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Societal Impact Statement

Yam plays an important role in ensuring food security in Côte d'Ivoire, serving as a sta-

ple crop for 60% of the population and a significant source of income. It holds deep

cultural significance for the Akan and Gour ethnic groups. Preserving yam production

is essential for both food security and the preservation of cultural heritage. However,

productivity is decreasing while demand is expected to double in the next 30 years.

Soil degradation and climate change are major threats to yam production. This article

contextualizes the main factors threatening yam production (i.e., soil degradation and

climate change) and discusses the consequences and ways to mitigate them.

Summary

The anticipated twofold increase in Côte d'Ivoire's population within the next three

decades poses a significant challenge for agricultural research to sustain food secu-

rity. Despite being an under-researched and often neglected crop, yam remains the

primary staple food and a crucial source of income in the country. With an annual

estimated market value of over 2000 billion CFA francs, yam ranks among the top

five most economically valuable crops in Côte d'Ivoire. For the past 15 years, yam

production has experienced a decline in productivity, which has been compensated

for by expanding the cropped area. Unfortunately, this approach exacerbates the risk

of deforestation and soil degradation. Additionally, the impact of climate change on

yam production, coupled with a lack of financial resources to address it, has rendered

this unsustainable mode of production even more precarious. The purpose of this

study is to provide an overview of the effects of climate change on yam production

in Côte d'Ivoire. We investigated the reasons for the productivity decline and

described the risks on food security. Furthermore, we explained how varietal innova-

tion of Dioscorea alata could play a critical role in mitigating these effects and out-

lined related research avenues that need to be explored. To help policymakers and

research programme directors justify the importance of this agenda, this article pre-

sents the main arguments in favour of a substantial investment in adapting yam pro-

duction to the global changes affecting Côte d'Ivoire.
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1 | INTRODUCTION

In the context of rapid population growth, West Africa food security

remains a major cross-sectoral issue (IFPRI, 2022). This concern is

reinforced by the uncertainty of the international situation due to the

war in Ukraine and its consequences, in particular, the soaring price of

gas, fertilizer and cereals. Shortages of basic products will have dra-

matic consequences at several levels (episodes of famine, emergence

of diseases, political instability and exodus of the most affected

populations). Furthermore, climate change, as recently documented

by IPCC expert reports, will lead to a reduction in crop yields under

any scenario, even though agriculture is considered the backbone of

the African economy (IPCC, 2022).

Yam is an important food crop for more than 13 countries in

the intertropical zone (i.e., more than 40 kg per capita per year)

with a total population of more than 300 million (Figure 1;

FAOSTAT, 2022). Most of these countries are in Africa, the Carib-

bean and the Pacific. However, yam production is dominant in West

Africa, where it is an important crop for food and nutrition security

and income generation. From the field, where its distinctive mounds

rise from the soil (Figure 2), to the plates of urban dwellers, Côte

d'Ivoire has the highest per capita production of yam in the world

(FAOSTAT, 2022). This crop is an integral part of both rural and

urban life (Monney et al., 2009; Stessens et al., 1998). Its consump-

tion dates back more than 5000 years (Coursey, 1976). However, the

current regional trend shows a significant decrease in yam productiv-

ity. Far from the hoped-for resilience, yields have been declining

for 15 years (Danquah et al., 2022) and climate change is disrupting

actual practices and threatening future harvests (Bakayoko

et al., 2017).

Based on public agricultural and food databases and targeted

bibliographic reviews, this paper highlights the essential role of yam in

Côte d'Ivoire, both in terms of food security and socio-economic

status and the non-negligible risk associated with current trajectories

and projections (i.e., demographic and climatic). From these observa-

tions, investment avenues are proposed to reduce the technological

and knowledge gaps necessary to maintain food security in Côte

d'Ivoire.

2 | YAM A MULTIPURPOSE CROP IN CÔTE
D'IVOIRE

2.1 | The ancestral role of yam in Ivorian society

The period at which yam-based agriculture developed in different

parts of the world is uncertain because tuber crops such as yams do

not leave archaeological evidence of their use (Davies, 1960). How-

ever, the collection of wild yams associated with African artefacts

dates back to 50,000 BP, while organized yam production based on

the selection and protection of natural hybrids at the rainforest/

savanna ecotone may have occurred as early as 10,000 to 7000 BP

(Coursey, 1972; Davies, 1960).

