chain 
mapping to unlock the Desmodium and Brachiaria seed challenge (Appendix 1-5). We found that the 
PPT value chains were not well developed and required strengthening, incentivisation and close 
monitoring. Additional information was also collected during the value chain mappings. These 
included Agricultural Product Value Chain for Brachiaria and Desmodium Ethiopia, SWOT Analysis for 
Brachiaria and Desmodium, Actors Main Characteristics for Brachiaria and Desmodium; Challenges, 
opportunities, bottlenecks and support needed for development of Desmodium; and Plurality of seed 
systems.  These are presented in summary tables in Appendices 6-9. 

3.10 Synthesis of Participatory Value Chain Mapping 
Synthesis of the participative value chain mapping and integration on the PPT seed systems indicate 
the region's potential to produce its own seeds (to date a large proportion of the Desmodium seed 
has been instead imported from Australia). Important lessons from this activity include building the 
capacity of farmer groups and enterprises to produce and process seeds through formal and or semi-
formal systems based on existing regulatory frameworks.  Women, youth and farmer groups could be 
involved in input supply (planting materials enterprises: nurseries and vegetative propagation). These 
efforts make planting materials available for wide scale adoption of PPT. Additionally, this has the 
potential to mitigate the high cost of seeds currently ranging from USD35-USD80 per kg of 
Desmodium/Brachiaria seeds respectively.  

 
Figure 5: Multi-stakeholders activities including value chain mapping at the UPSCALE GA, February 2022 in Rwanda and 
online, including in-person clusters in all five study countries 

 
Additionally, there is a need to coordinate value chain efforts at relevant regional levels to explicitly 
leverage synergies between projects and practices and to avoid conflicting guidelines and 
recommendations on the ground for farmers.  
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In Kenya, an affiliated MSc student, Ms. Winnie Oliech, has studied the combined effect of 
collaboration, commitment and coordination of PPT value chains on return on investment (ROI) as a 
proxy of financial performance using the Kenyan midline survey data (see Table 4). It is indicative that 
collaboration and commitment among PPT farmers have statistically significant impacts on financial 
performance. Coordination of the value chains, however, was overall low and did not have statistically 
significant effects on ROI.   
 
Table 4: Combined effect of collaboration, commitment and coordination on PPT farmers Financial Performance 

 
 

This is further corroborated by key informant interviews (during the Midline Survey) on the topic 
improving PPT value chains. Stakeholders identify four issues. The first is that there are concerns about 
availability of high quality, certified seeds for both the PPT companion crops. This includes sourcing 
issues and the need for improved seed distribution networks. Stakeholders suggest that strengthening 
market linkages for the push-pull components, particularly Desmodium and Napier/Brachiaria grass, 
will encourage wider adoption. This includes developing value-added products from these crops and 
connecting farmers to potential buyers.  
 
The second issue is that many farmers face financial constraints, making it difficult to access the initial 
investment required for implementing PPT. This included the costs of seeds, labour, and technical 
assistance. Some stakeholders lack a well-established market infrastructure for selling push-pull 
components, leading to difficulties in finding buyers and securing fair prices for these products. 
 
The third issue is a recommendation of providing financial incentives to encourage farmers to adopt 
PPT. This can be in the form of subsidies, loans, and insurance schemes specifically targeted at push-
pull implementation. The last issue is another recommendation of developing market infrastructure 
and value chains for push-pull components, connecting farmers to potential buyers and promoting 
value-added products from the push and pull crops. 
 
Collaborations and partnerships can be encouraged with financial institutions to develop innovative 
financial products tailored to the needs of farmers who wish to adopt PPT. Farmer cooperatives can 
play a vital role in facilitating collective action, sharing resources, and strengthening market access for 
push-pull components. 
 

4 Mid-term assessment of PPT Value Chains 

Deliverable D1.4: Mid-term assessment on multi-actor feedback and co-construction processes within 
MACs, for transformative transdisciplinary research approaches (February 2024) included an 
assessment of PPT value chains. The topics of interest were a reflection on new adopters and progress 
of existing adopters, integration with other food crops, seed system management in each country. 
The points of intervention for enhanced scaling up and how the information is shared among the 
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partners, MACs, farmers, and their linkage to markets for the PPT products to enhance value chain 
were also assessed. For linking smallholder farmers to markets, it has been established that for 
Ethiopia, PPT has mainly been applied on Sorghum production, on limited plot sizes; and only for home 
consumption rather than exchange, limiting value chain linkages.  
 
For Kenya, Rwanda, Uganda, and Tanzania, most farmers sell surplus output to the neighbours and 
local markets since the volumes are still low. PPT farmers’ volumes are still low for commercial linkage 
to agro-processing factories. There are, however, tendencies to diversify production on PPT farms with 
other vegetables in the project area. 
 
Ethiopia has the potential to produce and bulk Desmodium seeds. In December 2024 the production 
level is sufficient for the country’s PPT needs and can be made available not only in Ethiopia, but 
distributed to the region through a value chain network and MAC designed business service models; 
through collaborative engagement, input supply and dissemination. Efforts to register the Desmodium 
seed in Ethiopia are ongoing, as this will allow export to the neighbouring countries for availability at 
significantly lower prices than current, and representing an important export product for Ethiopian 
producers and aggregators. In parallel, Desmodium has in 2025 been successfully registered as a 
fodder crop in Tanzania. It is expected that the registration data from Tanzania will accelerate 
registration processes in Ethiopia to enable export at considerably lower prices than current in the 
region. To date, while prices in Ethiopia are low from local production, they remain high in other 
countries of the region (Figure 6), and capacity to export from local Ethiopian markets is expected to 
unlock the price bottleneck for the region. 
 

 
 Figure 6: Market Desmodium seed prices in UPSCALE study countries surveyed by UPSCALE country coordinators, January 
2025. 

In the MACs’ areas of intervention for enhanced scaling up, the emphasis was on identifying the 
potential agro-ecological areas for the provision of seeds at the national level; lobbying for the 
formation of legalised seed supplier groups; developing advocacy strategies to out and upscale PPT 
through facilitating market linkages to ensure seed supply. There is a need for multiplying Brachiaria 
and Desmodium seeds to meet the new adopters' increasing demand at cost effective levels. The fact 
that Ethiopia is endowed with high potential for production of Desmodium seeds will allow imports 
for use by smallholder farmers in the neighbouring countries. MACs have worked to unlock the 
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potential for Desmodium export business development by engaging public and private actors to 
smoothen seed trade and exchange. TARI has established agricultural technology dissemination hubs 
such as Nyakabindi in Simiyu region, Nyamhongolo and TARI Ukiriguru in Mwanza region, AICT in Mara 
region, TAHUCHA-Bukombe in Geita region and Kyakailabwa in Kagera region. It also established 
village knowledge centres in different locations in aforementioned regions. These hubs and centres 
are used as farmers' training and sensitization centres where PPT will be one of the technologies to 
be exposed to farmers.   
 
From the feedback captured during the stakeholder discussion and engagement in General Assembly 
and Regional Stakeholders Meeting in Mwanza, the MACs identified the following as key strategies to 
address the issue of inadequate seeds. 

1. Direct seeding: the furrows are drilled at an inter-row spacing of 75 cm followed by sowing of 
the Desmodium seeds evenly along the furrows without covering them with soil.  

2. Desmodium cuttings/vines: are cut from the already established crop and either directly 
transplanted in the field or initially grown in pots before transplanting. 

3. Nursery establishment: The seedbed is raised and prepared into a fine tilth and the seeds 
broadcasted or furrows drilled and seeds sown evenly along the prepared furrows followed 
by watering of the seed bed until germination. Transplanting is done 3-4 weeks after 
germination but depends on the weather conditions.  

