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Background
Yam is one of the most important food crops in Africa. 
In West Africa, it is popularly known as the “King 
of Crops” because of its socio-cultural significance 
and economic value to various people groups of 
the region. In terms of production, the sub-region 
is second to none. West Africa accounts for 94% of 
global yam production (FAO 2021). More than 69 
million tons are produced on 8.3 million hectares 
annually, mainly in Benin, Côte d’Ivoire, Ghana, 
Nigeria, and Togo. Nigeria alone accounts for 67% of 
global production (50 million tons) and 74.6% of the 
total area planted (6.2 million ha). 
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Moreover, the aggregate production value of 
yam exceeds that of all other African staples, 
including grain and legumes crops. According to 
Food and Agriculture Organisation (Figure 2), the 
aggregate production value of yam is 30% more 
than cassava and 67% more than maize (FAO 
2018). Yam is also a versatile staple crop that 
addresses food and nutrition security. Although 
yam has an extended growing season, it is vital 
to the annual cycle of food availability due to the 
diverse agro-ecological adaptations and maturity 
periods. Therefore, consumers have access to 
yam all year round. Yam is nutritionally rich in 
proteins, vitamin C, vitamin A, zinc, and iron. It is 
a good source of energy. A 100 g of yam provides 
118 calories. It is mainly composed of complex 

carbohydrates and soluble dietary fiber. Together, they 
raise blood sugar levels rather very slowly compared to 
simple sugars. Yam is therefore recommended as a low 
glycemic index (GI) healthy food. Consequently, it has the 
potential to contribute significantly to ensuring the food 
and nutrition security of consumers.

Demand for yam as a commodity is increasing. The 
crop attracts a high price in the urban markets. It is 
fast becoming a major source of foreign exchange 
for exporting countries due to the growing numbers 
of Africans in diaspora and emerging industrial/
pharmaceutical opportunities (Figure 1). 
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Figure 1. Top Yam exporters (Tridge 2020).
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However, many constraints mar yam 
production, and the foremost among them is 
the scarcity of high-quality seed yam of local 
and improved varieties. Traditionally, farmers 
recycle seed tubers by saving at least 30% 
(Figure 4) of their produce to plant the same 
area the following cropping season. These 
tubers  are often infested or contaminated with 
pests and pathogens that reduce the quality of 
the seed. Damage from pests and pathogens 
(Figure 3) such as nematodes, viruses, tuber 
rotting fungi, and bacterial infections are major 
contributors to low yields in yam. A loss in yield 
of up to 50% due to viruses has been reported 
in Nigeria (Aighewi et al., 2015).

have not had access to these varieties due 
to inefficient seed production, distribution, 
and quality assurance systems. 

Several factors limit the availability of high-
quality seed yam of released varieties in the 
production system. These include:

 Low multiplication rates and inadequate 
technical know-how for mass production 
of early generation seed (EGS) for the 
production of commercial seed yam. 

 Lack of private sector involvement 
in yam EGS production due to high 
production costs

 Ineffective public sector production 
and distribution system of EGS due to 
insufficient funding. 

In addition, Yam receives comparatively 
less support from national government 
and development investors for research 
to develop and disseminate new 
technologies for improvement of its value 
chain. Therefore, it receives less research 
attention to develop new technologies, 
varieties, and tools that mitigate abiotic 
and biotic factors that constraining yam 
production. As a result, yam is produced 
at a high cost because of low technologies 
and the high prices of inputs. These 
obstacles undermine food production 
and income-generating opportunities and 
disproportionately impact the participation 
of rural women and youth. 

Approximately 3 million yam farmers live 
below the global poverty line of $1.90 a day 
in West Africa.
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Figure 4. Farmer’s Utilization
of Harvested Yam.
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Figure 3. Yam pests and diseases that perpetuate with seed yam propagation (Figure source L. Kumar).