Among the approximately 600 species in the genus Dioscorea,

approximately 10 hold significance in the context of food production

(Orkwor et al., 1998). In Africa, D. rotundata stands out as the primary

species and the most substantial contributor to global yam produc-

tion. Water yam (i.e., D. alata), which was most probably domesticated

in Asia and Oceania (Sharif et al., 2020), was introduced to Africa

around the 16th century. While indigenous D. rotundata is preferred

in West Africa due to its higher tuber quality (Wireko-Manu

et al., 2011), D. alata is more ubiquitous and productive (Diby

et al., 2011; Takada et al., 2017). Interestingly, Côte d'Ivoire is the only

country in West Africa where yam production is based almost equally

on the two species D. alata and D. rotundata. The underlying reasons

for the prevalence of D. alata in Côte d'Ivoire lack consensus (Thiele

et al., 2021). Bakayoko et al. (2021) have postulated that the exten-

sive adoption of D. alata cultivation in the country is attributable to its

ease of propagation, rapid growth, which allows it to outcompete

weeds, consistent yields across varying soil fertility and ecological

conditions, and extended post-harvest tuber storage capabilities.

Currently, about 60% of the Ivorian population consumes yam as

a staple food (INS, 2021). Yam cultivation is an integral part of the life

and subsistence of the Akan (e.g., Baoulé, Brong, Agni) and Gour

(e.g., Sénoufo, Lobi, Koulango) peoples encompassing over 55% of

Côte d'Ivoire's population (Bado, 2017). These people live mainly

from the cultivation and consumption of yams, the marketing of

which generates substantial income. For instance, among the Gour

people, who constitute 22% of the Ivorian population, yam stands as

the principal cash crop. Prominent cultivars include Kponan, Sopèrè,

Kpassadjo (early maturing), as well as Krenglè, Bêtê-bêtê and Florido

(late maturing). The Akans' social-cultural lifestyle is also heavily

dependent on yam cultivation. Most of their production is self-

consumed (Chaléard, 1990; Mahyao, 2008). Strongly attached to

yam, these peoples have transported this commodity from its tradi-

tional areas of cultivation to all the agroecological zones to which

they have migrated (Ruf, 2010). This attachment to yam has led to

the popular saying in Côte d'Ivoire: ‘We are not birds to eat rice’
(Ruf, 2010). Akans have thus developed adaptation methods (cultiva-

tion practices and varieties) to ensure that their favourite yam is

always available.

Culturally, the yam festival holds significant importance as a trib-

ute to the staple that sustains the Ivorian population. Celebrated

every year throughout the country (between October and February),

2 KOUAKOU ET AL.

 25722611, 0, D
ow

nloaded from
 https://nph.onlinelibrary.w

iley.com
/doi/10.1002/ppp3.10459 by Inrae - D

ipso-Paris, W
iley O

nline L
ibrary on [17/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



F IGURE 2 Traditional land preparation for
yam (Dioscorea spp.) cultivation in Fo Boure, Benin
Republic. © CIRAD, image credit: CIRAD/Denis
Cornet.

F IGURE 1 Yam production by
country presenting more than 5 kg of yam
per capita per year (source:
FAOSTAT, 2022).
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it allows people from different ethnic groups to congregate in a

fraternal way and represents a renewal of identity for the occasion

(MTCI, 2020; Perrot, 1998).

2.2 | Major food and nutritional income

Côte d'Ivoire is the third largest producer of yam in the world. With

7,450,467 t produced on 1,349,681 ha in 2019 (FAOSTAT, 2022),

yam is the leading food crop, far ahead of cassava (1,036,478 ha),

plantain (501,667 ha) and maize (524,224 ha). Côte d'Ivoire is also the

country with the highest per capita consumption of yam, exceeding

160 kg per capita per year (Bricas & Attaie, 1998; INS, 2021). While

rice takes the lead in providing daily caloric intake at 749 kcal per

person, yam follows closely with 524 kcal. It is worth noting that while

yam is produced entirely locally, over half of the rice consumed is

imported (FAOSTAT, 2022).