 

5 Co-constructed knowledge: Key takeaways  

5.1 Introduction 
PPT is an intercropping strategy for controlling agricultural pests. It uses repellent push plants and trap 
pull plants. The technology has several products and services that benefit from an integrated value 
chain. The value chains emerge as disintegrated as each product tends to follow its route to market 
as defined by their separate actors. Our work has been to engage stakeholders to integrate their 
efforts to promote PPT as a holistic package. This calls for integrating actors' efforts in a 
complementary manner, recognizing the salient nodes requiring smoothening and streamlining. Two 
takeaway issues have been co-constructed in order to improve PPT value chain integration. These are:  

1. High Desmodium seed costs. Desmodium seed at approx. €10 per kg is expensive for most 
farmers. Currently, seeds are mostly imported into the East African region from Australia 
which limits their availability at critical periods of crop establishment. The Ethiopian MAC has 
indicated that they have the agroecological zones suitable for multiplying green leaf 
Desmodium seeds. Therefore, effort can be directed in establishing Ethiopia as a seed supplier 
for the region (this might only work when full political stability is attained). The alternative is 
to develop community-based seed production that icipe has led in the past. This can involve 
both vegetative seed propagation through youth-led nurseries (already successful in Uganda) 
and community seed bulking, processing and marketing with the support of country specific 
regulations. MAC members can build advocacy for seed certification and release to potential 
PPT adopters. 

 
2. Engaging processors and government agencies, seed producers. In Kenya and Ethiopia, initial 

MACs noted that government agencies were not yet well represented. Efforts were expanded 
to include agricultural extension and government officials, this was done successfully in the 
2022 national meetings especially in Ethiopia. MACs have identified that even though 
processors are necessary in the PPT value chains, the current small scale of operations is a 
disincentive for their engagement. Therefore, the focus is to improve the number and 
intensity of adoption, until the combined scale of operations can produce economic surplus 
quantities sufficient to attract agro-processors. Whereas agrodealers and agrovets were 
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included in MACs, a lack of seed companies in the early MACs was compensated by targeted 
efforts to incentivize them in the 2022 meetings, with successful engagement in these 
following meetings including by the Kenya Seed Company now being engaged in seed 
production partnerships with farmers in Rwanda. 

 

5.2 Roadmap of activities 
During the GA at Entebbe, we presented feedback on participatory value chain analysis for PPT 
products conducted during MAC meetings. These were: fodder, cereals and vegetables value chains. 
Fodder chains are getting strengthened in Western Kenya; there is impetus for developing these 
chains in other study regions notably Uganda and Ethiopia. Interesting success stories of market 
integration of vegetable value chains from PPT is evident at SOAP, a MAC member where 30 farmers 
regularly meet the health facility demand for organic vegetables. Additionally, the fodder value-chain 
is increasing household income in the region. Efforts are being made to link smallholder farmers to 
markets by sharing market information within the county via WhatsApp, SMS. SMEs especially 
agrodealers, aggregators/distributors and transporters are continually engaged in PPT products value 
chains. 
 
Agricultural policies in East Africa have been reviewed with gaps for further advocacy identified [led 
by KALRO]. UPSCALE partner ISD is working with the Ethiopian Ministry of Agriculture and the MAC to 
participate in the development of the draft Sustainable Regenerative Agriculture Road Map. Among 
the prioritized building blocks for Sustainable and Regenerative Agriculture is Integrated Pest 
Management (IPM) Practices and Technologies (PPT being one of the important technologies to be 
included in the road map for its multipurpose role in agricultural intensification). The following 
activities have been identified to enhance value chain integration efforts in the Eastern Africa Region. 

1. Conducting multi-actor transdisciplinary information- and capacity-building for co-design and 
co-construction on the targeted scaling up of SI and related value chains by ensuring that 
farmers as well as researchers, key value chain actors and policy makers are reached with 
relevant information, alongside setting up straightforward feedback mechanisms. 

2. MAC membership continues to be revised and improved for effective involvement in value 
chains considering PPT seed and production systems and community engagement with youth 
and women as the back-bone of small-scale agricultural production. 

3. Evidence of farmer mindset change (What evidence have we identified?): The mindset of 
farmers is pegged on the economic value of the technology, accessibility and affordability of 
inputs and agro-environmental approval. For this reason, existing trials by TARI, icipe, NARO 
in Tanzania, Kenya, and Uganda are being used as evidence of the economic value of PPT to 
farmers, including for increased cereal yields, increased soil fertility, lower pest infestation, 
reduced weed cover, increased milk production for dairy animals using Desmodium and 
Brachiaria as fodder crops, thereby improving farmer livelihoods. In Rwanda increasing 
numbers of farmers are reported to adopt PPT as a farming model and farmers describe 
evidence of reduced striga infestation on their farms. However, this evidence needs to be 
quantified in the subsequent reports on adoption. 

4. Identifying and developing feasible value chains (What are the identified and potential value 
chains?): The identified value chains of interest are: Seed value chain, Cereal such as maize, 
Dairy, Fodder, identification of buyers of organic products, and high production of maize to 
attract food processors. MACs should actively develop these pathways through building 
connections between different actors. 

 
Using the working group approaches, we discussed the following aspects of PPT value chains: 
pathways for Desmodium supply and distribution: making enterprises at each stage, roadmap 
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to value chain enhancement, and roadmap to incentive schemes. Each is discussed 
subsequently. 
 
5.3 Pathways to Improve PPT Value Chains 
Stakeholder engagements during annual MAC meetings and during the value chain analysis, identified 
pathways through which PPT value chains could be improved. These pathways include establishment 
of community-based seed production units to enhance access to Desmodium and Brachiaria seeds; 
advocacy for government support through subsidies and tax exemptions to make PPT inputs more 
affordable; enhancing partnerships between farmers, seed merchants, and government agencies to 
streamline seed availability; promoting the value of PPT-derived products such as fodder and seeds to 
attract more buyers; using online platforms to connect farmers to potential buyers and improve 
transparency in sales; establishing stronger connections between PPT farmers and the livestock sector 
to expand the fodder market; leveraging existing knowledge hubs to train farmers on PPT practices; 
using farmer field schools and demonstration plots to facilitate knowledge transfer; working with 
policymakers to include PPT training within national agricultural extension strategies; ensuring PPT is 
integrated into national agricultural policies for long-term sustainability; strengthening collaboration 
with government agencies to secure policy support for PPT expansion; attracting private sector 
participation in seed production and marketing; aligning PPT with sustainable agricultural 
intensification methods to enhance resilience to climate change; promoting the use of PPT crops for 
livestock feed to enhance adoption; conducting multi-actor transdisciplinary information- and 
capacity-building for co-design and co-construction on the targeted scaling up of SI and related value 
chains by ensuring that farmers as well as researchers, key value chain actors and policy makers are 
reached with relevant information, alongside setting up straightforward feedback mechanisms. 

 
Figure 7: Pathways of Desmodium supply and distribution: Making enterprise at every node 

5.4 Roadmap to Value Chain Enhancement  
The following roadmap is recommended to enhance value chain integration and sustainability. 
Intensifying general awareness creation on PPT as an entry point; Training community, individual  seed 
and seedling producers on production of Desmodium seed as a business; Lobbying policy review to 
operationalize PPT; Formulate operational guidelines for dissemination and roll out of the PPT; 
Upscale/intensify training on PPT (agrodealers, aggregators); Intensify follow up/technical 
backstopping for value chain actors; Train farmers and roll out incentives to upscale PPT for adoption 
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hence creating demand for seed; Promote the production and certification of quality declared seeds 
by local seed producers; and Encourage revolving clean seed/seedling mechanisms (Farmer - Farmer). 
 

