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Abstract
Background
Quality seed is at the core of the technological packages needed to increase crop production, nutrition, and rural wellbeing. However, smallholder farmers in Tanzania have limited access to affordable quality seeds, and over 90% of seed sown is saved by farmers from previous harvests, though its quality is often poor. The Good Seed Initiative (GSI) aimed to enhance access to quality African indigenous vegetable (AIV) seed in Tanzania, through the promotion of farmer seed production, using two models—contract farming and Quality Declared Seed (QDS). This study assessed post-GSI project sustainability factors and explored the prospects for replicating the approach in a wider regional context.

Methods
The study was conducted in Arusha and Dodoma, targeting locations where the GSI project was implemented. Qualitative tools employing focus group discussions (73 men, 69 women), and key informant interviews were used for data collection.

Results
Farmer seed production under both models continued to thrive, creating avenues for income diversification and contributing over 50% to household incomes. Farmer seed production contributed to increased availability of quality seed for vegetable growers, especially in central Tanzania that is less served by the formal sector. However, QDS production was challenged by a lack of access to foundation seed, inspections, and seed testing services, which are key for quality seed production.

Conclusions
Results reveal unequivocally that farmer seed production offers a potentially sustainable solution to the problem of seed supply while providing income benefits for seed producers. The market-based approach used by the project and partnerships with the formal sector, coupled with stimulation of demand through nutritional awareness campaigns, were strong contributory factors to the survival of farmer seed production. Farmer-led seed systems, especially QDS, deserve support from the government to develop a tailored and appropriate seed system that meets the ever-evolving needs of smallholder farmers. Adoption gender-inclusive approaches, particularly in contract farming is paramount to benefit women as much as men.
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Background
Quality seed is at the core of the technological packages needed to increase crop production, nutrition, and rural wellbeing [3, 4, 26, 36], and an entry point for achieving multiple development goals [29]. Seed availability and quality are the two key issues that farmers are concerned with for the success of the crop [6]. In Tanzania, quality seed is generally supplied by public seed enterprises and private seed producers, however, they mainly concentrate on a few cereal crops, particularly hybrid maize in northern parts of Tanzania and in the Southern Highlands where commercial agriculture is most prevalent, which comes at the expense of developing a strong presence in the country’s central and western regions [16]. Despite the strong focus, estimates of the market share for improved maize is about 10% [47]. For all other crops, including some that are a priority for food security and nutrition such as grain legumes, vegetables, millets, cassava, and sweet potatoes, the share is considerably lower, and farmers rely on informal sources for their seed [7, 46]. These crops are considered less profitable to seed companies because of uncertain and fluctuating demand caused by competition from farm-saved seed, high transportation and storage difficulties (e.g. root crops), and strong regionally specific preferences (e.g. indigenous vegetables) [14]. The problem is that much of this informal seed is often poor [26], leading to persistent low yields and food insecurity [31].
African indigenous vegetables (AIVs) are rich in micronutrients and other health-promoting phytochemicals; nutrient-dense vegetables complement staple-based diets, providing both food and nutrition security [19, 34, 39], as well as contributing to livelihoods of supply chain actors [10, 15, 45]. In recent years, the demand for AIVs in Tanzania and other East Africa countries has increased, but limited availability and accessibility of quality seeds of preferred varieties is a key constraint to the ability of farmers to deliver improved produce to consumers [2, 13, 43]. Weinberger and Msuya [44] estimated that the share of Africa indigenous vegetables (AIVs) seeds sold by the formal sector in Tanzania is small, and no more than 10% of their total seed sales. As such, most vegetable producers are seed-insecure [28].
Between 2013 and 2016, CABI’s Good Seed Initiative (GSI) worked with partners in Tanzania to strengthen the seed system for AIVs through the promotion of farmer seed production. Farmer seed production is a system where farmers have direct control over seed selection, production, quality, and distribution [6, 22]. Strengthening farmer seed systems, therefore, increases seed security and ensures variety diversification [6, 12, 14], while simultaneously contributing to the sustainability of farmers’ livelihood [1, 25, 38, 40]. An outcome evaluation of the GSI project indicated increased farmer incomes for seed producers, increased dietary diversity for project participants, and institutional-level working improvements (better market linkages, seed system policy development) [1, 24, 33]. While the GSI project was able to achieve its targets, documentation of the sustainability of the initiative is an essential element to guide policy and practice in seed system development.
Based on the above analysis, the present study aimed to assess post-GSI project sustainability factors and explore the prospects for replicating the approach in a wider regional context. Seed system sustainability relies on the proper functioning of three key processes: (i) production and distribution of quality seed; (ii) innovation for enhanced productivity, resilience and product quality; (iii) regulation to ensure quality and varietal identity of seeds circulating in the system [42], and its ability to continue to deliver benefits to seed producers and the wider community [18].
Methods
Description of intervention and study area
The Good Seed Initiative (GSI) worked with AIV seed sector stakeholders in Tanzania to strengthen the seed system for AIVs through the promotion of farmer seed production. This was aimed at increasing access to quality seed while increasing incomes and food security of smallholders engaged in vegetable value chains. The project was implemented between 2013 and 2016 in the north (Arusha) and central (Dodoma). According to HODECT [21], the northern highlands zone represents the highest potential for diverse horticulture investments, while the central zone is emerging as a production area for horticultural crops for the local and regional markets. The two zones also present a contrast in terms of seed markets, with the northern zone having more seed companies and a fairly well-developed seed market compared to the central.
Farmer seed production was organized under two distinct systems: certified seed production through farmer contracts (out-grower scheme) with commercial seed companies in the north, and Quality Declared Seed (QDS) production in the central zone. A market-based approach was used where seed producers were provided information on business development services, marketing and market intelligence, contract negotiation, the establishment of seed demand, identification of seed traders and markets, and establishment of business contracts. Multi-stakeholder innovation platforms (one in Arusha and one in Dodoma) were established to discuss bottlenecks along the value chain and find joint solutions, and link seed producers to seed buyers. Awareness campaigns—focusing on the health and nutritional benefits of AIVs, preparation and cooking techniques, post-harvest processing, and value addition—were also held to enhance the consumption of vegetables to stimulate local demand for AIVs and therefore for quality AIV seed. Twenty farmer groups were engaged during the project; half of whom were trained in both seed and vegetable production, while the other half were trained in vegetable production only.
Data collection
Data were collected in August 2019 (3 years after GSI project closure) from Arumeru district (Arusha), and Kongwa and Mpwapwa districts (Dodoma), targeting communities where farmers were trained in both seed and vegetable production to get perspectives of both seed producers and seed consumers (vegetable growers). Qualitative approaches employing focus group discussions (FGDs) and key informant interviews were used for data collection. These approaches have been used in seed system assessments [5, 8, 17, 30].
Focus group discussions were held in seven communities and included both those who had participated in the farmer training during the project and those who did not, but reside within the community. A total of 142 farmers (73 men and 69 women) participated in the discussions (Table 1). The age of FGD participants ranged from 19 to > 50 years, and the FGDs were mostly represented by people aged between 36 and 60 years. Village chiefs, community leaders, and extension personnel were contacted to help with organizing the focus groups. Each focus group took between 1 h and 1.5 h, and the discussions were conducted in Kiswahili, the national language of Tanzania. Consent was obtained from participants before the interviews. While the standard number of participants for an FGD is 12, in some cases more farmers turned up than anticipated. In such cases, the Research team held general discussions with the entire group, and later smaller groups were made particularly with women and youth (who were mostly fewer in large groups) to obtain their perspectives as well.Table 1Farmer groups involved in the FGD by location and number of participants


