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The MENA region has a long history of cereal cultivation, trade, and consumption. Throughout this
history, much like in other areas where agriculture fulfilled a central goal to societies, traditional
varieties adapted to the conditions and stressors of the local geography were developed. With the
advent of more mainstream cultivation of cereal varieties adapted to intensive agriculture and
largely condition-agnostic, traditional varieties lost their central role, remaining a fraction of current
diets and production.

In the context of potential shocks, traditional cereals are shown to be better suited for the
conditions of countries located in the MENA region (e.g. Morocco & Egypt) to mitigate their effects.
The use of ethnobotanical, anthropological and qualitative methods is employed to map the
existence of traditional cereal varieties that show promise for this purpose. The overall goal of this
mapping is to show the potential for the MENA region to more widely adopt cultivation of traditional
varieties, with the advantages of their presence within cultural practices and traditions, improving
cultural fit and wider potential for market integration. Based on the results of the mapping and the
analysis of their significance to local populations, a series of recommendations and strategies are
provided to make traditional cereals a key part of shock-mitigation efforts in the future.
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Traditional cereals can be defined as cereal species or varieties described as “uncommercial,
localized, and indigenous” (Lara et al., 2023) to a territory or region, as opposed to mainstream
cereals, which are grown and traded globally, and often introduced from outside said territory.
Understanding their potential to reduce exposure to international shocks in the cereal market is a
key part for the STAPLES project’s goal of enhancing food security in the Mediterranean region.
This requires thorough and accurate information on the cereals its inhabitants rely on. In order to
guarantee long-term sustainability of any proposals that emerge from this understanding, it must
include and be rooted in an investigation of the role these staples hold in the region, their
cultivation, and cultural importance.

In environments susceptible to drought stress like those in the Middle East and North Africa
(MENA) region, recent work shows that some of these underutilized crops outperform
conventional cereals in water productivity and heat tolerance. This offers a compelling case for
their wider use (Devkota et al. 2025).

More than just climate-resilient alternatives, these crops also offer dense nutritional profiles and a
wider array of bioactive compounds, which can help address micronutrient deficiencies in
vulnerable populations (Ali and Bhattacharjee 2023; Baldermann et al. 2016). Their appeal lies
not only in what they grow under, but in what they grow into: more diverse diets, more resilient
farms, and more locally adapted food systems.

Growing interest, however, does not always translate into impact. Many of these species remain
locked out of formal markets and research programs. As Padulosi et al. (2021) point out, the
challenge is not only agronomic—it is institutional, cultural, and infrastructural. Unlocking the
potential of these crops means building the surrounding systems: seed networks, policy
frameworks, markets, and research agendas that value diversity not just in crops, butin knowledge
and priorities.

Therefore, the value of a cross-cutting perspective that takes into account the interchange of local
cultures with the cultivation of traditional cereals is evident: traditional cereal production owes its
success and longevity to its inextricability from wider cultural practices and traditions —rituals,
festivals, processing and cooking methods. Varieties survive due to the transmission and evolution
of these practices, which in turn sustain its practitioners.

As it is often the case with traditional ecological and agricultural knowledge, its main repositories
are the communities who hold and transmit the knowledge necessary to sustain their livelihood.
This in turn depends on the knowledge and cultivation of traditional cereals, requiring space for
the personal and subjective along with the directly observable. In order to analyze this knowledge
in its totality, qualitative tools employed in ethnobotanical and anthropological research are
employed to survey, collate, and analyze this information.

Finally, a thorough understanding of agricultural stakeholders’ personal experience related to
shock events becomes valuable to best delineate the necessary policies that will improve
preparedness in the face of these external forces, as well as minimize their negative effects. With
this in mind, ethnobotanical, traditional ecological knowledge, as well as historic memory are
touched upon by the use of semi-structured interviews with Egyptian and Moroccan communities
more likely to require this information to maintain their lifestyle.

This deliverable covers the necessary theoretical groundwork enabling an exhaustive
ethnobotanical survey, its advantages and strengths in light of project objectives (Section 1), case
studies illustrating both the results and opportunities of the chosen methodology (Section 2), and
a thorough description of the methodology (Section 3). A description of results and their respective
analysis follows (Section 3.5), along with the proposals that derive from them (Section 4), as
understood within the STAPLES project and its goals, based on the empirical evidence and
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literature review, before laying out the project’s conclusions and next steps to be taken (Section
5).

Successful and lasting integration of neglected and underutilized species (NUS) into wider food
systems benefits from conceptual clarity around key terms and concepts, as necessary parts of a
robust framework. This section introduces these terms and concepts in preparation of a broader
analysis by elaborating on three central directions: the significance of local ecological knowledge
(LEK), the categorization and characteristics of NUS, and the theoretical frameworks that guide
understanding of their marginalization and potential. References will be made to specific case
studies where these concepts are exemplified.

Local ecological knowledge (LEK) refers to an evolving body of knowledge, practices, and beliefs
held by indigenous and local communities; this knowledge is built around the interrelation between
human and non-human beings, as well as important abiotic factors such as rain and weather
patterns. Knowledge on these patterns is relationally obtained through direct observation,
attention, and experience accumulated, shared, exchanged, and passed on intergenerationally.
In the context of agriculture and surrounding food systems, LEK includes but isn’t limited to the
knowledge related to wild and cultivated plant identification, cultivation methods, harvesting
practices, soil conditions and management, pest control, and climate variations.

As a first example, Naah & Guuroh (2017) show the depth of LEK shared and exchanged among
communities in northern Ghana. By observing the local ecosystem, its features and wider changes
unrelated to cultivation (e.g. soil color, the flowering of specific trees, and bird migration), farmers
inform their daily decision-making process, especially when planning the timing and location of
planting. This knowledge, and the actions considered appropriate, are largely transmitted orally
through storytelling or as a part of ritual practices. As such, LEK is inseparable from communities’
material livelihood and cultural life, ensuring its endurance when facing variable climate conditions
or wider ecological changes. Considering the content and transmission of this knowledge requires
acknowledging its markedly different epistemic structure when compared to its mainstream
counterparts.

However, Reyes-Garcia et al. (2015) emphasize that the oral and experiential nature of LEK
makes its transmission and practice vulnerable due to several sources of pressure: economic or
climate migration, urbanization, coupled with knowledge systems that devalue local ways of
knowing. This specific study explores the collection and consumption of wild edible plant use
across the Iberian Peninsula. In it, they find that while the number of practitioners is declining, the
practices that endure do so due to their cultural significance or because of its ties to leisure and
identity. Typically overlooked by policymakers, cultural ecosystem services—non-material
benefits derived from food biodiversity—form a critical component of the value of NUS to an
enduring local food system.