Yams are recognized for their substantial nutritional content com-

pared to other tropical root and tuber crops. They contain essential

nutrients like starch, proteins, lipids, vitamins and minerals. Water

yams, in particular, have notable antioxidants that can reduce inflam-

mation associated with various diseases. These yams are also abun-

dant in potassium and provide key micronutrients like manganese,

copper and vitamin C. Their low sodium but high potassium and die-

tary fibre content suggest potential benefits in preventing chronic dis-

eases (Wireko-Manu et al., 2013). Among root and tuber crops, water

yam stands out for its higher mineral and vitamin content, especially

its rich protein content; known for their positive physiological effects

(Lebot et al., 2023). While storage and preparation methods do influ-

ence yam tuber characteristics (Didier et al., 2014; Kouakou Dje

et al., 2010), varietal differences are the primary source of variation,

offering opportunities for improvement (Lebot et al., 2023; Otegbayo

et al., 2018).

Yam tubers are consumed fresh and are usually cooked in water

or fried. After boiling, they can be served as porridge, foutou (cooked

tubers crushed in a mortar to form a paste) or foufou (cooked tubers

crushed to form a puree). There has been limited development in yam

processing at the industrial level in Côte d'Ivoire. The production of

processed products such as amala (paste made from tuber flour) and

wassa-wassa (yam semolina) has not been as successful in Côte

d'Ivoire as it has been in Nigeria, Benin, Togo and Burkina Faso (Bricas

et al., 1997).

2.3 | Key economic lever for rural populations

Yam is essential not only for socio-cultural traditions and food

security but also increasingly as a source of income, whether for local

consumption or for export (Doumbia et al., 2006; Mahyao, 2008).

Over the past three decades, there has been a notable shift in dietary

habits, with yams making inroads into the menus of traditionally

non-consuming populations. This evolution is favoured by the meet-

ing of the different populations in large urban centres (Bricas &

Attaie, 1998). Today, yam is a cash crop for more than 40% of the

population in the main producing regions. For example, the Gours sell

more than 90% of their production (Chaléard, 1990; Mahyao, 2008).

In Côte d'Ivoire, more than 75% of the yam trade is supplied by

D. rotundata, while D. alata, which is the dominant species in the total

national production (estimated at 60%), is mainly consumed by

farmers themselves (Doumbia, 1998). Because of their longer

shelf-life, D. alata varieties are present on the markets long after the

harvest period, from January to July. They are also sold as a substitute

for the Krenglè variety of D. rotundata after May (Doumbia

et al., 2006; Girardin, 1996).

In addition to domestic sales, yams are also exported to other

countries in the sub-region. During the harvest period, more than

400 t of yams pass through the wholesale market in Bouaké every

day, mainly destined for Sahelian countries such as Mali, Burkina Faso

and Niger (Figure 3). Furthermore, Côte d'Ivoire has also been export-

ing yams internationally since 2010, although the quantities remain

marginal (i.e., 14,000 t in 2019; FAOSTAT, 2022). In 2022, the

estimated market value of the total yam production in Côte d'Ivoire

exceeded 2000 billion CFA francs, and it ranks among the top five

most economically valuable crops, both in terms of local price and

world market value (Figure 4).

3 | A WORRYING EVOLUTION

3.1 | An increasing demand

The population of Côte d'Ivoire was estimated at 29,389,150 in 2021

(ISN, 2021). Over the past 50 years, the rural population has declined

from 72% to 48%. This trend towards urbanization is expected to

continue in the coming years. The population of West Africa, and

Côte d'Ivoire in particular, is expected to almost double in the next

30 years. Population growth and urbanization are likely to increase

food demand and food prices, making a shift from cocoa to food crops

as sources of income a probable scenario in the future (Wessel &

Quist-Wessel, 2015). To meet demand, Côte d'Ivoire will need to

increase its production of roots and tubers by 2.12 times by 2050

(IFPRI, 2017). While national figures for Côte d'Ivoire are not

available, IFPRI (2022) predicted that the West and Central

African countries will move from an export situation to an import situ-

ation of roots and tubers by 2050 (net trade of 2.5 and �13.9 Mt,

respectively).