	District
	Village
	N
	Seed growersa
	Gender
	No. per age group in years

	Male
	Female
	 < 35 years
	36–60 years
	 > 60 years

	Arumeru
	Kikwe
	23
	6
	8
	15
	8
	13
	2

	Arumeru
	Maweni,
	13
	4
	9
	4
	4
	7
	2

	Arumeru
	Karangai
	10
	3
	8
	2
	4
	6
	0

	Mpwapwa
	Tambi
	22
	22
	5
	17
	8
	12
	2

	Mpwapwa
	Mbori
	20
	2
	2
	18
	8
	10
	2

	Kongwa
	Nghumbi
	34
	14
	28
	6
	10
	21
	3

	Kongwa
	Tubugwe
	20
	7
	13
	7
	2
	14
	4

	 	 	142
	58
	73
	69
	44
	83
	15


aParticipants in the FGDs who were growing seed at the time of the study



Core questions in each FGD included aspects on AIV production, marketing, and consumption; access to AIV seed and quality rating of the seed; farmer seed production knowledge and trends; achievements from seed production for households and at the community level; and access to institutional services (e.g. extension, credit, and quality assurance) for seed production. Responses from focus groups were validated through key informant interviews, which included agro-dealers, seed companies, Tanzania Official Seed Certification Institute (TOSCI), Agricultural Seed Agency (ASA), and extension personnel in Dodoma and Arusha.
Data analysis
Data from all the FGDs and key informants were entered into MS Excel. Qualitative content analysis was used for data analysis. This method has been used for the interpretation of contextual data by using a systematic classification process that involves coding to identify patterns or themes across the respondent groups. Patterns of responses were then summarized into key themes (Table 2). Data presentation was also illustrated by recounting relevant experiences by smallholder farmers participating in the focus group discussions.Table 2Themes and categories by farmer seed production model


	Theme
	Response categories

	Contract farmers (Arusha)
	QDS farmers (Dodoma)

	Seed production
	Knowledge and skills
Seed processing equipment
Pests and disease management
Embedded financial and technical services
	Knowledge and skills
Pests and disease management
Access to technical and financial services
Access to foundation seed

	Seed marketing
	Seed sold through contracts with seed companies
Limited women participation in contract seed production
	Fragmented QDS markets
Linkages between farmers and agro-dealers
Lack of seed differentiation by buyers
Seed packaging and traceability

	Seed access
	Own seed production
More seed growers
	Own seed production
Seed sold locally
Increased seed demand

	Household welfare
	Additional income source
Better quality of life
	Additional income source
Better quality of life

	 	Nutritional awareness
	Nutritional awareness

	Seed regulation
	Seed testing by seed companies
	Adherence to QDS standards




Results
Seed system functioning
Farmer seed production and distribution
Farmer seed production continued after the GSI project closure with farmers mainly producing seed for African eggplant (Solanum aethiopicum), Amaranth (Amaranthus spp.), African nightshade (Solanum scabrum), Ethiopian mustard (Brassica carinata), and Okra (Abelmoschus esculentus). The number of seed producers and quantities of seed produced increased attributed to the income potential of AIV seed production. For example, in 2019, 45 farmers in the three study villages in Arusha had AIV seed production contracts, compared to about 10 in 2016 in the same villages. Six seed companies (East Africa Seed Company, Beula Seed, East–West Seed Company, Alpha Seed Company, AfricAsia Seed Company, and Kibo Seed Company) contracted seed producers in 2019 compared to only three companies in 2016. Interviews with two of the seed companies (EA Seed and AfricAsia) confirmed an increase in the quantity of farmer contracted seed in the region (Arusha and Manyara), and interest by other seed companies to work with farmers for seed bulking. The two companies had increased their seed contracts from 14 MT (2016) to 41 MT (2019) for AIVs and other vegetables and contracted farmers increased from 112 to 250 in the same period. The crop range also increased to include globally important vegetables such as tomato (Solanum lycopersicum), pepper (Capsicum annuum), cucumber (Cucumis sativus), watermelon (Citrullus lanatus), and onions (Allium cepa), owing to better knowledge and skills in seed production displayed by farmers. The number of farmers growing QDS also increased in the study locations, following an increase in demand for seed within the district and Dodoma generally. For example, in Mbori village in Mpwapwa district, only two farmers were trained during the GSI project in seed production, but up to 80 farmers were producing seed at the time of the study.