Moreover, LEK can be understood as a potential driver of innovation. Gruére et al. (2009) shows
a case study on the importance of mutual-help groups in the context of millet farming in the Kolli
Hills, in India. This is mainly achieved through the application of traditional practices while
connecting to wider value chains, including ones where traditional cereals have not been
exchanged. Specifically, local knowledge is leveraged by improving post-harvest techniques,
influencing processing technologies, and shaping marketing strategies. Application of LEK
contexts considered more contemporary, and aligned with other models of knowledge, shows that
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LEK can be, and often is not exclusively static or nostalgic. By active application and engagement,
LEK can be understood as a dynamic set of knowledge, capable of adaptation and connection
with other ways of knowing, supporting both conservation and development objectives.

Parallel to the LEK framework, and often supplemented by it, there is the concept of Neglected
and underutilized species (NUS). NUS refers to plant species that have been historically important
in local diets, agriculture, and medicine but due to wider adoption of other varieties and agronomic
practices have been marginalized in production, research, policy, and markets. Due to this
marginal nature, they typically lack national or international recognition, scientific documentation,
and widespread commercialization. This is despite a tendency to present superior nutritional
profiles, better environmental adaptability —supported by a longer history of cultivation and
consumption, and owing to a longer cycle of development and specialization—, and cultural
resonance when compared to their mainstream counterparts. In this report, the term NUS refers
to all species identified as such; in the case of the MENA region, specifically Egypt and Morocco,
the term “traditional cereals” is used to refer to the NUS of interest to the STAPLES project.

Padulosi et al. (2014) describe NUS as a diverse group of crops that include wild (i.e. not
cultivated; only gathered or foraged) species, semi-domesticated plants, and locally traditional
varieties of other, more common species or staples. They are frequently cultivated in marginal
areas under low-input systems. In contrast, mainstream crops are grown by those with better
access to prime agricultural land, inputs, and machinery, often by those with the means to access
that. Within the context of subsistence farming, NUS, having co-evolved with local ecologies and
populations, do not necessarily require the same inputs or practices required by mainstream
agricultural varieties.

However, despite their nutritional and cultural legacy, NUS are left out of large-scale agricultural
policy, which favors major staples grown intensively, typically requiring a combination of large
areas, capital-intensive methods to be financially viable. As a result, NUS are frequently consumed
by those who grow or gather them, reinforcing their marginal nature by virtue of null or minimal
presence in local or larger markets.

Baldermann et al. (2016) support NUS’s role as part of a strategy combating global malnutrition,
as they contain a wide range of essential nutrients and bioactive compounds. It is shown that with
proper implementation, cultivation of NUS can supplement and diversify food systems, reducing
reliance on relatively nutrient-poor staple crops. For example, NUS of leafy vegetables and pulses
have been found to supply vital micronutrients with a lower environmental impact when compared
to its conventional counterparts. However, Hossain et al. (2021) note that these crops largely
remain outside global food security narratives due to a perceived small scale of production and
lack of awareness, leading to poor policy support and investment.

In South Africa, Mudau et al. (2022) illustrate both the potential and constraints of NUS. While
over 5,000 species have been identified with nutritional or medicinal value, only a handful are
cultivated at any meaningful scale. Value chains remain poorly developed, and institutional neglect
has limited their integration into agricultural extension services. Mabhaudhi et al. (2019)
emphasize the need for strategic prioritization, proposing criteria such as drought tolerance,
nutritional density, and cultural relevance to identify which NUS merit focused support. Without
such frameworks, efforts to promote NUS risk being fragmented and ineffective.

NUS embody a diverse array of biodiversity which could revolutionize the development of
sustainable food systems that are both nutritious and sustainable. The inclusion of NUS in crop
systems improves biodiversity and nutritional variety while strengthening environmental stability,
as reported by Padulosi et al. (2014). These species demonstrate superior capabilities to survive
harsh conditions and they need minimal inputs thus they are excellent candidates for climate-
smart agriculture. Hunter et al. (2019) show that nutrient-dense species including amaranth, millet,
and moringa have the potential to eliminate micronutrient deficiencies in regions where “hidden
hunger” prevails. According to Ali & Bhattacharjee (2023), many NUS contain superior nutritional
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content along with bioactive compounds which could help decrease dependence on basic cereals
and establish additional food sources for nutritional security. Morimoto et al. (2021) demonstrate
in a case study based in Kenya how local community-based initiatives contribute to the
construction of small enterprises, which involved making finger millet and legume products into
pressure-popped snacks. Thus, NUS have the potential to contribute to innovative developments
and create dual benefits for local economies by generating income and protecting traditional food
heritage.

Furthermore, integration of these species into smallholder systems supports environmental
sustainability efforts while delivering benefits that strengthen soil health and decrease chemical
input usage, according to Kahane et al. (2013). The combination between traditional agricultural
knowledge and contemporary breeding techniques for stress resistance creates encouraging
pathways to expand NUS cultivation across different environmental zones.

The wider acceptance of NUS faces multiple obstacles that prevent their widespread
implementation. Mabhaudhi et al. (2019) determine that institutional disinterest combined with
insufficient research grants and the absence of integrated policy systems act as major obstacles.
National agricultural strategies together with global value chains rarely include these species,
which leads to poor market visibility and minimal investment opportunities.

Chivenge et al.(2015) note that insufficient agronomic research combined with inadequate
extension services have prevented NUS from systematizing cultivation practices and establishing
breeding programs, as well as post-harvest handling procedures. Therefore, it is a lack of
knowledge regarding water conservation along with insufficient seed distribution methods and
yield improvement techniques that makes NUS appearing less competitive against conventional
farming crops.

Hoover et al. (2023) show how major cash crops receive more favorable water use efficiency in
agriculture, which creates systemic disadvantages for NUS that commonly grow in water-deficient
areas. Traditional crops experience marginalization through changing dietary preferences
together with social-cultural stigmas that exist despite their nutritional advantages.

A solution to these challenges demands united efforts between multiple stakeholders and policy
transformations along with funding for research and educational programs. The complete
realization of NUS potential for solving worldwide food and health and ecological issues demands
a systematic and inclusive framework.

In sum, neglected and underutilized species (NUS) may offer promising opportunities for local
development, also in arid MENA regions. Having been selected after long periods of time for very
specific local conditions and agronomic practices, these crops are often resilient to drought, as
well as making use of soils otherwise considered poor, making them a valuable tool for
strengthening food security and climate resilience where conventional crops fail. By cultivating
NUS, communities can enhance local agrobiodiversity while reducing dependence on a narrow
range of staple crops. This diversification supports healthier ecosystems and provides a basis for
new local markets, opening income-generating opportunities through the commercialization of
previously uncommercialized or niche products. In many cases, NUS are deeply tied to cultural
heritage and traditional knowledge, making their adoption a point of reinforcing community identity
and pride.