3.2 | A declining yield

Although yam production has more than doubled over the last

40 years, this has been mainly achieved by increasing the cultivated

area, with significant impact on forests and savannahs (Kouakou

et al., 2019; Danquah et al., 2022; Figure 5). Notably, the cocoa-

producing regions of Côte d'Ivoire have experienced deforestation

and land over-exploitation, leading to permanent soil degradation.

4 KOUAKOU ET AL.
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This phenomenon has compelled farmers to constantly look for new

and more fertile land to sustain their crop production (Leonard, 1997).

During the second half of the 20th century, a strong pioneer front

advanced from east to west in Côte d'Ivoire (Gastineau et al., 2017).

Consequently, more than half of the total forest cover (57%) was

destroyed in a quarter of a century (1990–2015), with an actual

annual deforestation rate of 4.95% (Ouattara et al., 2021). It is likely

that the increasing scarcity of fertile land and long fallow periods

reserved for cash crops (such as cocoa) have favoured the adoption of

D. alata to the detriment of D. rotundata, which is more sensitive to

growing conditions.

However, despite deforestation, arable land could become scarce

in the short term. Indeed, it is estimated that the amount of land avail-

able per person in Côte d'Ivoire has fallen from 0.31 to 0.13 ha per

person in 50 years (World Bank, 2022). For yam, this has led to pro-

gressive soil degradation and reduced yields (Frossard et al., 2017). As

a result, despite its importance, yam productivity in Côte d'Ivoire

remains very low, declining from 11 t/ha in 1980 to 6 t/ha in 2020

F IGURE 4 Evolution of the five most
economically valuable produce in Côte d'Ivoire,
both on the basis of the local selling price (lower
plot) or the world market (upper plot).

F IGURE 3 Loading a truck with yams tuber at
the wholesale market of Bouaké, Côte d'Ivoire. ©
CIRAD, image credit: CIRAD/Denis Cornet.

KOUAKOU ET AL. 5

 25722611, 0, D
ow

nloaded from
 https://nph.onlinelibrary.w

iley.com
/doi/10.1002/ppp3.10459 by Inrae - D

ipso-Paris, W
iley O

nline L
ibrary on [17/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



(FAOSTAT, 2022; Figure 6) and representing only 12.5% of the poten-

tial yield (Danquah et al., 2022). If no increase in productivity is

achieved, doubling production within 50 years, as projected by ICPP

(2022), means finding an additional 1,400,000 ha. For comparison, this

represents about half of the remaining forests in the country; a fright-

ening figure given the current rate of deforestation.

3.3 | Observed and projected climate change
impact on yam yield

According to the IPCC's (2022) report, climate change is expected to

worsen and speed up current patterns worldwide. This will have a par-

ticularly detrimental effect on food security in Africa, where over 85%

of the impoverished population resides in rural areas and relies on

rain-fed agriculture for over 90% of their food (IPCC, 2022). In Africa,

for scenarios ranging from a 1 to 4�C increase in global temperatures,

the continent's overall gross domestic product (GDP) is expected to

decline within a range of 2.25% to 12.12%. By the middle of the cen-

tury, the main crops will be affected by a yield decline down to 41%

for a warming of 1.5�C (Mechiche-Alami & Abdi, 2020). Côte d'Ivoire

will be among the 10 most affected countries in Africa, with an 18%

decline in GDP per capita due to observed climate change. This

actual trend in GDP per capita is expected to worsen to a 90%

decrease for a 4�C global warming compared to a no-warming sce-

nario (IPCC, 2022).

The effects of climate change in West Africa are already visible

over the last 50 years, with an increase in average temperatures of

around 0.2–0.5�C per decade (Ranasinghe et al., 2021) and a trend

towards rainfall being more concentrated in the second half of the

season (Biasutti, 2019). However, the medium- to long-term evolution

of the climate remains highly uncertain. While experts agree on a

F IGURE 5 Slash-and-burn of long fallow land
before yam soil preparation in Glazoue, Benin
Republic. © CIRAD, image credit: CIRAD/Denis
Cornet.