Seed distribution in the north was straightforward since seed companies bought all the contracted seed at an agreed price, providing guaranteed markets. In the central, QDS growers mainly sold their seed to vegetable producers within the community, and agro-dealers and seed merchants who sourced the seed directly from the communities where it was produced. Seed merchants and agro-dealers bought, on average, 150 kg of seed, and one agro-dealer bought up to 5 tons of amaranth seed from farmers in 2018. Seed sales within communities were mainly in small quantities (20–100 g). Though they generally sold most of the seed, QDS producers indicated that the market was fragmented and not consistent.
Seed system innovations and strategic linkages
There were noted differences in access to services and inputs necessary for quality seed production between QDS and contract farmers. Seed producers under contract continued to access extension, quality assurance, and seed testing services, provided by contracting seed companies. Seed companies also provided inputs (foundation seed, fertiliser, pest control products), as well as cash advances to facilitate critical production activities such as seeding, harvesting, seed processing, and transportation. Cash advances ranged between Tanzania shillings (TZS) 71,000 and TZS 120,000 per ha (approx. US$ 33–57). Producers for QDS on the other hand did not receive much technical support from the extension after the project end, and access to finance was only possible through the informal financial sector. Although there was an increase in the number of farmers entering seed production, the new farmers relied on farmer-to-farmer knowledge sharing, which may cast doubts about the acquired skills. Producers also lacked access to foundation seed, and seed inspections and seed quality testing had ceased to take place, so produced seed was not true QDS. Indeed, this study identified knowledge gaps from discussions with farmers, in particular on quality seed standards, relevant agronomic practices, seed storage, field monitoring, pest and disease management, and appropriate use of chemicals.
Seed regulation
Farmer seed production is embedded in the Seeds Act 2003 and Seed Regulation 2007. Farmers can produce certified seed under supervision and contract by seed companies and the contracting seed company is responsible for ensuring quality assurance. Farmers can also produce QDS supervised by TOSCI or its representative at the district level. Initially, QDS sales were restricted to an administrative ward but, by helping to demonstrate the high quality of seed produced under QDS regulations, the GSI project contributed to advocacy initiatives by the Integrated Seed Sector Development (ISSD) and others. The Seeds (Amendment) Regulations 2017 allowed QDS sales to take place across all wards within a district (URT, 2017), which opened up more market opportunities for registered and trained QDS seed producers.
Benefits of farmer seed production
Increased availability of quality AIV seed
Seed companies and agro-dealers indicated that farmer seed production contributed to an increase in the availability of quality AIV seed. The quality of farmer-produced seed had consistently improved, owing to increased experience in seed production, processing, and handling. In particular, seed companies confirmed that seed obtained from seed producers had better germination rates, was true to type, and clean. As a result, the rejection rate by seed companies had reduced from about 20%, 3–4 years ago, to less than 5% in 2019. Vegetable growers also reported increased availability of quality seed which enhanced seed access for seasonal planting, especially in Dodoma where seed production was under QDS.
To understand differences in the two seed production systems, FGD participants were asked to rate the changes in quality and availability of AIV seed between 2016 and 2019 (see Table 3). The rating was based on a three-point scale; ‘agree’, ‘don’t agree’, or ‘not sure’. The final ratings were based on a majority decision or consensus during FGDs. In Arusha, seed users ‘agreed’ with most of the statements, except those relating to seed affordability, sufficiency, farmers’ ability to produce seed, and seed availability during critical sowing periods. Since seed production in this zone was under contract, all seed was sold to contracting seed companies, and seed sales within the community were minimal, occurring only when seed producers had excess production (above contracted quantities). Without the ability to buy from local seed producers directly, vegetable growers continued to source seed from agro-dealers at prevailing market prices, which were comparable to 2016.Table 3The respondents rating of changes to access to seed between 2016 and 2019