Moreover, an often higher nutritional value can address hidden hunger and micronutrient
deficiencies —a pillar of food security— common in marginal communities, often those most
vulnerable to shocks. As drought-adapted species, NUS also contribute to soil stabilization and
may help reverse desertification trends. Finally, Developing value chains around these species
creates further employment, especially for women, who often possess critical expertise in their
cultivation and use.
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Research into NUS can spur innovations for more sustainable agriculture in drylands, while
targeted policy support for their promotion can unlock resources for local development initiatives.
Overall, NUS represent a strategic pathway to resilience, nutrition, and empowerment in arid
regions.

Ethnobotanical research provides essential knowledge about how communities recognize, sort
and employ NUS: including edible weeds, plants that coexist with cultivated crops, as well varieties
of crops with a long history of cultivation, becoming a fundamental part of food ways. Methods
used in these studies often include structured and semi-structured interviews, free listing,
participant observation, participatory mapping, and transect walks, and ideally combine botanical
and anthropological tools. By documenting species and their perceptions, uses, and management,
while recording also, and most importantly, the cultural and symbolic meanings and gendered
knowledge systems embedded with them, these methodologies gather fundamental information,
which sheds light on the reasons why they have proven successful in their local context. For
instance, Pancorbo-Olivera et al. (2024) use ethnographic methods in the Central Andes to
document food acquisition patterns, showing that foraging for wild plants, including weeds like
Chenopodium spp. and Portulaca oleracea, is a crucial part of traditional diets.

Naah & Guuroh (2017) study local classification systems of wild edibles in northern Ghana,
showing that plants otherwise considered weeds are valued for their taste, medicinal properties,
and resilience. Employing, by employing a taxonomy focused on characteristics like bitterness,
color, and ecological niche, while including weedy species like Cleome gynandra and Corchorus
olitorius. These plants, which are commonly found on field margins or as intercrops, were
important during times of food scarcity and for daily household nutrition.

Fadil et al. (2015) document wild edible plants in Moroccan rural communities, listing species such
as Sonchus oleraceus and Malva sylvestris that are commonly collected from uncultivated lands
and even from within crop fields. These edible weeds are used in soups and herbal remedies and
serve as seasonal supplements to household diets. The ethnobotanical documentation reveals a
broad range of non-domesticated yet vital plant resources that significantly contribute to food and
health systems.

Beyond wild edible plants, examples can be found referencing the so-called “orphan crops”:
species and varieties which play important roles in local food security, but are not traded
internationally (Tadele, 2019). Examples like Fonio (Digitaria exilis) cultivation in Senegal reinforce
the importance of understanding “socially-embedded cereals” as sources of great potential for
improving food security and local economies (Diop et al., 2018).

Devkota et al. (2025) provide empirical evidence on the economic and ecological performance of
NUS like sorghum and cowpea in dryland systems, in addition to other cereal and pseudo-cereal
crops in the MENA region. This evaluation notes the nutritional and ecological role of wild species
that coexist with these crops beyond the crops themselves, contributing to pollination, pest control,
serving as alternative nutrition sources during droughts, and providing an overall more resilient
source of nutrition.

Finally, Chivenge et al. (2015) emphasize the importance of leafy vegetables and weeds such as
African nightshade (Solanum scabrum) and spider plant (Cleome gynandra) in sub-Saharan
Africa. In this case, the assessment included agronomic performance, nutrient density, and
cultural acceptability, reinforcing the idea that biodiverse cropping practices can prove
complementary to conventional agriculture, and in some contexts, better suited to local conditions.

10

Deliverable 3.2- Mapping and promoting traditional rainfed cereals
STAPLES — GA No. 2333 [PU]



o STAPLES

ur
agreement n°2333.

E N THE MEDITERRANEAN AREA

Multidimensional evaluations are thus essential for capturing the full contribution of NUS
ecosystems. Judicious application of this framework allows for more comprehensive agricultural
policies reflecting the realities of smallholder and indigenous food systems, where cultivated and
wild species are often intricately linked.

To protect the diverse knowledge base at NUS including both weedy species and wild edibles the
approach should include community engagement through scientific documentation methods. This
consists of seed preservation and dietary analysis and cultural record keeping.

According to Padulosi et al. (2014), a satisfactory solution requires an integrated system that
combines preservation with development activities. Their work in Bolivia and Peru demonstrated
how species including quinoa and cafiahua remained protected with their wild weed companions
Chenopodium album. The research team achieved species preservation of vital food system
elements through their programs that trained community members to document and preserve
domesticated and wild plant species.

The evaluation by Galluzzi et al. (2015) highlighted the importance of both participatory breeding
and conservation practices for Andean crops while noting the need for management of wider
agrobiodiversity areas. The farmers in these programs selected crop characteristics and weedy
medicinal and emergency food species as part of their selection process. Farmers serve as
protectors of complete agricultural ecosystems according to this example.

Hunter et al. (2019) requested formal documentation of NUS along with non-cultivated species to
increase their position within official policy frameworks. They explain that omega-3 rich purslane
(Portulaca oleracea) fails to appear in formal agricultural records despite its nutritional and medical
value. The development of complete species inventories requires full inclusion of
underrepresented plants to make them part of food security planning efforts.

As to the forms in which NUS can be included in initiatives for wider cultivation and improvement,
Cannarozzi et al. (2018) provide a relevant case study of implementing a technological innovation
framework combined with collaboration with local farmers growing Tef (Eragrostis tef (Zucc.)
Trotter), a cereal crop widely consumed in Eastern Africa. This approach ensures that nutritional
needs of Tef consumers are met and improved, as well as long-term sustainability through
improved traditional varieties and employment of a culturally-relevant crop.

In conclusion, ethnobotanical scholarship demonstrates that neglected and underutilized species
cannot be meaningfully understood, conserved, or mobilized through purely agronomic or market-
oriented lenses. By foregrounding local classification systems, cultural values, gendered
knowledge, and ecological interactions, NUS is revealed as an integral components of complex
agroecosystems in which cultivated crops, wild edibles, and weedy species are functionally and
symbolically intertwined. The cases reviewed illustrate that safeguarding NUS requires integrated
strategies that combine in conservation, participatory research, and culturally grounded
innovation, recognizing farmers and foragers as stewards of entire food landscapes rather than
isolated species. Such an expanded perspective is essential for designing strategies that enhance
resilience, nutrition, and food sovereignty in contexts where biodiversity and knowledge co-evolve.

One way to evaluate the neglected and underutilized species (NUS) within particular agricultural
systems, cultural traditions and policy environments is through global and regional case studies.
A multiplicity of settings benefit from these case studies because they provide contextual
understanding of previously discussed methodological frameworks while demonstrating how
interdisciplinary methods work effectively in practice.
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An evaluation of NUS at the international level requires investigation into structural barriers and
possibilities for food system inclusion. According to Hunter et al. (2019), staple crops have become
too limited in their scope, which results in nutritional deficiencies while making the food system
more susceptible to climate changes. Thousands of nutrient-dense species have maintained
communities throughout the generations despite a narrow focus that excludes them.