5.5 Roadmap to incentive schemes 
The following are ways to incentivize actors in PPT value chains:  
 
• Establish community seed producers producing quality declared seed; Establish agro-dealers 

(within the community) to market the seed; Capital provision (in form of a loan) to establish the 
agrodealers and the community seed producers. 

 
• Provision of machineries (in form of loan); Provision of loan (for pick up or any mode of transport) 

for transporting products to the market; linking farmers to market for hay; loan (capital) for 
establishing water source (shallow wells, boreholes) depending on the capacity of the 
group/cooperatives; Capital for establishing water tanks (for water harvesting); Hiring youth to 
bring water for irrigation (especially during the off season); Provision of protective gears – 
gumboots, overalls, gloves etc; At establishment – allowance for lead farmers; For sustainability – 
incorporate the activities within the extension agenda/program; Extension agent getting 
commission from linking farmer to agrodealers; Provision of transport (motorcycle); Tablets – for 
data collection; Phones; Airtime. 

 
• Milling machines at community level; Capacity strengthening on value addition; Loan for venturing 

into value addition; Linking to markets; Certification of the products and providing recognition for 
those certifying the products; Documenting the benefits of push pull; Creating awareness among 
the farmers on the benefits; Capacity building/strengthening on the different aspects: labour 
saving technologies, capital acquisition, the possible loan scheme; Provision of the loan; 
Monitoring the progress/performance; Loan recovery. 

 
The key measures suggested to infuse the PPT in the mainstream agricultural system include:  
 
• Inclusion of PPT in the national agenda for agricultural practice and animal feed production. 

Ethiopia- PPT is already in the national crop development package that is used as a basis for 
extension. Uganda-adjust existing policy to account explicitly for PPT i.e. in National Animal Feed 
policy, National Climate Change Act & Uganda Climate Smart Agricultural Transformation Project 
(UCSATP). Include PPT products (high maize yield, fodder) as part of key elements for animal feed 
formulation. The national seed policy should include Desmodium and Brachiaria as part of seed 
for fodder production i.e. in Uganda in the Animal Feed Policy. PPT as part of strategies for high 
yield production; break the mindset that PPT should be only experimental and encourage spread 
on large swathes of land.  

 
• Inclusion in international and national policy for ecosystem services and carbon sequestration at 

national and regional level. Integrate as part of agroecological strategies and nature-based 
solutions for climate resilience for all the countries, through the provision of premiums that are 
not market-oriented (notably production benefits under extreme climate conditions). The PPT is 
multipurpose with improvement of ecosystem services: highlight relevance for national 
afforestation programmes by bringing overall benefits for soil condition, water condition, 
mineralization processes. 

 
• Seed certification as priority for rapid release of the Desmodium seeds bypassing other slow 

procedures.  
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• Include PPT in extension training mandates and mechanisms. Uganda- address the directorate of 

agricultural extension services. Include in extension on cereal production, soil conservation 
(climate-smart for soil amendment and soil enhancement) and fodder production. Directorate of 
agricultural extension (coordinates extension service), directorate of crop production and 
directorate of livestock production should be addressed and develop operational guidelines. 
Ethiopia- emphasize training and awareness at an appropriate regional level. Integrate in national 
training manuals for extension.  

 
• Develop certification pathways as (financial) premium for farmers producing under PPT. This 

involves enhancing: traceability, mechanisms of certification, compliance inspection, enforcement 
by authorities; identifying farmers, following the production, verification of clean seed.  

 
• Include PPT and agroecology as part of the educational curriculum in universities and schools. 

Education as an entry point: improve curriculum of universities and schools to include agroecology 
and nature-based solutions including the PPT; encourage student theses based on agroecological 
farming, which will feed over time into the development of climate-resilient and sustainable 
farming.  

 

6 Linking PPT Farmers to Markets 

Multiple pathways suggested in MACs for improving PPT value chains and linking farmers to markets 
have been implemented by UPSCALE partners. These include: the mapping of locations of existing and 
potential PPT farmers, producer groups, and input merchants to facilitate networking; establishment 
of village knowledge centres to serve as hubs for farmer training and market access facilitation; 
engagement of SMEs in the production  and distribution of Desmodium and Brachiaria seeds, 
increasing availability and affordability; establishment of partnerships with seed companies such as 
Kenya Seed Company, Simlaw Seeds, and Advantage Crops have resulted in improved seed 
distribution; Advocacy to influence policy on certification of locally produced seeds to reduce reliance 
on expensive imports; efforts are ongoing to demonstrate the demand for Desmodium and Brachiaria 
as both PPT components and animal forage; livestock farmers are being connected with PPT farmers 
to create direct fodder sales linkages; digital market solutions are being explored to facilitate easy 
transactions between producers and buyers; engagement with government agencies has led to the 
inclusion of PPT in agricultural extension strategies; a pluralistic extension model involving NGOs, 
religious groups, and farmer cooperatives has been adopted to scale up dissemination; community-
wide PPT adoption models are being piloted including community-based seed production, loan and 
asset management to enhance scaling, aggregation, mechanization and job creation; a self-sustaining 
Desmodium seed market will be established, with supply matching demand and stable prices; more 
private actors will be involved in disseminating PPT knowledge and supporting market access; Push-
Pull is being integrated into national extension and climate-smart farming strategies, ensuring long-
term sustainability. 
 

7 Monitoring Value Chain Integration 

Regular monitoring of actors participating in the PPT value chain is being achieved through: regular 
mapping of key stakeholders; assess through farmer surveys the scale of adoption; MAC meetings 
serve as platforms for real-time feedback from farmers and stakeholders, ensuring that issues in 
market integration are addressed; farmers and cooperatives share experiences on barriers to seed 
and fodder markets, leading to tailored interventions; tracking pricing trends for Desmodium and 
Brachiaria seeds to measure market stability; e-Granary is used to track financial transactions, credit 
access, and market interactions for PPT farmers; the platform provides real-time agricultural extension 
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support, offering market prices, weather updates, and agronomic tips to farmers; farmers using e-
Granary gain easier access to agricultural credit, enabling them to expand their production; integration 
of PPT into national agricultural strategies is being tracked to measure policy adoption; and 
collaborations with county governments, NGOs, and financial institutions are monitored to assess 
their impact on farmer profitability. 
 

8 Conclusions and Recommendations 

8.1 Conclusions  
The implementation of PPT has demonstrated significant benefits in agricultural productivity, 
economic opportunities, and environmental sustainability. The MACs have been instrumental in 
scaling up adoption, linking farmers to markets, and addressing barriers related to seed supply, 
extension services, and policy support. Through participatory value chain mapping and stakeholder 
engagement, the project has successfully integrated PPT into sustainable agricultural intensification 
efforts. Challenges such as limited access to high-quality seeds, weak market linkages, and financial 
constraints are being addressed in order to make possible a full-scale adoption. The involvement of 
policymakers, private sector actors, and research institutions has helped identify pathways for 
improvement, including community-based seed production, policy advocacy, and digital market 
integration. 
 