	Statement
	Dodoma
	Reason for rating
	Arusha
	Reason for rating

	Seed is currently easily accessible
	Agree
	Farmer seed producers are located within the communities and seed is easily accessible
	Agree
	The emergence of agro-dealers locally, improving seed accessibility

	Seed is of better quality compared to 2016
	Not sure
	Seed users agreed that seed is of better quality now, while seed producers disagreed, citing increased seed recycling and lack of quality assurance
	Agree
	Increased knowledge and skills in seed production, processing, and good agricultural practices

	Seed is cheaper and affordable compared to 2016
	Agree
	Consumers buy seed from within their communities, and it is cheaper due to local availability
	Disagree
	Seed producers do not sell seed locally, so farmers buy from agro-dealers at prevailing prices

	Most farmers can produce quality seed
	Agree
	Vegetable growers gained knowledge on the value of quality seed, and applied positive selection to produce their seed
	Disagree
	Seed production is done on contract, only by farmers trained and contracted by seed companies

	There is access to sufficient quantities of seed
	Agree
	There are many seed producers, hence it is possible to obtain enough seed locally
	Disagree
	Local agro-dealers do not have sufficient quantities and also lack variety

	Seed is obtainable within a reasonable proximity
	Agree
	Seed producers are found locally
	Agree
	There is an emergence of local agro-dealer shops within reach of farmers

	Seed is available in time for critical sowing periods
	Agree
	Seed is available locally, and users can access it even on credit to cushion cash flow challenges at critical sowing times
	Disagree
	Farmers still have to buy seed from agro-dealers and sometimes they lack cash at the time of sowing

	There is increased demand for AIV seed
	Agree
	Awareness of the value of quality seed increased demand for seed
	Agree
	Awareness of the value of quality seed increased demand for seed