To best inform the facts presented in this report, an important distinction is to be made regarding
a delineation of what constitutes a NUS or traditional crop, and what is not. This helps understand
comparisons between NUS, traditional varieties, and major cereals such as wheat, rice and maize.
Furthermore, a clear delineation helps characterize how crops that are grown and consumed in
different areas as a product of mobility, migration, and trade can be NUS despite this wider
footprint. For example, Sorghum is considered a NUS despite widespread cultivation in Africa and
Asia (K. P. Devkota et al., 2025).

A working definition of NUS cereal crops in this report takes into account the multiplicity of terms
employed to describe species and varieties that qualify as such (e.g. orphan, heirloom, heritage,
ancient, etc.), and as such focuses on those that fulfill two main requirements: locality and
marginality.

Locality refers to a proven connection of the crop with an area and the people inhabiting it, who
grow and consume it. This is often supported by evidence of cultural significance and inclusion of
the crop in rituals, celebrations, and other local customs, essential to the current survival and
transmission of the knowledge regarding said crop (Naah & Guuroh, 2017). Further evidence of
locality is found through the trade flows of said crop, or lack thereof: the crop is usually consumed
within the area, country, or region where it is grown, and is largely unknown elsewhere, despite
its importance for local diets (Tadele, 2019).

Marginality refers to a condition of relative obscurity from scientific inquiry and policy for the crop,
especially when compared to major cereals. A common feature of NUS crops is a significantly
lower presence in scientific publications as well investment in R&D compared to major crops,
particularly because of their locality and connection to knowledge systems held by peasant
communities or indigenous peoples (Lara et al., 2023; Padulosi et al., 2014). A consequence of
this lack of information is that these crops remain left out from programs aimed at fostering food
security and agricultural development, despite widespread cultivation and cultural purchase
(Tadele, 2019).

Ali & Bhattacharjee (2023) argue that food systems need to become more diverse through the
addition of underutilized crops since these species provide nutritional benefits along with climate
resistance and cultural acceptance. Their analysis of more than 2,000 studies revealed that NUS
generally match or exceed major comparable crops in nutritional value yet face barriers from
institutional weaknesses and consumer education deficits.

Borelli et al. (2020) present strong evidence about seven countries, including Brazil and Kenya,
where purposeful initiatives such as NUS incorporation into school feeding programs and public
procurement systems improved both dietary variety and market possibilities for small farmers. The
success of these interventions demonstrates that NUS expansion depends on proper policy
alignment combined with community involvement.

Cereal crops have maintained their position as staple agricultural crops worldwide. However, a
focus on major cereals, with consequent homogenization of crops regardless of local context has
resulted in negative consequences for biodiversity and resilience to disease and adverse climate
events. Chimonyo et al.(2020) analyzed the practice of planting Bambara groundnut with maize
landraces in sub-Saharan Africa, showing that traditional cereals and legumes improve both yield
stability and water usage efficiency under stressful climate conditions. The researchers
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demonstrated that raising plant numbers together with sequence modifications enhances both
yield output and system stability.

The research conducted by Gruére et al. (2009) in Tamil Nadu, India, demonstrated that collective
market development together with targeted actions restored minor millets to local food and market
consumption. Their research demonstrates that farmers need connections to value chains as well
as post-harvest innovations, including dehulling and processing, to increase market demand.

Singh et al. (2019) advocate for a complete transformation of cereal farming by recognizing wild
and underutilized species as "future smart crops." The researchers show that millets together with
pseudocereals offer superior nutritional value and they grow well in poor soils while needing
reduced inputs to produce higher amounts of micronutrients. The authors develop a four-stage
process to increase recognition of underused cereals through exploration followed by refinement
then cultivation and final promotion which will boost worldwide food security.

The various advantages of bringing traditional cereals into modern agriculture is highlighted
through through a number of specific case studies. The studies demonstrate that successful cereal
revival depends on combining scientific research with farmer involvement and market structure
development for the promotion of abandoned crops.

In general, LEK-centred studies in the MENA areas have been scarce and sporadic. Sustainable
agriculture alternatives for the MENA region emerged mainly through NUS because the region
faces severe water scarcity and arid conditions.

Devkota et al. (2025) showcase the examination of 17 cereal NUS across 22 MENA countries,
discovering that cowpea and sorghum show superior water productivity and heat tolerance
compared to mainstream, commercial varieties of cereals. In this specific case, both cowpea and
sorghum presented a water productivity of approximately 2.5 km/m? in dryland environments,
outperforming major cereals like maize (0.83 kg/m?) and wheat (0.91 kg/m?3) (Devkota et al., 2022).
This information, added to the crops’ high heat tolerance, 42°C for sorghum (Prasad et al., 2006)
and 38°C for cowpea (Ehlers & Hall, 1997), demonstrates that crops understood to be NUS and
their wider adoption have the potential to be keystones in climate and shock-resilient food and
agricultural policies.

Furthermore, despite being understood as minor crops, this current situation is not a result of the
crops’ characteristics or lack of cultivation, rather a consequence of systemic neglect. For
instance, despite the MENA region’s reliance on major crops for its diets, the cultivated area of
millet and sorghum (2.62 Mha and 7.99 Mha respectively), the two most cultivated NUS cereal
crops in the region, is larger than that occupied by maize or rice, only smaller to that of wheat
(15.2 Mha), a cereal with a long history of cultivation in the region (K. P. Devkota et al., 2025).

Similarly, Ibrahim & Lal (2013) place this potential within the context of land use dynamics,
demonstrating that a reduction in arable land related to population growth and urban expansion,
making an efficient use of marginal lands essential. NUS, which usually thrive in low-input
conditions, present a solution to this crisis. Siderius et al. (2016) further note that climate modeling
projects increased water scarcity throughout North Africa, thus making crops that are low in water
requirements yet rich in nutrients essential.

Research conducted in Egypt presents a dual picture of both the obstacles and achievements in
adopting NUS. Ramadan (2017) notes that there is a growing interest in recovering ancient crops
like barley and sorghum because of their nutritional and religious significance. Similarly, Abd EI-
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Sattar Ahmed et al. (2020) show that these grains outperform modern wheat varieties, especially
in terms of fiber content, protein content, and micronutrient value.

Similarly, Christiansen et al. (2000) demonstrate that there has been interest in Egyptian landraces
to contribute to germplasm improvement. However, there remain large gaps in information
because of the preponderance of wheat in area and diets in the Egyptian agricultural landscape
historically (Jones et al., 2022; Adams, 2003).

Finally, Goldberg (2016) observes that food insecurity in urban areas has led to increased interest
in traditional foods through local initiatives and public wellness initiatives. Parallelly, Barnes (2023)
examines the historical role of NUS in Egyptian agroecology by showing how colonial agricultural
programs pushed local crops into the background to focus on export-oriented monoculture
farming. The revival of NUS is presented as a nutritional approach that also serves as a cultural
recovery effort.