8.2 Recommendations and way forward 
1. Promote local seed production through community-based enterprises. 
2. Advocate for government subsidies and VAT exemptions on Desmodium and Brachiaria seeds. 
3. Improve seed quality control mechanisms and distribution networks. 
4. Establish direct market connections between PPT farmers and livestock producers. 
5. Digitize the fodder and seed value chain through online platforms. 
6. Promote value-added products from PPT, such as processed livestock feed. 
7. Integrate PPT training into national agricultural extension programs. 
8. Strengthen knowledge exchange platforms like Village Knowledge Centres. 
9. Train farmer groups in seed multiplication, conservation agriculture, and market access. 
10. Advocate for PPT inclusion in national agricultural strategies. 
11. Engage private sector players in financing and distributing PPT inputs. 
12. Encourage multi-stakeholder collaboration to sustain PPT adoption beyond project timelines. 
13. Integrate PPT into climate-smart agricultural practices. 
14. Align and integrate PPT within agroforestry and conservation farming roadmaps. 
15. Develop policies to support PPT adoption as part of national food security strategies. 
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Appendices  

Appendix 1: Mapping PPT Seed Value Chains in Tanzania 

 
 

 

 

 

 

 Figure 5: Tanzania MAC Value Chain Maps on Brachiaria and Desmodium Seed System 
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Appendix 2: Mapping PPT Seed Value Chain in Uganda 

 
Figure 6: Uganda MAC Value Chain Maps on Brachiaria and Desmodium Seed System 

Appendix 3 Mapping PPT Seed Value Chain in Kenya 
 

 

 

Figure 7: Kenya MAC Value Chain Maps on Brachiaria and Desmodium Seed System 
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Appendix 4 Mapping PPT Seed Value Chain in Rwanda 

  

 
Figure 8: Rwanda MAC Value Chain Maps on Brachiaria and Desmodium Seed System 
 

Appendix 5 Mapping PPT Seed Value Chain in Ethiopia 
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Figure 9: Desmodium Value Chain Map in Ethiopia 

Appendix 6: Ethiopia 

Appendix 6a. Agricultural Product Value Chain for Brachiaria and 
Desmodium in Ethiopia (Group 1 Desmodium) 

 Technology 
Generation 

Promotion 
of 
technology 

Inputs 
 Supply 

Crop 
production 

Seed 
Processing 

Distribution Sales  and 
marketing 

Consumers 

Actors -Research 
-Institutions 
-Universities 

Farmers 
and 
agricultural 
experts 

-Farmers 
- Universities 

-Farmers 
-Farmers 
Training 
Centres 

-Farmers 
-Farmers 
Training 
Centres 
-Agricultural 
officers 

-Agricultural 
extension 
office 
-Farmer 
association 
-
Unions/cooper
ation 
-Private seed 
suppliers 

-Rural 
marketing 
agency 
-Seed 
Expertise 
-Consumer 
right 
authorities 

-Farmers 
extension 
officers 
-Research 
institutions 
-Universities 
  

Activities -Seed 
breeding 
-Seed 
multiplicati
on 
-Funding 
seed supply 

-Leaflets 
-Farmer 
field days 
-
Experienc
e sharing 
-
Education
al tours 

-Growing 
-sowing 
-Cultivation 
-Weeding 
-Pest and 
disease control 

-Transporting 
to seed 
market 
-Storage 
  

-Packaging 
-Promoting 
the benefits 
of the seed 
  

-Buying the 
seed 
-Selling the 
seed 
-Transporting to 
market 
  

- Packaging 
-Promoting 
the benefits 
of the seed 
  
  

-Buy 
-Farming 
-Storage 

Constraints -Skill gap 
-Resource 
constraint 
-Lack of 
collaboration 
-Less 
attention 
from 
government 

-
Expensive 
media 
cost for 
promotion 
-lack of 
attention 
from 
audience 

-Low seed 
production 
locally 
-Premature 
seed collection 
-Moisture stress 

-Labor 
intensive 
-Open 
grazing 
-Market 
access 
problem 
  

-
Challenging 
manual 
harvesting 
systems 
-Shortage 
of modern 
technology 

-Brokers 
-Cost of 
transportation 

-Market 
access 
  

-Lack of 
sufficient 
demand for 
the product 
  
  
  
  

Interventions -Universities -TV and 
Radio 
stations 
  

-Smallholder 
farmers and 
Youth 
organizations 

-Farmers 
-Agro 
professions 

- Seed 
processing 
associations 

-Transport 
facilities 
providers 

    
  
  

Service 
Providers 

-Manual  
farm 
laborer 
-Transport 
service 

-Media 
services 
-Advocate 
services 
-Stationery 
and 
printing 
services 

Transport 
service 
providers 

Quality 
assessment 

-Laborers 
-Input from 
market to 
farm 
service 
providers 
 

- tracks and 
animals 
transport 
providers 
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Value Chain 
Enablers 

Government 

Socio 
cultural 
issues 

Religious leaders and elders advice to implement 

 

Appendix 6b:  A SWOT Analysis Table for Brachiaria and Desmodium 
(Ethiopia –group 1) 

 Inputs Output Production Output 
Processing 

Output Marketing & 
Trade/ Exporting 

Strengths -Favourable 
climate for seed 
production 
-Low seed price 
-Farmer experience 

-Favourable agro-
climatic conditions 
-Farmer 
experience 

Established 
quality control 
agencies 

-Farmer demand for 
fodder 
-NGO demand for seeds 
-Pay well 

Weaknesses Difficult to thresh -Free grazing Difficult to 
thresh 

-License certification of 
seed is problematic at the 
government level 

Opportunities -Availability of 
seeds and labor 

-Higher milk and 
meat production 
-Animal power  
  

-Poor seed 
quality 

-Market failure 
-Agricultural 
intensification 
-Budget/ Finance shortage    

Threats Fertilizer shortage -Less focus from 
the government 
-Labor intensive 

Poor seed quality Market failure 
Agricultural intensification 

Appendix 6c: Actors Main Characteristics for Brachiaria and 
Desmodium in Ethiopia 

ACTOR MAIN CHARACTERISTICS 

Agrodealers/ input 
providers 

Grass root level at Kebele and Mereda Level; State supported own mandate 

Farmers Small holder with average one-acre land holding; Mixed farming, more of crop farmers, 
practicing intercrop; Varying literacy level 

Cooperatives Can unite into union of Cooperative 

Processors Receive seeds from project to share with other farmers 

Transporters Can be privately owned or govt supported 
Receive credit from bank 

Local traders Bulking, distribution and implementation 

National traders Bulking, distribution and implementation 

International traders If demand abroad exists 
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Wholesalers If market exists 

Retailers Collect from producers and sell to farmers and NGOs 

Enabling environment Basic research 

Business & extension 
services 

Training and capacity building 

Appendix 6d: Assessment of Desmodium value chain in Ethiopia  
Challenges Players & Roles Opportunities Bottlenecks Support 

Developing 
Desmodium 
Propagation  

-Farmers and farmer groups are 
encouraged to propagate Desmodium 
cultivars to bridge the seed shortage gap 
and enhance replanting in the fresh 
ploughed fields. 
-NGO are engaged to Provide technical 
support to farmer communities. 
-The Ministry of Agriculture participates 
in Providing technical support and 
coaching on PPT applications. 
-Farmers Training Centres are enlisted to 
cultivate and establish Desmodium 
nurseries for access to community of 
farmers 
-University and research institutions are 
engaged in conducting research and 
establishing demonstrations for famer 
education. 