F IGURE 6 Evolution of yam yields over the
last 20 years in the five main producing countries.
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strong increase in temperatures in the future, the evolution of

precipitation is still debated. Nevertheless, there is a consensus that

rising temperatures will have a negative impact on yields due to

shortened crop cycles and increased evapotranspiration (Sultan &

Gaetani, 2016).

Root and tuber crops are often considered less vulnerable to cli-

mate change due to their high optimal temperature range, which

favours plant growth (Carr et al., 2022; Jarvis et al., 2012). Unfortu-

nately, systematic assessments of the climate response of root and

tuber crops are lacking (Manners & van Etten, 2018; Raymundo

et al., 2014) and do not allow for consensus. Thus, yam is mostly neg-

atively affected by climate change in the projections of recent studies

(van Zonneveld et al., 2023). In fact, depending on the projection

period, climate scenario, modelled process and soil type, yam yield is

likely to decrease slightly (between 2% and 5%; Paeth et al., 2008;

Lobell et al., 2008; Carr et al., 2022) to severely (�18% to 48%;

Srivastava et al., 2012, 2016). However, these yield projections are

based on small sample sizes and are therefore more influenced by

study-specific factors than other crops. For example, the strong yam

yield decrease described by Srivastava et al. (2012, 2016) is associated

with declining rainfall, which is highly uncertain in the future scenario

in West Africa (Pendergrass et al., 2017). Furthermore, none of the

models used specifically considered the phenology of yam and, in par-

ticular, its photoperiod sensitivity (Marcos et al., 2011). While shifting,

the planting date is often proposed as a solution to compensate for

delayed rainfall, the influence of photoperiod on the onset of tuberisa-

tion and thus the shortening of the vegetative period is not consid-

ered. However, delayed emergence has been shown to reduce yield

(Cornet et al., 2014; Marcos et al., 2011). As suggested by Raymundo

et al. (2014), there is an urgent need to develop crop models that are

sufficiently mechanistic to account for the effects of climate change

while taking into account crop specificities. For yam in Côte d'Ivoire,

this implies being able to model specifically the influence of dormancy,

seed tuber, photoperiodism, mineral nutrition (e.g., nitrogen-

potassium ratio) and their effect on source-sink allocation dynamic.

4 | A NEGLECTED CROP WITH HIGH
POTENTIAL

In Côte d'Ivoire, importing foods such as rice to improve food avail-

ability is not a viable strategy for poor rural households because of

the strong connection between international food price increases and

local food prices. The continued increase in the share of rice imports

reinforces this weakness. Unlike cereals, various root and tuber crops

are locally produced, and their prices are not strongly affected by

global food price increases (Danquah et al., 2022). This provides an

opportunity to improve food availability and accessibility for all,

including smallholder farmers. However, indigenous yams (mostly

D. rotundata) are traditionally grown without fertilizer as the first crop

after a long fallow period, accelerating soil degradation and deforesta-

tion (Frossard et al., 2017). In this context, D. alata appears to offer an

opportunity. Research has shown that soil fertility significantly affects

yam yields differently, with D. alata showing higher yield potential

than D. rotundata, mostly on more degraded soils (Diby et al., 2009).

This difference means that D. alata can be integrated into a rotation

without the need for systematic slash and burn. It also responds bet-

ter to fertilizer (Hgaza et al., 2012) or improved soil management

option (Frossard et al., 2017; Kassi et al., 2017). Thus, promoting the

use of this species could help to maintain or even increase yam pro-

duction while limiting new land clearance and environmental impacts.