The confluence of biodiversity, cultural tradition and agricultural necessity in Morocco stands out
distinctly. Achli et al. (2022) indicate that wild and semi-cultivated vegetables play an essential
role in rural food consumption, particularly in mountainous areas where market access is
restricted. Fadil et al. (2015) discovered that numerous of these species serve dual purposes in
medicine and food security.

In the specific case of cereals, there is a rich variety of NUS crops. For instance, traditional
Moroccan barley (considered a NUS in the country) cultivars have been studied for their potential
for improving the quality of genetic stock and improving nutrition outcomes (Elouadi et al., 2023).
In another case, relay-intercropping (a practice rooted in LEK) NUS legume varieties were directly
evaluated against wheat monocropping in Merchouch, Morocco. The evaluation was performed
by comparing diverse metrics: calorie and protein yield, water use efficiency and greenhouse gas
emission intensity, with a definitive advantage for the NUS crops(Devkota et al., 2022).

These Moroccan case studies show that NUS are fundamental to both cultural traditions and
ecological sustainability, while showing relevance in the face of contemporary challenges faced
by its population; it demonstrates the necessity for policies that couple preservation objectives
with economic development targets.

The implementation of NUS affects three main areas including ecology, economy, and society at
the regional level. Jemmali & Sullivan (2014) develop a multidimensional water poverty index that
demonstrates how NUS can help reduce water scarcity by using water more efficiently. The
method is especially useful in dry areas since traditional farming methods consume excessive
water that harms the environment.

Devkota et al. (2025) show that adding NUS to dryland farming systems has produced quantifiable
improvements in both food variety and family earnings in several implementation areas across
MENA and SSA regions. Their three-stage method to boost nutritional data, connect scientific
findings with policy frameworks and boost consumer understanding provides a model for
expanding across the region.

The regional plans need to reflect the specific circumstances of each area particularly when
dealing with sensitive ecological zones and economic instability according to Gruére et al. (2009).
Their research promotes value chain models which should involve local participation and
inclusivity and need a solid grasp of local food customs and market limitations.

These findings demonstrate that NUS regional expansion requires flexible data-based methods
which unite environmental needs with social and economic conditions. The successful
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implementation of NUS into regional food systems depends on sustained investments and unified
policies and active involvement from local communities, which should be supported by community
and grassroots advocacy, as well as demonstrating their advantages and potential for wider
adoption.

In line with the stated theoretical framework presented above, the methodology described in this
section follows the methods employed in the approaches of the disciplines tasked with
understanding the overlap of all spheres of human life and society in rural contexts. This includes
ethnobotany, rural history, geography, food economics and other agricultural and food humanities.
One key concept shared by these disciplines is the acknowledgement of a need to investigate
rural sites through a transversal and multidisciplinary lens. This recognition leads to shared
methods and approaches useful to each individual field.

In line with the STAPLES project objectives, of enhancing food security and its resilience to
shocks, this methodology involves using tools that are common to the understanding of traditional
rural biodiversity and agriculture. In addition, the same tools can shed light into historical memory
and traditional strategies adopted in response to past crises.

Given this methodological compatibility, and the documented inseparability of the human and
cultural sphere from the agricultural knowledge which sustains it, the tools described in this section
are applicable as follows:

e To Task 3.2’s main objective of Mapping and promoting traditional rainfed cereals.

e To a part of Task 2.1’s objectives, specifically those dedicated to understanding the
traditional strategies adopted in periods of food crises and the factors fostering/hindering
trade relations with European actors.

Despite the well-documented lack of research and interest on NUS and LEK, leading to their
marginal nature (see Section 1), it is necessary to identify the existence of NUS in the MENA
region to understand the state of its research, identification and usage beyond aggregate metrics.
To provide a starting point and a clearer layout for the state of NUS, desk research through a
systematic literature review was considered the most appropriate method.

To perform this, articles and publications that focused on the terms “orphan”, “landrace”,

“heirloom”, “heritage”, “ancient”, “traditional’(Lara et al., 2023), “neglected and underutilized
crops”, “neglected and underutilized species” and “NUS” were selected. Additionally, articles were
screened for mentions of “local ecological knowledge”, “food sovereignty” and “food security”,
along with inclusion of the geographic delimitations of “MENA Region”, “Egypt” and “Morocco” on
the following academic databases: Science Direct, JSTOR, and Google Scholar. Both peer-
reviewed scientific publications and grey literature were considered in the interest of
understanding the role of NUS in research, policy, and agriculture. For instance, mention of a NUS
on a piece of non-scientific literature without a peer-reviewed counterpart can indicate a

knowledge gap that should be addressed.
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Furthermore, given its high level of alignment with the Task’s aims, the Slow Food Ark of Taste
database' was sampled to provide an additional perspective on specific varietals at risk of
disappearance. While not a scientific catalogue, the Ark of Taste has a well-established
methodology, including a specific and transparent set of criteria, as well as dedicated staff to its
maintenance (Fontefrancesco et al., 2022). Additionally, entries in the Ark of Taste are often
entered by local volunteers and members of Slow Food chapters (Littaye, 2015). Thus, it can prove
useful as a proxy of the grassroots activity regarding NUS.

Establishing a methodological framework for a description of the practices and perspectives of
stakeholders in the Southern Mediterranean is a central task of this research. The framework is
not limited to cataloging plant varieties or recording their distribution; it is conceived instead as an
integrated approach that situates cereal cultivation within the ecological, cultural, and historical
contexts that continuously shape their long-term presence, as well as their potential within their
context (Borelli et al., 2020). This requires not only a systematic survey of the cereals
themselves—their agronomic features, cultivation practices, and culinary transformations—but
also an account of the knowledge systems and lived experiences that sustain them across
generations (Padulosi et al., 2014).

The methodological emphasis rests on combining ethnobotanical documentation with qualitative
research tools that allow for the collection of community knowledge in its multiple forms. Semi-
structured interviews occupy a particularly important place within this approach (Brinkmann &
Kvale, 2015). Their strength lies in their flexibility: they provide a consistent set of guiding
questions while leaving room for informants to narrate experiences, describe practices, or
introduce unique perspectives that would otherwise remain outside the scope of a rigid
questionnaire. In contexts where agricultural knowledge is practically inseparable from daily
practice, observance, and oral transmission, such flexibility is indispensable to be able to
completely capture the clearest picture possible of the knowledge embedded in these
communities.

Mapping traditional cereals through this lens requires attention to several dimensions
simultaneously. On the one hand, interviews gather descriptive information, helpful when profiling
informants and how they fit within a wider social and economic context. On the other hand, they
record how cereals are processed, exchanged, and consumed, offering insight into their cultural
and economic roles (Devkota et al., 2025). Embedded within these accounts references to the
wider ecological setting are requested: surrounding plant resources used for complementary foods
or fodder, foraging practices that supplement harvests, and observations about rainfall, soil, or
pests. By situating cereals within this broader ecological context, the framework shown below
creates a more complete characterization, combining crops, environments, and practices.