Responses reflect the rating by a majority of the participants in FGDs across the groups. It should be noted that seed producers were also vegetable producers and utilized their own produced seed for their seasonal production. The ratings may therefore be confounded by prior knowledge, especially among seed producers



In Dodoma, seed users ‘agreed’ with all the statements about seed availability, accessibility, affordability, and sufficiency, which they indicated was better compared to 2016. Seed users stated that there was an increase in the number of local seed producers which led to greater seed availability and favourable prices compared to 2016. The seed users also indicated that they had gained knowledge on the value of quality seed, seed quality attributes, and seed selection through farmer-to-farmer learning, which had also helped them to produce seed for their own consumption instead of relying on markets. Seed users rated the quality of farmer-produced seed as good, but seed producers disagreed (especially in Ngh’umbi and Tubugwe villages in Kongwa district), citing seed recycling due to a lack of foundation seed.
Increased production and consumption of AIVs
The majority (75%) of households in the study areas grew AIVs both for sale and home consumption. Amaranths, African nightshade, and African eggplant were ranked as the most important AIVs, grown mainly for sale. Pumpkin leaves (Cucurbita maxima), cowpea leaves (Vigna unguiculata), and sweet potato leaves (Ipomoea batatas) on the other hand were primarily grown for home consumption, and often in intercrop with the key staple maize, thus occupied relatively bigger acreage compared to other AIVs grown by households.
Farmers reported an increase in quantity of AIVs produced as well as the number of households entering into AIV production since 2016, particularly men and youth. This was occasioned by increased access to better quality seed within the community, better farmer knowledge and skills on AIV production, and income potential of AIVs. Similarly, respondents reported an increase in household consumption of AIVs and diet diversification contributing to better household nutrition, attributed to increased awareness and attitude change as vegetables were no longer considered a ‘poor man's food’ or ‘fodder for livestock’, a highly held misconception in the past. Respondents affirmed this by reporting an increased emergence of specialty restaurants (especially in Arusha) that serve AIVs to their clientele; and farmers in Kongwa district indicated that they sold amaranth to Dar es Salaam, more than 200 km away, and indication of the increased market demand for AIVs.
Improved livelihoods and social status in the community
Both seed production models created an avenue for income diversification and substantially contributed to household incomes. For example, the average earnings from Amaranth seed production in Dodoma were estimated at TZS 1,800,000 (approx. US$ 857) per ha per season which surpassed income from production of traditional crops such as maize, sorghum and sunflower which was estimated at TZS 420,000 (approx. US$ 200) per ha per season by focus group discussion participants. In comparison to traditional crops, AIV seed fetched a higher value per unit, and the crops’ early maturity provided a regular income because farmers were able to plant several crops per growing year (2–3 times a year) compared to key staples that were grown only once a year. Besides selling seed, growers also sold AIV by-products, such as amaranth leaves cleared during thinning of direct-seeded crops, and leftover fruits for tomato and eggplant once the ones for seed had been harvested. These provided an additional source of income and an important component of household nutritional needs. Respondents estimated that AIV seed production contributed over 50% of total household income for the majority of households. As a result, the majority of seed producers reported improvement in their household welfare and investment in other income-generating ventures.
Discussion
This study assessed the post-project sustainability factors of farmer seed production for AIVs in Tanzania. Results show that both contract and QDS farmers sustained AIV seed production, after the GSI project providing benefits for participating households and the community at large. For seed producers, seed production provided a sustainable source of income contributing over 50% of total household incomes. In comparison to traditional crops, AIV seed fetched a higher value per unit, and their early maturity provided a regular income because farmers were able to plant several crops per growing season (2–3 times a year) compared to key staples that were grown only once a year [23]. Other studies [1, 38, 43] report similar results, indicating that farmer seed enterprises for AIVs have the potential for higher income-earning opportunities at both the farmer and community levels. Similarly, David [14] reported higher earnings by the farmer seed enterprises for common beans in Uganda compared to traditional income-earning activities such as the sale of food crops. At the community level, farmer seed production contributed to the increased availability of AIV seed for vegetable growers, particularly for farmers in the central where seed production was under QDS. Other studies have also shown that the QDS system may be appropriate in some contexts to bridge the gaps between formal and informal seed systems [13]. Farmers reported an increasing demand for quality seed attributed to increased demand for AIVs for health and nutritional benefits. Gido et al. [20] reported a positive and significant correlation between awareness of medicinal benefits associated with indigenous vegetables and consumption intensity. Also, the growing demand for AIVs in most urban areas [45], implies that farmers can grow and benefit from them.