However, high-yielding and disease-tolerant water yam varieties

have not been widely adopted. Thiele et al. (2021) showed that the

seed system was not the main barrier to their adoption, and illustrated

this with the rapid adoption of the Florido and C18 varieties (Walker

et al., 2015). On the other hand, the quality of yam-based dishes such

as ‘foutou’ plays an important role in technology adoption in West

Africa, as both producers and consumers place high value on food

quality (Thiele et al., 2021). Although water yam is known to produce

tubers of inferior quality, less suitable for the preparation of products

valued by consumers, some of its varieties appear to achieve a quality

similar to that of D. rotundata. For example, in Côte d'Ivoire, it has

been suggested that the success and rapid adoption of C18, a water

yam cultivar introduced from Cameroon, was due to its ability to pro-

duce an appreciated pounded yam (Kouakou et al., 2012). Walker

et al. (2015) argued that the importance of consumer preferences has

not been given sufficient attention in breeding programmes, which

are poorly equipped to address such preferences. For root and tuber

crops, this situation has recently changed thanks to the Bill and

Melinda Gates Foundation (BMGF) RTBfoods project (https://

rtbfoods.cirad.fr/), which enabled the development of high-

throughput phenotyping methods for quality traits, opening up the

possibility of improving tuber quality in water yam.

Yam is considered a neglected crop by the African Orphan Crops

Consortium and Bioversity International (Hendre et al., 2019; Ulian

et al., 2020). A recent study confirmed that yam is severely under-

researched in West Africa compared to its actual and projected impor-

tance (Manners & van Etten, 2018). Moreover, research funding for

yam remains low in Côte d'Ivoire and other West African countries,

despite the projected impact of climate change on its production. For

instance, although rice, sugarcane and yam together account for 27%

of the total cultivated area in Africa, they account for only 6 out of

162 observations in the scientific literature on the impact of climate

change on crop yields in Africa (Knox et al., 2012). Increased

investment to accelerate crop productivity growth in low- and middle-

income countries can have a large impact on key development indica-

tors (Wiebe et al., 2021). According to Lobell et al. (2008), a sub-

Saharan African institution wishing to mitigate the negative impacts

of climate change should prioritize investment in West African yams.

For example, faster productivity growth in rice, yam and sorghum is

estimated to increase economy-wide income in West African coun-

tries by $6.26 billion, $4.83 billion and $4.75 billion, respectively, in

2030 (reflecting the scale of their production and consumption). How-

ever, of the $620 million earmarked for climate change research in

Africa between 1990 and 2020, $480 million went to research institu-

tions in Europe and the United States, and only $89.15 million to
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those in Africa. This represents only 3.8% of global funding for

climate-related research—a figure that does not reflect Africa's high

vulnerability to climate change (Overland et al., 2022). Most of the

funding for Africa-related climate research comes from outside Africa

and goes to research institutions outside Africa (ICPP, 2022).

According to a recent IFPRI report on Agricultural Science and

Technology Indicators, Côte d'Ivoire's agricultural research spending

has significantly improved the number and skill level of Ivorian agricul-

tural researchers in recent years, both in the government sector and

in higher education (Domgho et al., 2018). Between 2012 and 2016,

the national agricultural research capacity increased by around 80 Ph.

D. scientists. However, the pattern of agricultural research expendi-

ture over the last decade shows a stagnating trend. In 2016, the

country invested only 0.50% of its GDP in agricultural research. Low

funding for the promotion of neglected and under-researched crops

such as yams is therefore a major challenge for most countries that

rely on them for food security and income (Ulian et al., 2020).

5 | CONCLUSION AND PERSPECTIVES

Improving yam production will have a significant positive impact on

the lives of farmers and communities in West Africa, particularly in

Côte d'Ivoire. However, current national resources may not be up to

the challenge. Massive structural (e.g., human resources, laboratory

and field equipment) and project-based investments are therefore

needed. This is all the more necessary as current production, which is

already declining due to soil fertility, is severely threatened by the

effects of climate change. While the entire value chain needs to be

considered, from the current situation, two main avenues could help

achieve this goal: breeding new yam varieties with desirable traits and

implementing best practices in planting, irrigation, fertilization

and pest management. Recent studies along a latitudinal gradient

representative of future changes in temperature and rainfall showed

that tested improved agricultural practices alone could not mitigate

the influence of climate on yam yield (Alabi et al., 2019; Pouya

et al., 2022).