Equally important is the incorporation of historical memory into the mapping exercise. Interviews
should not be limited to documentation present practices in this case; it is also necessary to place
the participant in the context of part crises—periods of drought, pest outbreaks, market
disruptions, or political changes—helping understand the current shape of cereal cultivation and
consumption (Smith, 2003). By interrogating personal memories, the interviews provide valuable
material for finding commonalities in how communities have adapted to external shocks over time.
In revealing strategies of resilience, shifts in agricultural practices, or transformations in labor
organization that would otherwise remain invisible in formal datasets, the interview is crucial to
capturing the complexity characteristic of marginal agricultural systems.

! https://www.fondazioneslowfood.com/en/what-we-do/the-ark-of-taste/
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Taken together, this framework creates a basis for describing the diversity of traditional cereals in
the region and for situating them within the ecological, cultural, and historical systems that sustain
them. By combining ethnobotanical survey methods within qualitative tools such as semi-
structured interviews, it opens the possibility of documenting both material practices and the social
memory that surrounds them. The collection of both kinds of data within one single interview
session provides a robust data set for analysis, with the capability of shedding light on a multiplicity
of intersecting perspectives.

To apply this methodology, 180 semi-structured interviews are conducted in Egypt, Morocco, and
Spain (in Malaga) in synergy with T2.1, with the aim of understanding the traditional strategies
adopted during periods of food crises and the factors that foster or hinder trade relations with
European actors. These interviews comprise 120 interviews with small farmers, local producers,
and food stakeholders in Egypt and Morocco, with 60 interviews conducted in each country. The
rest includes other stakeholders across the GVC at the national level in Egypt, Morocco, and
Spain, with 20 interviews in each country.

It is important to note that for the purposes of Task 3.2, only the 120 interviews to smallholder
farmers are employed, focusing on the lived experiences of these participants to gauge the
potential for traditional cereals.

In order to best inform all steps of the interview design, implementation and analysis, we closely
collaborated with actors present in the area of study, and who in turn form part of the STAPLES
project team. In Egypt, all steps were performed with direct coordination and support from CEEBA,
an already established organization with ties to farmer associations ad cooperatives in the country.

In Morocco, the Association of Chambers of Commerce of the Mediterranean (ASCAME) liaised
between the research team and local chambers of commerce? during all phases of the fieldwork
process, allowing for both a localized and wider regional perspective in the design and
implementation of the interviews. These actors are referred to as local partners for the purposes
of this report, and their specific involvement will be referenced whenever relevant.

The selection of sites for the semi-structured interviews with smallholders in the Middle East and
North Africa region was guided by both practical and conceptual factors. Consistent with the
broader goals of the project, fieldwork locations needed to represent the larger region, while also
providing a context where local communities remain actively engaged in traditional cereal farming
and are more vulnerable to shocks. A decisive factor in the choice was the continuing reliance of
the community on traditional cereal varieties, characterized largely by the overlap of agricultural
practices with cultural ones. This continuity ensures that interviews capture not only technical
information, but also the layered social and cultural dimensions that sustain these varieties over
time. Furthermore, the selected site reflects a balance between accessibility and diversity: it
should be situated in a region where logistical considerations, such as researcher access and
safety, are feasible, yet it still retains the heterogeneity necessary to yield meaningful insights.

Equally important was the role of historic memory within the community. Oral testimonies and
intergenerational knowledge, often overlooked in more quantitatively driven assessments, provide

2 Chamber of Commerce of Seville, Chamber of Commerce of Rabat-Salé Kenitra, and Chamber of
Commerce of Fes-Meknes
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perspectives on experiences of climatic, economic, and political disruption. These insights allow
for an understanding of resilience not only as a technical capacity, but as the social practice built
in response to outside factors and events. Considering these features, a selection of countries
from the MENA region was made. Countries with diverse geographical and climate features within
their borders were prioritized to best represent the variety of conditions under which cereal farming
occurs in the region. Additionally, geopolitical and historical factors needed to be considered to
reflect different paths of agricultural development and social organization, which are relevant to
the social aspects expected to be surveyed during the interviews. This process resulted in Egypt
and Morocco, located at opposite ends of North Africa and encompassing most of the
ecosystemic landscape of the Southern Mediterranean region, being the countries where fieldwork
was conducted, as shown in Figure 1.

~

Figure 1: Egypt and Morocco Selected Sites within the MENA region

Within these countries, we aimed to choose two different sites in each country. The primary goal
of site selection was to ensure a sample that accurately reflects the conditions of cereal farming
in the region. Factors such as the history of cereal production over the past century,
socioeconomic marginalization, food insecurity, and ethnic composition were taken into
consideration. In Egypt, the two sites are Al-Fayoum and Al-Sharkiya, which are located as
shown in Figure 2.

Al Faiyum (Upper Egypt)

Fayoum governorate features the largest natural green oasis in Egypt, located in the Western
Desert, southwest of Cairo governorate, approximately 100 km away. It is one of the governorates
of Upper Egypt. The governorate’s total cultivated area covers 445 to 21 thousand feddans, and
it is known for growing a variety of fruits and traditional crops, including wheat, cotton, rice, maize,
sugar beets, and sunflowers. These areas are traditionally irrigated by a Nile channel called “Bahr
Yussef.” According to the Central Agency for Public Mobilization and Statistics (CAPMAS) for
Egypt 2020/2021, Fayoum has 200,510 hectares of wheat, 118,239 hectares of maize, and
135,843 hectares of sorghum crops. A diverse mix of ethnic groups lives in Al Fayoum. Primarily,
the population consists of Egyptians, along with Bedouin Arabs residing in the oasis and Egyptian
Libyans who trace their origins to Libya.

According to socioeconomic measures, CAPMAS (2021) reported that Al Fayoum has
approximately 38% of the lowest wealth index level, coupled with high levels of inequality. In terms
of food insecurity, various indicators such as children's nutritional status (under five years old),
women’s nutritional status, prevalence of anemia among children aged 6-59 months, prevalence
of anemia among women previously married aged 15-49 years, and the total distance of paved
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roads all indicate that Upper Egypt governorates, including Al Fayoum, face higher levels of food
insecurity compared to other governorates.

Source: CAPMAS 2021
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Figure 2: fieldwork sites in Egypt

Al Shargiya (Lower Egypt)

Al-Sharqgia Governorate is the third most populous governorate after Cairo and Giza, with 23% of
its population living in urban areas and 77% living in rural areas. It is the second-largest
governorate in Egypt in terms of agricultural land, with a total of 880,670 acres cultivated, including
408,898 acres of wheat, which yields 1,260,316 tons (CAPMAS, Egypt, 2020/2021). Regarding
the ethnic, the population is diverse with various dialects, including Egyptian Arabic (68%), Sa'idi
Arabic (29%), Bedouin Arabic (1.6%), Sudanese Arabic (0.6%), Domari (0.3%), Nobiin (0.3%),
Bedawi (0.1%), and Siwi.