For both seed production models, the market-oriented approach and partnership building with the formal sector provided an assured market for the seed. The success of market-based approaches in sustainable seed production and supply has been reported elsewhere [48]. Contracted seed growers typically had guaranteed prices for their seed that were set at the beginning of the season, which motivated their continued participation in seed production. Besides, the embedded support services in the contracts, e.g. cash advances were considered essential to seed growers’ participation and long-term viability of the contract arrangements as reported elsewhere [37]. However, there were issues associated with contracts, emanating principally from how they were negotiated and who was contracted. Some farmers still felt that contracts were not fair on price, product delivery, and inputs, while seed companies also pointed to breach of contract by farmers, giving rise to two-sided moral hazard and adverse selection problems [9]. Market linkages established during the project for QDS were also maintained and provided a market for most of the farmer-produced seed, besides seed sales within the community. However, the lack of differentiation between the enhanced quality traits of QDS and other farmer-produced seed/grain led to a competition of seed on the market. There is a need for the government to rejuvenate the functioning of QDS through registration and inspection to enhance seed quality, traceability, and provide producers opportunities to tap into better and diverse markets.
Although the production of AIVs has traditionally been dominated by women [32, 45], the increased consumer acceptance of AIVs for food and the increasing importance of horticultural crops in augmenting cash income, has contributed to changing norms and beliefs about men and women’s involvement in the production process [45]. This was also observed by this study as there was high participation of men in the AIV value chain. This tended to crowd out women, especially in the north, where seed production contracts were awarded mainly to men. Very few women farmers had seed production contracts because of limited land ownership and decision-making power on labour allocation, which were often put as requirements by seed companies. However, women farmers indicated that they provided most of the labour for seed production and processing, as part of their households or hired by farmers with contracts. Other studies have shown low women participation in contract farming arrangements; less than 10% in Kenya for fruits and vegetables [27]. Similar to this study [11] show that in Africa only 10 – 30% of contract farmers are women, yet women do a substantial amount of the work in contract farming arrangements: sometimes up to 70% of the labour required is supplied by women. Oduol and Mithöfer [35] also show that where the value chain is well developed and the returns are high, women dominate the production stage while men tend to own the fields, make decisions on sales, and control revenues. This highlights the need to support women to effectively participate in contract farming, to the same extent as their male counterparts.
Conclusion
The AIV case study confirmed that small-scale farmers can be organized and motivated to produce and sell good quality AIV seed, to fill the gap in seed supply by the formal sector, while providing economic benefits for seed producers. Enhanced accessed to quality seed at the community level enhances the livelihoods of a larger number of households, who are engaged in vegetable production. Nutritional awareness initiatives increased demand for AIVs for health/nutrition benefits, thereby acting as a pull factor for the rise in demand for quality seed. Through the market-based approach, the GSI project, built producer business capacity and established linkages to markets that remained operational even after project closure, and more seed companies and agents entered into contracts with farmers to produce and supply seed of AIVs. Linking formal and farmers’ seed systems and improving the latter proved an effective strategy to improve local seed supply for AIVs and sustaining the functioning of the initiative.
There were, however, important differences between QDS growers in the central and contract farmers in the north. Farmers under contract had access to extension, seed quality assurance, and credit services provided by contracting seed companies. On the contrary, QDS producers lacked access to early generation seed, and quality assurance activities by TOSCI were no longer taking place. As such produced QDS was not registered which affected producers’ access to premium markets, and potentially poses challenges in vouching for the quality of seed because opportunities for seed adulteration abound. Seed policy reforms need implementing including a rejuvenated quality assurance mechanism by TOSCI so that QDS producers can tap into better markets. Support to farmer-led seed systems will also ensure the development of a tailored and appropriate seed system that meets the ever-evolving needs of smallholder farmers. Lastly, the study revealed that the new farmers entering into seed production were mainly men especially in the north, with the fear that women would be crowded out as the AIV enterprises become profitable. Adoption of gender-inclusive approaches in contract farming arrangements is paramount and can have multiple benefits, including decision-making and benefit of both men and women from such arrangements. While the study focused on AIVs, the observed sustainability factors can be applied to developing farmer capacity to produce seed of other open- or self-pollinating crops.
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