Obtaining good quality planting material 
for yam cultivation is a major challenge 
in the production systems of West 
Africa. Although several improved 
varieties have been released, farmers 



To address the challenge of unavailability and 
farmers’ inaccessibility to quality seed yam, the 
flagship project, Yam Improvement for Income 
and Food Security in West Africa (YIIFSWA), has 
developed and validated tools and technologies 
for the production of EGS as well as established 
market-oriented seed systems that ensure the 
sustainable supply of quality seed yam in Ghana and 
Nigeria. Some notable research and development 
achievements include:

 Novel high ratio propagation technologies 
(HRPTS) for rapid multiplication of high-quality 
EGS, i.e., the plantform temporary immersion 
bioreactor system (Plantform TIBS) for the 
propagation of clean breeder planting materials 
(Figure 5), aeroponics system (AS), drip system 
hydroponics (DSH) in trough and buckets for the 
development of mother plants (breeder seed) for 
foundation seed yam production (Figure 6 and 7).
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Figure 6. Breeder 2 seed production.
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Figure 5. Breeder 1 seed production.

 The main objective of generating the mother plants 
in AS and DSH is for producing single note vine (SNV) 
cuttings for high-ratio propagation of clean planting 
materials. This improvement of yam planting 
material production through SNV propagation is one 
of the key milestones promoted in strengthening the 
capacity of the public and private sector partners in 
Nigeria and Ghana.

 Robust diagnostic tools for simple, sensitive, and 
quick detection of viruses in yam in the lab and field, 
i.e., multiplex RT-PCR, RT-LAMP, and RPA assays for 
the detection of yam mosaic virus (YMV) and yam 
mild mosaic virus (YMMV)

 Quality management protocol (QMP) ensures the 
health (free from pests and pathogens), genetic 
purity, and quality (physical attributes) – collectively 
referred to as ‘seed yam quality’ of the various 
planting materials. The YIIFSWA yam QMP is a 
working document for seed yam quality control and 
certification for Nigeria and Ghana.

Conventional tissue culture for 
propagation of nucleus stock

Multiplication of breeder 
plantlets in plantform TIBS

TIBS plantlets in vivipak Acclimatized plantlets in vivipak



The Promise of yam
Yam is a global cash and food security crop.  White 
yam (Dioscorea rotundata) and water yam (Dioscorea 
alata) are the most critical species and are widely 
distributed across the globe. In addition, demand 
for the white yam commodity is increasing and is 
becoming a major source of foreign exchange as an 
export crop. 

In West Africa, the crop attracts a high price in 
the urban markets because of the exploitation of 
yam for alternative uses. Yam has several desirable 
nutraceutical, industrial and pharmaceutical 
components that provide income generation 
opportunities. Therefore, yam can lift millions of 
smallholder farmers out of poverty, address hunger, 
and improve livelihoods if proven technologies are 
implemented to develop commercially sustainable 
seed systems for the sustainable supply of high-
quality planting materials to farmers.

The utilization of seed multiplication technologies 
for and the dissemination of improved varieties that 
addresses abiotic and biotic constraints presents 
an opportunity for yam growing countries to gain 
substantially from yam production. For Instance, 
a recent study titled: potential returns to yam 
research investment in sub-Saharan Africa and 
beyond outlined potential impacts and gains from 
disseminating improved varieties and seed-producing 
technologies in 8 producing countries, namely, 
Nigeria, Ghana, Benin, Togo, Côte d’Ivoire, Papua New 
Guinea, Jamaica, and Columbia, for 25 years. 

It indicated that with an investment of $80 per 
hectare on an annual basis for 15 years, seed 
related technologies such as the adapted yam 
minisett Technology (AYMT) for commercial seed 
yam production and distribution of nematode-
resistant cultivars (NRC) and varieties adopted to 
Low soil fertility and drought (VALSFD) could lead 
to the following:

 Increase of up to 1 million ha in the land area 
coverable by the mentioned technologies.

 The net present values (NPVs) range from 
US$975 million to US$1392 million, with the 
highest values for NRC. VALSFD will generate 
about $1047 million NPV and AYMT $975 
million for the same period.

 About 1.05 million people would be lifted out 
of poverty by these technologies in the eight 
countries. More than 96 million people would 
be expected to benefit from the technologies 
in all the yam-producing countries by 2037.