According to socioeconomic measures, CAPMAS (2021) reported that 60% of Al-Sharqia’s
population lives below the poverty line and makes up approximately 16.7% of the lowest tier of the
wealth index, along with high levels of inequality. In terms of food insecurity, various indicators
such as children's nutritional status (under five years old), women’s nutritional status, the
prevalence of anemia among children aged 6-59 months, the prevalence of anemia among women
aged 15-49 years who were previously married, and the total length of paved roads all confirm
that Lower Egypt governorates, including Al Sharqia, are facing high levels of food insecurity.

In Morocco, the chosen sites are Fez-Meknes and Rabat-Salé-Kenitra, as shown in Figure 3.
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Fez-Meknes (Central Region)

In this Moroccan region, drought is a persistent issue for farmers. The area is the most water-
stressed, according to a study by the National Agricultural Research Institute (Institut National de
la Recherche Agronomique — INRA) and the International Center for Agricultural Research in the
Dry Areas (ICARDA). With a high percentage of seasonal workers, cereal farmers have adopted
new techniques, including slow-release nitrogen applications, drip irrigation, and no-tillage
systems, to improve soil and water conservation. Farmers also store more of their harvests and
stagger sales over time to combat food insecurity, drawing on their cultural traditions and adapting
them to a modern global context. Moreover, this region is one of the most socially diverse areas
in Morocco. Located in the center-north of the country and away from the coast, near the Middle
Atlas and historically connected to Hoceima, Tétouan, Tangier, and Rabat, it is home to a vibrant
mix of cultures: Arabs in al-Sej, Awlad Haj, Shrarda, Hamyan, Oudaida; the Senhaja Arab tribe in
Ait Mtir, Ait Ayach, and Ait Yousi; and Amazigh in Sais al Bahlil, Ait Geroune. Additionally, several
programs are active in this area, including the Resilient and Sustainable Water in Agriculture
Project, funded by the World Bank, and Green Generation, which supports youth employment in
the agri-food sector.

Rabat-Salé-Kénitra (Atlantic Coastal Region)

These areas account for 43.4% of the country's cereal production. The main issue in this part of
Morocco is not water. The national government invested in this area to maximize output. By
launching an autumn and winter program, it aimed to combine various types of agricultural
production and activities, including cereals, leguminous plants, farming, citrus, olive groves, and
others. This region of Morocco is characterized by particular stress related to food production,
seasonal labor, the use of new technologies, and a rich cultural heritage. In terms of social
makeup, it comprises a diverse mix of cultures, including Arabs, Arabized Amazigh, and Amazigh,
as well as specific groups such as Bni Zair, Zenata, Siaida, Awlad Ali, Mdakra, Ashash, and
Mediouane.

Algeria

------- 01: Tangier-Tétouan-Al Hoceima
02: Oriental
03: Fez-Meknés
04: Rabat-Salé-Kénitra
05: Beni Mellal-Khenifra
06: Settat-Casablanca
07: Marrakesh-Safi
08: Draa-Tafilalt
Mauritania 09: Souss-Massa
10: Guelmim-Oued Noun
11: Ladyoune-Sakia El Hamra
12: Dakhla-Oued Eddahab

Figure 3: fieldwork sites in Morocco
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The definition of participants for semi-structured interviews directly stems from the project’s focus
on the potential of traditional ecological knowledge, as well as alternative forms of social
organization and its significance in sustaining agricultural systems in situations of uncertainty or
crisis. Special attention was given to smallholder farmers and members of ethnic and religious
minority groups, as these communities often uphold practices that have diminished in other
communities by virtue of a wider access to mainstream, more capital-intensive forms of production
or influenced by wider cultural movements. Smallholder farmers’ ongoing reliance on local
knowledge is not merely a question of cultural preservation, but a necessity that arises from limited
access to capital, technology, and external resources. Consequently, these groups act as vital
sources for understanding the ways in which traditional cereals are cultivated, processed, and
passed down through generations.

Smallholder farmers make up the majority of agricultural producers across much of the Middle
East and North Africa, with their livelihoods intricately linked to land management practices that
are tailored to local ecologies (FAO, 2019). In the context of minority communities, whether ethnic
or religious, traditional crops and techniques are frequently retained as vital components of identity
and survival strategies (Bose, 2017). Such groups are thus particularly well-equipped to offer
insights into the interconnected economic, ecological, and cultural aspects of cereal production.

By concentrating on these participants, the mapping of traditional cereals in marginal areas in the
MENA region recognizes that there is an uneven distribution of knowledge and resources, which
presents challenges to food security. It also presents opportunities compared to when the wider
spread practices fail to fully respond to crises and changing contexts or external dynamics that
fundamentally affect the capacity of the region’s capacity to access food. As such, the profile
required of each participant was defined. Further details on the considerations for individual
participant selection can be found on Table 3.2.1.

Gender Emphasis in including as many women participants as
possible

Age: Ensuring representation of different ages, focusing on older
participants (over 50 years old).

Ethnicity and religion: Including ethnic and religious minorities.

Geographic location A diversity of location was prioritized (peri-urban, rural,

periphery, etc.), favoring more remote areas.

Size of holdings and land  Exclusively smallholder farmers (less than 10 hectares of

ownership: land, according to FAO definition, and according to local
definitions of smallholder farmers); both farm owners and
peasant/farm workers who don’t own land.

Crops cultivated: Cereals  (preferably  wheat, barley, millet), no
fruit/'vegetable/olive farmers. Mixed-use farmers who grow
cereals, among other activities, were invited to participate.

Table 3.2.1: Details on participant profile

Employing semi-structured interviews enables the collection of knowledge existing outside official
records and statistical surveys. Quantitative data which show production levels and trade statistics
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fail to capture the actual life experiences that sustain traditional cereals and their associated
systems. Thus, an interview format allows participants to share their personal categories of
thought and memories while maintaining consistency between different settings (Brinkmann &
Kvale, 2015).

The interviews focus on two main aspects: traditional cereal wider characteristics and surrounding
ecologies (relevant to T3.2). Questions surveying crop varieties, their accompanying farming
techniques, as well as the relationships between crop, other species, and the environment were
included. The interview questions were designed such that the project is able to access knowledge
about traditional cereal production in the chosen fieldwork sites.

In addition, the interviews investigate the historical memory and social structures that helped
communities survive during critical times, as well as the factors hindering or promoting trade
relations with European actors (relevant to T2.1). Households and communities possess
knowledge about their past strategies for survival at both individual and collective levels. Through
questions specific to times of need or crisis, participants share patterns of organization in response
to these events.

Finally, the interviews’ structure includes questions to reveal information about traditional cereal
economic systems which operated through local markets and exchange networks and distribution
channels (relevant to both T3.2 and T2.1). Local distribution systems—markets, exchange
networks and non-monetary distribution methods— yet they play a vital role in understanding
access to staple foods.