-Enabling, natural, social and political 
environment 
-Willingness by farmers 
-Existence of support institutions 

-Free grazing 
-Crop rotation 
-Small land size 

-Find out policy options 
for the improvement of 
bottlenecks 

Desmodium Variety 
Testing  

-Farmers 
-Farmers Training Centres 
-Universities 
-Research institutions 

-Knowledge, capacity and experience -Resource termination -Provide institutional 
support 

Registration of 
Desmodium 
Varieties  

-Research institutions 
-Universities 
-Farmers 
-Ministry of Agriculture 

-Institutional setup in place -Resource limitation -Resource support 

Desmodium 
Production  

-Farmers, produce seeds 
-Universities 
-Research institutions 

-Enabling natural environment 
-Enabling social and policy environment 
-Willingness of farmers 

-Free Grazing 
-Crop production 
-Small size of land 

-Develop strategy 
operations to overcome 
bottlenecks 

Desmodium 
Marketing & 
Distribution  

-Farmers,  
-FarmersTraining Centres 
-NGOs 
-Universities 
-Research and institutions 
-Ministry of agriculture 

-Enabling policy environment 
-Material demand 

-Low level of 
awareness 
-Low production 
-Poor market access 
-No identified market 
channel and 
destination 

- Increase awareness 
-Capacity building 
-Marketing and Finance 
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 Appendix 6e: Plurality of Seed Systems in Ethiopia 
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Appendix 7: Uganda 

Appendix 7a: Agricultural Product Value Chain for Brachiaria and 
Desmodium in Uganda (group 1 Desmodium) 

  
  

Technology 
generation 

Promotion of 
technology 
  

Inputs  
Supply 

Crop 
production 

Seed 
Processing 

Distribution Sales  and 
marketing 

Consumers 

Actors NaLIRRI/ 
NARO 
icipe 

NARO 
Farmers 
One Acre Fund 

NARO 
One Acre 
Fund Agro-
input dealers 

NARO 
Farmers 
Icipe 
(through 
supported 
farmers) 

NARO 
Farmers 

One Acre 
Fund Agro-
input dealers 

One acre 
fund 
NARO 
Agro-input 
dealers 

Farmers 
  
  
  

Activities -Adaptive 
trials 
-Breeding -
Participatory 
variety 
selection 

-Multistakeholder 
er platform -
Outreaches 
-Own farm trials 

-Farmer 
enrolment -
Trainings 

-Land 
preparation 
-weeding  
-planting 

-Harvesting 
-Threshing 
-Grading 
-Packaging 

- 
Transportation 
n -Storage 

-Market 
intelligence 
-Setting 
prices 

-Buy 
-Plant 
-Storage 

Constraints -Limited 
funding -
Climate 
change 
effects 
-Policy 
framework 

- 
Conservativeness 
of communities 

-Low seed 
production 
locally 

-Pests and 
diseases -
Seed 
dormancy 
-Seed 
viability -
Low seed 
yield -
Climate 
change 

-Labor 
intensive -
Gender 
issues -No 
proper tools 

-Fewer outlets -Bad 
attitude -
Low demand 

-High prices 
-Lack of 
access to 
seed 
  
  
 

Intervention  -Sourcing for 
more funding 

- 
Communication 
campaigns 

-Encouraging 
local 
production -
Develop 
formal seed 
system 

-Adapt 
tolerant 
varieties 

-Design seed 
processing 
technologies 

-Mobilize 
private sector 
seed 
engagement 

-Popularize 
the benefits 
of PPT 

-On farm 
seed 
production 
in group 
-Bulk 
purchase 
  

Service 
Providers 

Laboratory 
services 

Media houses   Quality 
assessment 

Social 
services 

-Transporters 
-Aggregators -
Financial 
services 

Social 
services 

  
  
  

Value Chain 
Enablers 

Uganda Variety Release Committee of MAAIF  
Uganda Seed Traders Association (USTA) 
Development partners 

Socio 
cultural 
issues 

Gender related issues 
Land tenure 
Pastoralists 

Appendix 7b: A SWOT Analysis Table for Brachiaria and 
Desmodium in Uganda (group 1) 

  Inputs Output Production Output Processing Output Marketing & Trade/ 
Exporting 

Strengths  Existing knowledge base High fodder production Multiple forms of processed 
materials (hay, silage) 

High demand for 
Desmodium seed 
Fodder available for an 
alternative livestock 
enterprise 

Weaknesses  High cost 
Poor quality of inputs 

Low seed productivity 
Laborious seed harvesting 

Laborious seed 
harvesting Vegetative 
seed is abour-intensive 

Low availability of 
Desmodium seed 
Low fodder demand 

Opportunities  High demand of seed Mechanize the production Mechanize the processing of 
seed 

Fodder can be used for feed 
in places of high demand 

Threats   Popularization 
Inorganic inputs 

Poor post-harvest handling Poor post-harvest handling 
(storage) 

Low volume at production 
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Appendix 7c: Actors main characteristics for Brachiaria and 
Desmodium in Uganda  

ACTOR  MAIN CHARACTERISTICS 

Agrodealers/ Input Providers Located in business towns like Kampala 
Small-scale shops in small towns, licensed 
Mix seed, chemical, and other inputs 
Normally, have minimal knowledge about the diversity of merchandise 

Farmers  Smallholder with an average one-acre land holding 
Mixed farming, more crop farmers, practicing intercrop, varying literacy 
level 

Cooperatives  Commodity-based cooperatives (coffee, maize cooperatives) 
Maize cooperative e.g. Nambale 

Processors  Government agency, some farmers who grow Desmodium for seed 
Transporters  Individual-led transportation 
Local Traders Farmers sell to fellow farmers, and a one-acre farm sells to other farmers 
National Traders None for Desmodium 
International Traders  None for Desmodium 
Wholesalers  None for Desmodium 
Retailers  None 
Enabling Environment  National advisory services yet to be taken up and spread around the country. Projects like 

upscale (2020) 
Business & Extension Services  No formal business environment for Desmodium 

Low key until promoted. The extension system has not taken up the uptake of PPT 
Prolistic agriculture extension service available 

  

Desmodium Cultivar Development in Uganda 
Players & Roles 
NARO – Develop and multiply early generation seed icipe – 
Generate, evaluate technologies (Desmodium species) 

Opportunities 
Knowledge and capacity available 
Collaboration and partnership 

Bottlenecks 
Limited funding 
Climate variabilities 
Low germplasm 

Support 
Participatory farmer involvement to be encouraged Attract more 
funding 

Desmodium Variety Testing in Uganda  

Players & Roles 
NARO – Preliminary trials  
Icipe – Variety performance evaluation 
Farmers – Wide scale adoption assessment 

Opportunities 
Knowledge, capacity and experience 

  
Bottlenecks 
None 

Support 
Wide scale testing to other NARO institutes and private farms 

 Registration of Desmodium Varieties in Uganda 

Players & Roles 
MAAIF – Evaluating new varieties and approval for release 

Opportunities 
Invention of animal feed resource 

Bottlenecks 
No supporting policy framework to release pasture seed 

Support 
FAO giving financial and technical support 
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Desmodium Production in Uganda 

Players & Roles 
NARO – Produce seed, Advisory services 
Farmer groups – Multiplication of seed and planting 
material 
Production of fodder 

Opportunities 
Increased production of Desmodium to support livestock 
farming 

Bottlenecks 
Labor intensive 
Low adoption due to a lack of popularization 

Support 
Training advisory service providers 

 Desmodium Marketing & Distribution in Uganda  

Players & Roles 
NGO (One Acre Fund) – Delivering seed to registered farmers 
Agrodealers – Sell seed and hay 

Opportunities 
Bringing more players into the Desmodium value chain 
Increasing awareness in the livestock sub-sector will increase 
demand for seed 

Bottlenecks 
Low demand for the hay and other Desmodium products 
Pereniality of Desmodium does not make business sense 
  

Support 
Train seed entrepreneurs 
Market linkages between production and the market 
Increased awareness of Desmodium as feed Demos 

  