Therefore, the potential economic gains are 
extensive, but their realization is subject to the 
dissemination and adoption of these technologies. 
(Mignouna et al. 2020)
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Figure 7. Foundation 1 seed production from breeder 2 seed.
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The Novel System for  
Sustainable Seed Supply
YIIFSWA researched and developed the capacities 
of various novel high ratio propagation technologies 
(HRPTs) and their implication of seed quality, 
such as TIBS, AS and DSH, and single node vine 
cuttings (SNV), to get the desired seed products to 
all users of the seed value chain. Each technology 
(Figures 5,6, and 7) has been strategically designed 
to increase seed multiplication and productivity 
quickly, sanitarily, and economically for each of the 
three seed yam classes (breeder, foundation, and 
certified seed). YIIFSWA yam QMP and diagnostic 
tools were also developed to ensure the varietal 
identity and purity (optimal physical, physiological, 
and sanitary quality) of varieties introduced through 
the system. 

If these technologies are promoted, the two key 
objectives of YIIFSWA that are to develop a functional, 
and sustainable seed system (Figure 8) that delivers 
sufficient quantities of high quality seed of  improved 
varieties to farmers at the right time and at the right 
prices that encourage adoption; and to empower 
smallholder ware yam producers with the seed of 
improved varieties for increased productivity resulting in 
increased income will be fully achieved. Combining the 
technologies forms a formidable system that accelerates 
EGS production or planting materials for certified seed 
yam production. The seed production chain starts with 
selecting improved varieties released by national yam 
breeding programs by generating clean nucleus stocks 
using conventional tissue culture. The latter are supplied 
by international institutions and are channeled through 
National Agricultural Research Institutes (NARIs) to  
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Multiplication ratio of various seed propagation technologies.
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Figure 8. YIIFSWA-II seed system model. 



private seed companies for the rapid multiplication 
of EGS (breeder and foundation seed) using 
TIBS, AS, DSH and SNV. This is distributed to seed 
entrepreneurs, who will produce certified seed 
tubers (CS) to sell to ware yam farmers.

The formal seed system should be market-oriented 
and characterized by a continuous varietal 
replacement as a technology transfer mechanism 
and a market strategy for the yam value chain 
development. 

Breeder seed are used for foundation seed 
production through SNV in nursery (seedlings)  
or by direct planting in beds to generate seed 
tubers. 

The core message of the 
YIIFSWA-II project 
The scarcity of quality seed yam across West 
African countries compels farmers to use inferior 
quality seed tubers- a combination of recycled 
seed saved from the previous planting season 
augmented with high-priced seed  of poor quality 
extracted from ware yam and purchased from 
informal seed markets. 
 Seed systems are the vehicle through which 

farmers should get high-quality seed tubers 
of the yam varieties they want and need. 
Therefore, the development of market-
oriented seed systems is strategic for 
generating demand, boosting productivity, 
developing the value chain, and improving 
livelihoods. 

 Quality seed yams produced from a formal 
seed system using the HRPTs offer the 
opportunities to control diseases and pests, 
increase yield, and reduce storage losses. 
Through the system if not resistant are 
tolerant of devasting pests and diseases like 
nematodes, anthracnose, and yam mosaic 
viruses. 

 The YIIFSWA-II seed system model also boasts 
a robust seed quality assurance system 
that comprises a YIISWA yam QMP, field 
inspection, and seed certification component 
guaranteeing the quality of seed yam sold to 
farmers.

 To ensure sustainability, the YIIFSWA-II model 
underscores the need for the system to be 
market-oriented and commercialized at all 
production levels. This allows for continuous 

demand creation, distribution of improved varieties, 
advocacy, and value chain promotion.

 Profitability of the system: The production of 
EGS, which used to be the responsibility of NARIs 
(institutes with crop improvement mandates), 
is now undertaken by both NARIs (specifically 
commercial enterprising units established as 
separate business enterprise within the Institute 
for the production and sale of breeder planting 
materials) and private seed companies, contributing 
to efficiency in yam seed systems. Foundation seeds 
are sold by companies to seed entrepreneurs for 
further multiplication and sale of certified seeds. 
Proceeds generated from the sale of planting 
materials at each production level are plowed 
back into the business to sustain production and 
marketing (although subsidies may be required in 
the early years).