Therefore, breeding new yam varieties with desirable traits such

as high yield, disease resistance, longer shelf-life and tolerance to

environmental stresses (e.g., drought, marginal soils or heat) is seen as

a major lever to raise yields, improve farmers' incomes and ensure

food security (Agre et al., 2022). Among yam species, D. alata has a

higher yield capacity and environmental adaptability than other spe-

cies and could therefore be privileged to improve food security and

income generation under future climate change (Bredeson

et al., 2022; Hamaoka et al., 2022). As more than half of the national

production is already based on this species, Côte d'Ivoire could play a

central role in its improvement. The D. alata germplasm collection held

by the CNRA provides a solid basis for initiating work on variety

improvement in the face of climate change (Bakayoko et al., 2021). In

addition, the latitudinal gradient present in Côte d'Ivoire is

representative of the target population of environments (Alabi

et al., 2019), making it possible to anticipate climate change and its

management by farmers. A study on traditional varieties grown in the

driest areas could make it possible to identify adaptive traits in

relation to high temperature increases or changes in the rainy season.

As mentioned above, crop modelling should be used to refine the

definition of adapted ideotypes and key traits.

Furthermore, D. alata was clonally introduced into Africa, which

explains the narrow genetic base of African cultivars (Lebot

et al., 1998). It is therefore important to broaden the genetic diversity

by introducing new cultivars from the area of origin of this species, and

genetic material exchange is crucial for significant progress in breeding

programmes. However, yam exchange is challenging due to virus sus-

ceptibility and complex sanitation procedures (Diouf et al., 2022).

Although virus elimination and quarantine remain options for biosecur-

ity, lyophilization offers a practical way of storing yam pollen samples,

facilitating safe exchange and enhancing genetic diversity for acceler-

ated genetic gains in breeding programmes (Malédon et al., 2023). It

would be helpful for yam breeders to also continue to investigate the

potential for interspecific hybridization between D. alata and some of

the other cultivated species. Similarly, the use of wild relatives could

increase the resilience of varieties by introgressing genetic factors that

contribute to greater environmental tolerance (Satori et al., 2021). For

this, it is essential to continue research on the wild relatives of D. alata,

which are still unknown to date (Sharif et al., 2020).

Climate change adaptation traits, especially water and heat stress,

yield and quality traits, are polygenic and difficult to improve using

conventional breeding methods. Consequently, new technologies and

breeding strategies are needed to significantly increase the rate of

genetic gain needed to meet these challenges. Thanks to the BMGF

projects, much effort has been made in recent years to intensify the

improvement of yam varieties in West Africa. Since 2014, the

AfricaYam project has specifically focused on improving the efficiency

of yam breeding programmes through the use of faster and more

accurate phenotyping tools and breeding methods (https://

africayamphase2.com/). To accelerate the impact of these projects on

the release of improved varieties, it is now necessary to implement

the methods and knowledge gained in the national programmes.

Despite its participation in the BMGF's yam initiatives (AfricaYam and

RTBfoods projects), Côte d'Ivoire could have benefited more from the

technology advancements predominantly oriented towards CGIAR

and English-speaking nations. For example, tuber quality phenotyping

is mainly based on near-infrared spectroscopy developed by and

within the international research system. According to Overland et al.

(2022), former British colonies in Africa receive more research funding

than other African countries. These situations emphasize the

necessity to broaden the scope of climate change research in Africa

and increase funding for African researchers. Doing so will enhance

African participation in research and enable the development of

climate change solutions that are more relevant to African contexts.

To meet this challenge, it is imperative that Ivorian agricultural

research, led by the CNRA and the universities, incorporate scientific

and technological advances into its yam breeding programme. This

must include capacity building in phenotyping and genomic and phe-

nomic selection. This means improving both the equipment (e.g., crop
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canopy monitoring using unmanned aerial vehicles equipped with

hyperspectral or thermal sensors, tuber quality phenotyping facilities)

and the capacity to analyse the data generated (e.g., image analysis,

near infrared spectroscopy signal processing, phenotypic prediction

based on genotyping data). Ivorian national research will have to meet

these objectives in the coming years in order to maintain or improve

national production and food security.
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