Appendix 7d: Agricultural product value chain for Brachiaria and 
Desmodium in Uganda (group 2- Desmodium) 

  Technology 
generation 

Promotion                  
 of 
technology 

Inputs  
Supply 

Crop 
production 

Seed 
Processing 

Distribution Sales                          
 an
d marketing 

Consumers 

Actors Icipe 
NARO (Ug) 

NARO 
NGOs (1 acre 
fund) Extension 
service providers 
Farmer network 
Private players, 
Livestock farmers 

NARO 
Seed 
company 
NGOs 
Agro-vet 

Farmers 
Private sector 
NARO 
Icipe 

Farmers 
Private sector 
NARO 
Icipe 
Seed company 

Farmers 
NGOs 
Private sector 
NARO 
Icipe 
Extension 
agent 
Seed 
company 

Farmers 
NGOs 
Agro-vet 
agents 
NARO 
Icipe 
Seed 
company 

Farmers 
Researchers 
Livestock 
owners 
NGOs 
  
  

Activities Introductio
n & 
evaluation 
Breeding 

Demos 
Field days 
Sensitization 
Awareness Seed 
donations/subsidi
es 

Acquire seeds 
Sales 
Importation 
Extension 
services 

Seed 
multiplication 
Seed 
processing 

Harvesting 
Cleaning 
Sorting 
Dry/treat 
Packaging 
Warehousing 

Transport & 
logistics 
  
Warehousing 

Advertising 
Promotion 
Storage 
Engaging 
farmer groups 

Buying 
Growing 
Multiply Seed 
multiplicatio
n 

Constraints Pest issues 
under 
production 
Diversity 
Harvesting 
technology 
Seed 
collection 
Breeding 
program No 
active 
breeding 
Drudgery 

Inadequate seeds 
Perception issues 
Lack        of 
awareness 

Limited 
volumes Lack 
of markets 
Barriers to 
importation 
Perenniality 
of 
Desmodium 

Pests        & 
diseases Low 
productivity 
Harvesting 
technology 
Marketing 
Drudgery 

Specialized 
technology 
harvesting 
processing 
Seed 
quality  
Storage 
technology 

f
o
r 
& 

Low quantity 
Demand 
information 
No                  
 m
arket 
research 
No                  
 val
ue 
chain analysis 

Awareness 
issues 
Limited sales 
Costs/price 
issues 
Prohibitive 
price 
Drudgery 

Low 
productivity 
Costs 
Drudgery 
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Interventio
ns 

Breed                  
 f
or pest      
 
& disease 
resistance 
Improved 
varieties 
Fabrication 
of 
harvesting 
technology 
Mainstream 
research 

Radio talk show 
Field days 
Demos 
Training 
Social media 

Sensitization 
Promotion 
Market 
research 
Improved 
productivity 

Breeding    for 
tolerance 
Improved 
yield 
Modern 
harvesting 
technology 
Promotion 

Fabrication 
required 
machines 

of Market 
research 
Facilitating 
value                  
 ch
ain 
integration 
Logistics 
Lasting 
channels 

Sensitization 
Capacity 
building 
Product 
awareness 
Introductions 
Promotion via 
media 

Local 
fabrication 
Scaling    up 
production 
Improved 
varieties 

Service 
Providers 

Fabricators 
Private 
sector Agro-
input 
dealers 

Radio/TV station 
Social      media 
platforms 

Agro-input 
dealers 
NGOs 
Extension 
agents 
Farmers 

Agro-input 
dealers 
Farmer 
groups 
Research 
Extension 

Fabricators 
Chemical 
companies 
Packaging 
companies 
Power 
company 

  Transporters 
Cooperatives 
Agro-input 
dealers 
Village agents 
NGOs 

Radio station 
Social media 
platform 
Extension 
service 
providers 

Village agents 
Extension 
officers 
NARO 
  
  

Value Chain 
Enablers 

MAAIF, Ministry of Trade & Cooperatives, Uganda National Farmers Federation (UNFFE), EAFF, Uganda National Agro-input Dealers 
Association (UNADA), Uganda Seed Traders Association (USTA) 
  

Socio 
cultural 
issues 

Land ownership (land hiring process) 
Gender issues/inheritance culture 

 Appendix 7e: A SWOT analysis Table for Brachiaria and Desmodium 
in Uganda (group 2)  

  Inputs Output Production Output Processing Output Marketing & 
Trade/ Exporting 

Strengths  Available inputs 
Perenniality of Desmodium 

Perenniality 
Fixing nitrogen/improve soil 
fertility 

Easily 
processed/threshed 

Virgin market/unexplored 
Multipurpose marketing 
Tested technology 

Weaknesses  -Limited in reach 
-Small quantity stocking 
-Manual/ labour 
demanding especially 
planting Mind-sets 
Labourers weeding 

Specialized management 
Tiny                     
 seeds/difficult                     
 to 
propagate 
Low yielding 

-Low            viability    due 
to improper storage 
conditions Requires 
training 
Knowledge/experience 
Specialized equipment 

Low awareness 
Loss of viability after long 
storage/in transportation 
Low yield 

Opportunities  Free labour access 
Land availability 
Climate suitability 
  

Potential/rich market 
Silage/hay market 
Large numbers of livestock 
Proven/tested science 
information 
  

-Local machines   for 
harvesting/ processing 
can be fabricated 
-Breeding for non-hairy 
variety  
-Training materials are 
already available 

The market can be 
expanded 
Multi-use 
branding/marketing 

Threats   Foundation seeds 
Prohibitive costs 
  

Competing   land use 
Lack of uptakes 
Roaming livestock/free 
grazing 

Inadequate technology 
Low quantities to make 
processing meaningful 

Logistics/transportation 
Market research 
Poor quality control/check 
Lack of policy support 

  

Appendix 7f: Actors main characteristics for Brachiaria and 
Desmodium in Uganda (GROUP 2)  

ACTOR  MAIN CHARACTERISTICS 
Agrodealers/ Input Providers Profit-oriented, largely small-scale, limited in reach, small quantity sales/stocking 
Farmers  Small landholding, buy seeds in small quantities, motivated by quick returns, financial 

limitation/resource limited, subsistence in nature, land lease competition 
Cooperatives  Maximizing profits, reduced cost of production, economies of scale for inputs/outputs, 

challenged by sustainability, improved access to credit, guided by laws and regulations, 
democratic in nature 
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Processors  Business-oriented/profit-driven, few/sparsely distributed, very informal, small-scale, 

competitive, limited/no machinery, largely manual operations 
Transporters  Non-existent/few consumers, 

purchase and transport, Social 
media/online order and delivery 

Local Traders Non-existent 
National Traders None 
International Traders  None 
Wholesalers  None 
Retailers  None 
Enabling Environment  Largely Government-led, public institutions, weak presence at the grassroots, regulate qualities 
Business & Extension Services  Limited coverage, project-based activities/lack of sustainability, limited capacity, low outreach 

  

 Desmodium Production in Uganda 

Players & Roles 
-NARO– Research, production/evaluation, distribution, 
training/capacity building, Demos 
-icipe  – Research,   production/evaluation, distribution, 
training/capacity building, Demos 
-Private sector – Seed multiplication/distribution 

Opportunities 
-Potential beneficiaries are many 
-Virgin area 
-Proven technology elsewhere 
-Governmental agricultural programmers can be leveraged 
-High demand from the livestock farmers 

Bottlenecks 
-Low productivity, pests/diseases, low demand, lack of 
awareness, lack of active breeding programme 
  

Support 
-Seed donation initiatives by NGOs/projects 
-Training/capacity building 
-Promotion/dissemination 