 Women and youth are critical drivers of a 
sustainable formal seed systems, food security, and 
economic improvement. Although yam production 
is often deemed a man’s crop, the commercial 
production and distribution of seed yam using 
SNV can be an avenue for job creation for women 
and youth empowerment. This will allow for the 
distribution of improved varieties, allocation of 
resources and access to opportunities, and the 
eradication of hunger and poverty in yam growing 
communities.
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Seed yam bursting out of the soil mound.



	 1 	Increase yam productivity
 The goal of the YIIFSWA-II seed model is to ensure the availability of 

improved, disease-free, and genetically pure seed tubers of markets and 
farmers preferred varieties to boost yam production.  
Reduced use of food tuber for seed: establishing a formal seed system 
allows for the separate production of planting materials for ware yam. As 
a result high-quality certified seed tubers of improved variety will be made 
available for farmers to purchase. They will not have to save a large portion 
of their harvest as planting materials for the next cropping season. This 
means they will have more tubers for food and marketing opportunities.

	 2 	Promoting quality and disease-free seeds 
In collaboration with seed certification agencies such as the National 
Agricultural Seed Council (NASC) in Nigeria and Plant Protection and 
Regulatory Services Directorate (PPRSD) in Ghana, the YIIFSWA-II project 
has designed a robust seed quality assurance system (quality management 
protocol, seed inspection, and certification systems), that ensures that only 
released, improved and disease-free varieties are multiplied and passed on 
to farmers.

3 	Creation of employment/business opportunities for women 
and youth entrepreneurs to generate clean seed yam 
The YIIFSWA-II seed model advocates and promotes the participation of 
women and youth in the system as seed entrepreneurs for certified seed 
production and marketing. This will allow for the distribution of improved 
varieties, allocation of resources and access to opportunities, and the 
significant reduction  of hunger and poverty in yam growing communities.

4 	The use of HRPTS and complementary techniques for 
rapid multiplication of high-quality seed yam 
In 2018, the HRPTS, namely, TIBS, AS, DSH, and SNVC, were tested 
and validated for the rapid multiplication of EGS yam. Through this 
approach, the project has addressed the low multiplication ratio 
common to yam. Previously the multiplication ratio for yam was 1:5 
that has increased to I: 50 in the TIBS, 1:300 in the AS, and 1:120 in the 
DSH.

o There are currently 4 NARIs and 8 private seed companies utilising 
the HRPTs for EGS seed production in Ghana and Nigeria.

5 	Improved distribution of genetic gains 
The YIIFSWA-II approach can greatly reduce the time it takes for newly 
released varieties to reach farmer fields: from about five to ten years 
previously to immediate distribution after release.
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The benefits of the YIIFSWA-II model 
The sustainable supply of high-quality seed yam will improve the  

food security and income of farmers and other stakeholders in West Africa. 



Opportunities for Replication 
and Adaptation
The YIIFSWA-II seed multiplication model for 
sustainable seed yam production has proven its 
effective viability in both Nigeria and Ghana. Eight 
private seed companies are currently multiplying 
their first commercial crops for distribution in 2022 
cropping season. 

However, there is both a need and the opportunity 
to further strengthen these systems within Nigeria 
and Ghana and to replicate the system in other 
West African countries that grow yam and seek 
the increases in productivity. Governments and 
development partners seeking to replicate and adapt 
the YIIFSWA-high ratio seed multiplication model 
should be prepared to do as follows.

1. Establish the HRPTS facilities in their national 
agricultural research system to rapidly multiply 
EGS or planting materials of the markets’ 
preferred and promising improved yam varieties.

2. Establish an early generation seed company 
or business unit in a government entity, or in 
a private sector seed company, or both, with 
the responsibility to rapidly multiply EGS or 
other planting materials. 

3. Nurture the creation of a network of 
seed entrepreneurs to support the EGS 
production. These are farmers who are 
trained and supported to multiply certified 
seed yam tubers profitably in their 
communities.

4. Strengthen the capacity of national 
regulatory authorities to carry out the 
necessary regulatory functions for quality 
assurance.

The International Institute of Tropical Agriculture 
(IITA) and its partners under the YIIFSWA-II 
project are ready to help with project design, 
advice, and implementation.
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