  

Desmodium Marketing & Distribution in Uganda  

Players & Roles 
Farmers – Informal seed distribution, consumers (sink/source) 
NGOs – Distribution, capacity building 
Agrovets – Distribution, capacity building 
Icipe – Capacity building/supply 
NARO – produce/evaluate/distribute 

Opportunities 
-Potential for the market to grow 
-Gaps in demand can be targeted can be targeted 
-Market is yet to be saturated 
-The science is proven 
-Products are tested 

Bottlenecks 
-Weak distribution networks,  
-Low demands,  
-Limited volumes,  
-Prohibitive prices,  
-Lack of awareness,  
-Limited access,  
-Lack of market data 

Support 
-Leveraging technology (social media for 
marketing/distribution)  
-Capacity building 
-Promotion/social media 

 Desmodium Value Chain Map in Uganda (country) 

Appendix 8: Kenya 

Appendix 8a: Agricultural Product Value Chain For Brachiaria And 
Desmodium Seed in Kenya 

  Technology 
generation 

Promotion of 
technology 

Inputs 
 Supply 

Crop 
production 

Seed 
Processing 

Distribution Sales  and 
marketing 

Consumers 

Actors Scientists -Research 
stations, 
National and 
International 
Organizations 

- Agrovets 
-ICIPE 
-Farmers 
(Splits) 

-Farmers 
-Seed 
companies 
  

-Seed 
companies 

-Farmers 
-Traders 
and 
agrovets 

-Seed 
companies 
-Agrodealers 
-Research 
institutions 

-Farmers 
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-Government- 
Ministry of 
Agriculture 

Activities -Seed 
development 
-Experiments 
-Trials 
-Registration 

-Development 
of seeds 
-Capacity 
building 
-Assist in 
dissemination 

-Source and 
selling of 
seeds 

-Growing 
brachiaria 

-Seed 
treatment 
-Seed 
packaging 

-Seed 
distribution 

-Sourcing 
and selling 
of seeds 
-Promotion 
of products 

-Use seeds 
for 
planting  
-Harvest 
and sells 
fodder 
  

Constraints Lack of 
adequate 
resources 

-Inadequate 
funds 
-lack of 
adequate 
information 

-Inadequate 
seeds 
-Bulkiness 
of splits 

-Pests and 
diseases 
(birds) 

-Lack of 
appropriate 
equipment 
for seed 
processing 
-Knowledge 
intensive 
activity 

-Bulkiness 
leading to 
transportati
on problem 

-High costs   
-Pests and 
diseases 
  

Interventions -Capacity 
building in 
seed 
production 
-Research 
funding 

-Sourcing of 
funds 
-Provision of 
appropriate 
knowledge in 
seed 
production 

-Widescale 
distribution 
of seeds 
Encourage 
farmers to 
produce 
seeds 

-More 
research 
for 
resistant 
varieties 
-Capacity 
building 
-Introduce 
scaring 
systems 

-Capacity 
building 

-Formation 
of farmer 
groups 

-Mass 
production 
and wide 
distribution 
-Introduction 
of good 
seed 
distribution 
channels 

-Resistant 
varieties 
  
  

Service 
Providers 

-Research 
stations 
-Universities 

-Ministry of 
Agriculture 
-Agricultural 
based NGOs 

-Farmers 
-
Agrodealers 

-Farmers 
-Researchers 
-University 
-Extension 
officers 

-Seed 
companies 

-
Agrodealers 

-Seed 
companies 

-Farmer 
teachers 
and farmer 
groups 
  

Value Chain 
Enablers 

Government, Regulators (KEPHIS), Researchers, NGOs 
  

Socio 
cultural 
issues 

-Land ownership and farming practices 
-Gender roles on farm activities in decision making 

          

Appendix 8b: A Swot Analysis Table for Brachiaria and Desmodium Seed in 
Kenya 

  Inputs Output Production Output Processing Output Marketing & 
Trade/ Exporting 

Strengths -High demand for the 
product 
-Scientifically proven 
-Easy to propagate 

-Easy of 
establishment/application 
-Low maintenance 

-Does not require technical 
skills for processing. 
-Multiple-use products 

-Can easily be exchanged 
within the farmer 
market. 
- Demand is high 

Weaknesses -Limited agroecology for 
production 
-High cost/price 
-Only available in major 
seed company and agro- 
dealers 

-Production scale is low 
-Not mechanized hence 
tedious manual labour 
-Loss of viability after 3 
years 

-Limit Large scale 
processing 
-Low yields 

-Low production levels 
-Certification process not 
advanced 
-No formal marketing 

Opportunities -Opportunity for 
developing community-
based seed system 

-Diversification to other 
crops other than maize 
-Facilitate mix farming. 
-Increase demands 

-Mechanical harvesting can 
improve the yield 

-Production can be 
expanded to meet the 
external demand. 
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-Exchange of seeds 
between the project 
actors 

Threats -Climate change 
-Entry barriers into the 
market 
-Rigid government 
regulation e.g 
certification process and 
high taxation 

-Climate change 
-Pest and diseases 
-Free range grazing 

-Low yield   

Appendix 8c: Actors Main Characteristics [For Brachiaria and Desmodium 
Seeds] in Kenya. 

ACTOR MAIN CHARACTERISTICS 
AGRODEALERS/ INPUT 
PROVIDERS 

-Business people 
-Distributors 
-More specialized in the business rather than the science 
-Make seed available 

FARMERS Knowledge on seeds 
Sharing of information and communication 
Consumers of the seed 
Marketers 

COOPERATIVES Helps in communal marketing of seeds 
Gets good market for farmers 
Facilitates table banking 
Facilitates transport 

PROCESSORS Sell in bulk 
Can be done by Agrodealers 

TRANSPORTERS They are business people 
Can be done by farmers 
Supply on demand basis 

LOCAL TRADERS They are farmers 
NATIONAL TRADERS Not available 
INTERNATIONAL TRADERS Not available 
WHOLESALERS Can be agrodealers 

Are business people 
RETAILERS Both farmers and agrodealers 
ENABLING ENVIRONMENT National government giving policies on seeds 

Local government implementing 
BUSINESS & EXTENSION SERVICES Trainers 

NGO offer free services 

 Appendix 9: Tanzania 

Appendix 9a:  Brachiaria and Desmodium cultivar/variety development, 
distribution and marketing. 

Brachiaria 
Cultivar  
development 

Players and roles Opportunities Bottlenecks Support 

  -Tanzania Agricultural 
Research Institute 
(TARI), 
-Sokoine university of 
Agriculture (SUA) 
-Tanzania Official 
Seed Certification 
(TOSCI) 

·          Business 
·          Animal fodder 
·          Soil conservation 
·          Pest control 

·          Inadequate funding 
·          Viral diseases 
·          Inadequate 
infrastructure 
  
  

-Good policy 
-Access to credits 
-Training  
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Brachiaria 
variety testing 

-Tanzania Agricultural 
Research Institute 
(TARI) 
-Sokoine university of 
Agriculture (SUA) 
-Tanzania Official 
Seed Certification 
(TOSCI) 

-Seed  availability 
-Control of pest 
-Livelihood improvement 
  

-Same as in cultivar 
development 

-Good policy 
-Access to credits 
-Training  

Registration of 
Brachiaria 
varieties 

-Tanzania Official 
Seed Certification 
(TOSCI) 

-Employment creation -Bureaucracy 
-Inadequate skilled 
personnel 

  

Brachiaria 
Production 

-Seed companies 
-Farmers groups 
-Sokoine university of 
Agriculture (SUA) 

-Pest and diseases 
-Rainfall reliability 
-Free grazing 
-Soil fertility 

-Fodder production 
-Pest control 
-Soil conservation 

-Provision of 
infrastructure 
-Training 
-Credit 

Brachiaria 
Marketing and 
Distribution 

•Seed companies 
•Farmers groups 
•Sokoine university 
of Agriculture 

·   Poor infrastructure 
·  Inadequate storage 
facilities 
· Purchasing know-how 
availability 

-Employment 
-Improve income 
-Foreign currency from 
export 

·   Media 
·   Marketing 
·   Include financial 
Institute 
  

Desmodium 
cultivar 
development 

Players and roles Opportunities Bottlenecks Support 

  ·Tanzania Agricultural 
Research Institute 
(TARI), 
·Sokoine university of 
Agriculture (SUA) 
·Tanzania Official 
Seed Certification 
(TOSCI) 

-Business 
-Animal fodder 
-Soil conservation 
-Pest control 

-Inadequate funding 
- Viral diseases 
-Inadequate infrastructure 
-Limitation to certain agro 
ecologies (e.g seed 
production) 

-Policy 
-Access to credits 
-Training  

Variety testing ·Tanzania Agricultural 
Research Institute 
(TARI) 
·Sokoine university of 
Agriculture (SUA) 
·Tanzania Official 
Seed Certification 
(TOSCI) 
·Tanzania Plant 
Health  and Pesticide 
Authority 

-Cultivar availability 
-Control of pest 
-Livelihood improvement 
-Soil fertility improvement 
  

-Same as in cultivar 
development 

-Policy 
-Access to credits 
-Training  

Variety 
registration 

-Tanzania Official 
Seed Certification 
(TOSCI) 

-Create employment 
  

-Bureaucracy 
-Inadequate skilled 
personnel 

  

Seed Production -Seed companies 
-Farmers groups 
-Sokoine university of 
Agriculture (SUA) 

-Pest and diseases 
-Rainfall reliability 
-Free grazing 
-Soil fertility 

-Fodder production 
-Pest control 
-Soil conservation 

-Provision of 
infrastructure 
-Training 
- Credit 

Marketing and 
Distribution 

-Seed companies 
-Farmers groups 
-Sokoine university of 
Agriculture (SUA) 

-Poor infrastructure 
-Inadequate storage 
facilities 
-Purchasing know-how 
availability 

-Employment 
-Improve income 
-Foreign currency from 
export 

-Media 
-Marketing 
-Include financial 
Institute 
  

 Appendix 9b: Participatory Value Chain mapping and Integration 

Aspect Formal Actor Informal actor 
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Seed production East African Seeds, SeedCo, Meru Seed Agriculture 

seed supply, Beula Seed Company, IFFA Seed 
Company, Agricultural Seed Agency 

Farmer/ farmer groups 

Seed collection Tanzania Agricultural Research Institute (TARI), 
Agricultural Seed Agency 

Farmer/farmer group 

Seed selling/marketing Seed companies (retail and wholesale), 
Agricultural Seed Agency 

Farmer/ farmers group 
(Retail) 

Consumption/users TARI, In country NGOs Farmers, Community 
Based Organizations 

 Appendix 10: PPT Product Value Chain Actors, Roles and Challenges 
Experienced 

Actor  Role  Challenges 
Research Institutions and 
Universities 
 

-Seed breeding and 
multiplication 
-Conduct research and 
demonstrations 
-Provide technical support and 
training 
-Register seed varieties 

-Short-term research finding bases and narrow context of 
research outcome application. 
-Scaling up from field to farm, landscape to regional scale. 
-Consolidation of farmer registration/ clustering as a 
model to enhance expanded adoption and push pull 
product quantity. 
-The bureaucratic chain in seed certification and 
registration 

Farmers 
 

-Cultivate and produce seeds 
-Participate in variety testing 
-Engage in intercropping, crop 
rotation, and fodder 
production 
-Sell and distribute seeds 
 

-Low adoption of PPT despite research investments. 
-Lack of awareness among farmers about PPT benefits. 
-High dependency on external support, leading to 
disadoption when projects phase out. 
-Limited access to inputs, including Desmodium seeds. 
-Preference for alternative fodder (e.g., other grasses 
that are cheaper and more familiar). 
-Disconnected value chains, making it difficult to 
integrate PPT into existing farming systems. 

Agricultural Extension 
Offices and Experts 

-Provide technical assistance 
-Conduct field training and 
capacity building 
-Facilitate knowledge sharing 
and experience exchange 

-Lack of extension services to educate farmers about PPT 
establishment and management. 
-Few demonstration plots, reducing farmer exposure to 
the benefits of PPT through experience and observation. 
-Limited training for agrodealers on seed packaging, 
accessible distribution channels and stock management 
Desmodium seeds and their importance. 

 

Farm Training Centers 
(FTCs) 

-Provide agricultural training 
and extension services 
-Support farmers in cultivation 
and production 
-Participate in variety testing 
and seed distribution 

Cooperatives and Farmer 
Associations 
 

-Bulk and distribute seeds 
among members 
-Unite into larger unions for 
market access 
-Facilitate access to inputs and 
credit 

-Low demand for Desmodium seeds, discouraging them 
from stocking it. 
-Limited availability of Desmodium seeds in the market. 
-High seed costs, making it unaffordable for many 
farmers. 
-Long distances to source seeds (up to 385 km). 
-Lack of information on PPT and seed suppliers, 
preventing agrodealers from selling the seeds. 

Agrodealers and Input 
Providers 

-Supply seeds and other inputs 
at the grassroots level 

Seed Processing 
Associations 

-Process and package seeds for 
sale 
-Promote seed quality and 
benefits 

-Few suppliers of Desmodium seeds, mainly from Kenya 
Seed Company. 
-Long stock delivery times (1-14 days). 
-Lack of established Desmodium seed systems, making 
distribution unreliable. 
-Limited private sector involvement in the PPT value 
chain. 

Transporters -Transport seeds from farms to 
markets 

Local and National 
Traders 

-Bulk and distribute seeds 
domestically 
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-Implement sales strategies for 
local markets 

International Traders -Export seeds if there is foreign 
demand 

Wholesalers & Retailers -Collect seeds from producers 
and sell to farmers, NGOs, and 
institutions 

NGOs -Provide technical support and 
funding 
-Facilitate training and 
awareness programs 

-Weak policy integration of PPT as a key agricultural 
practice. 
-Need for value chain mapping to connect farmers with 
markets and seed suppliers. 
-Regulatory hurdles in registering and testing Desmodium 
seed varieties. 
-Lack of public participation in policy-making, reducing 
farmer involvement in decision-making 

Government (Ministry of 
Agriculture and Other 
Agencies) 

-Provide policy support and 
certification 
-Facilitate research and 
extension services 
-Regulate market access and 
trade 

Media Services  
 

-Promote agricultural 
technologies 
-Create awareness about seed 
benefits and availability 

 

Labourers and Service 
Providers 

-Provide manual farm labor 
-Offer transport, packaging, 
and marketing services 

 

Quality Control Agencies -Ensure seed certification and 
quality standards 

-Weak policy integration of PPT as a key agricultural 
practice. 
-Need for value chain mapping to connect farmers with 
markets and seed suppliers. 
-Regulatory hurdles in registering and testing Desmodium 
seed varieties. 
-Lack of public participation in policy-making, reducing 
farmer involvement in decision-making 

Consumer Rights 
Authorities 

-Protect farmer interests in 
seed transactions 

Religious Leaders and 
Elders 

-Advise on socio-cultural 
implementation of agricultural 
practices 
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