To summarize the different aims of the semi-structured interviews, a list of the goals the interview
sought to accomplish was created (Table 3.2.2). This table is referenced in the interview question
design process, during their application and the analysis of their responses.

GO Profiling and characterization of the participant farmer 2.1;3.2
G1 Understanding the traditional strategies adopted in periods of 2.1
food crises, and the factors fostering/hindering trade relations
with European actors

G2 Analyzing water-saving aspects of traditional cereal cultivation 3.2
and the corresponding ecological services around rain-fed
cereals
G3 Assessing the small-scale economic circuits underpinned in 2.1;3.2

these crops and the social, cultural, and historical factors that
are putting them at risk

Table 3.2.2: Summary of interview goals

Finally, the finalized interview questions applied to smallholder farmers, as well as their
relationship to the stated interview goals, can be found in Annex 1.

A survey of the varieties planted and surrounding conditions is necessary in order to best
characterize the rain-fed cereals themselves, as they are often context-dependent. The first
section of the interview, along with other questions which were re-organized to improve interview
flow by grouping similar topics together, concern themselves with fulfilling goals GO and G1.

Selected interview questions, as summarized in Table 3.2.3 contribute to the mapping of traditional
rain-fed cereals by linking cultivation practices with ecological knowledge, historical memory, and
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present challenges. Questions 1, 2, and 3 set up a description of the participant —and by extension,
their context and profile— by identifying the cereals grown, local denominations, varieties prioritized
by farmers, and specific uses of their edible parts. This not only anchors the analysis in concrete
practices but also permits for the registration of local names and categories, which are often
absent from formal classifications, and can be further compared with other participants’ or sites
answers. Question 4 expands this technical profile by documenting land allocation, seed use, and

yields, providing a comparative measure of productivity under rain-fed conditions.

Cereals grown and local names

Anchors analysis in local terminology
and biodiversity.

2 Main cereals prioritized and Identifies household priorities and long-
reasons term continuity.
3 Description of cereals and edible Captures functional value of cereals
parts beyond yield.
4 Seed use, land allocation, yields Provides comparative measures of
productivity under rain-fed conditions.
5 Cultivation cycle, intercropping, Situates cereals within ecological
harvest methods systems and farming calendars.
7 Diseases, drought effects, Highlights vulnerabilities and adaptive
resilience strategies knowledge in risk management.
16 Historical memory of cereals 30+ Traces continuity and change in cereal
years ago cultivation across generations.
17 Past low harvests, crises, coping Links past shocks with adaptive
mechanisms responses, showing resilience under
crisis.
18 Current challenges and future Reveals present constraints and

needs

farmers’ visions for future sustainability.

Table 3.2.3: summary of themes and analytical contribution of interview questions to the mapping of traditional rain-
fed cereals

Question 5 turns attention to the cultivation cycle itself, tracing the duration from planting to
harvest, queries on the presence of intercropping, and the methods employed during harvest.
These details help situate traditional cereals within broader ecological systems and related labor
cycles. Question 7 complements this by examining pressures on cultivation, such as disease and
drought, and the strategies employed to manage them. Within the context of the mapping process,
this helps to identify critical points where resilience is tested most severely.

Following up on this theme, Question 16, covers the participant's memory of the crops cultivated
during the participant’s lifetime. This offers the possibility to find continuity or change across
generations. Question 17 deepens this perspective by recalling periods of low harvest, including
recent crises, and documenting the strategies adopted to cope with scarcity. Such accounts help
determine the dynamics contributing and affected by fluctuation, as well as linking past shocks to
present vulnerabilities. Finally, Question 18 places the discussion in the present, asking directly
about the most pressing issues and the needs articulated by farmers for the future. Together,
these questions generate a layered account of rain-fed cereals that integrates agronomic practice,
ecological risk, historical memory, and current constraints.
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4 Seed use, land area, yields Reveals how productivity is balanced with limited
resources under rain-fed conditions.
5 Cultivation cycle, intercropping, harvest =~ Shows integration of cereals into cropping
methods systems that optimize scarce water.
6 Post-harvest storage and timing of sales  Highlights household strategies to buffer against
uncertain water availability.
7 Diseases, drought effects, resilience Identifies vulnerability to drought and adaptive
strategies practices to mitigate risks.
8 Inputs needed: water, fertilizers, other Documents input requirements and water
resources management techniques at farm level.
12 Weeds alongside cereals and their Explores weed management as part of resource
management/use optimization and resilience.
16 Historical memory of cereals and Adds historical perspective on resilience of past
resilience traits varieties to water scarcity.
18 Current issues, water challenges, and Captures farmers’ perspectives on current
future needs water-related challenges and future needs.

Table 3.2.4 summary of themes and analytical contribution of interview questions to the water-saving potential of
traditional cereals

Another block of questions examines whether water-saving features are related to traditional
cereal cultivation, and their impact regarding overall climatic conditions. Question 4 gathers
agronomic data by asking about seed use, land area, and yields. This information allows an
understanding of the productivity of the individual farmer, the region they reside in, and the
resources required for smallholder harmers to successfully live off their activities. Question 5
moves the focus to the entire cultivation cycle, detailing how long cereals take to mature, whether
they are grown in association with companion crops, and the techniques employed to harvest
them. These details make it possible to trace how rain-fed cereals are integrated into broader
cropping systems that often reduce risk and optimize water use.

Question 6 adds another dimension by focusing on post-harvest storage and the timing of sales.
The duration for which cereals can be stored before being consumed or sold speaks directly to
the capacity of households to buffer against uncertainty in water availability and its effects on
harvest reliability. Question 7 addresses vulnerabilities more explicitly, identifying the impact of
drought and disease on cereal yields. The point in the growth cycle when these threats are most
severe, as well as the strategies used to mitigate them, provides direct evidence of local adaptive
knowledge in conditions where water scarcity is recurrent.

Questions 8 and 12 further refine this understanding by highlighting the inputs needed for
cultivation, especially water and fertilizers, and by considering how weeds are managed,
sometimes as complementary resources. Question 16 includes historical memory to add depth,
showing the performance of traditional cereals regarding resilience to low-water conditions than
those grown today. Finally, Question 18 situates the discussion in the present, asking farmers to
define their most urgent challenges and what resources they require to continue cereal cultivation
without being forced into water-intensive alternatives. Together, these questions create a layered
view of how rain-fed cereals embody water-saving practices embedded in both tradition and
adaptation.
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5 Cultivation cycle, labor, Shows how labor and cultivation
intercropping, harvest methods practices tie cereals into household and
communal economies.
6 Post-harvest storage and timing of = Reveals household strategies of risk
sales management and delayed market entry.
8 Inputs and materials: water, Links local economies to procurement of
fertilizers, other necessities inputs, highlighting dependency and
autonomy.
9 Rituals, festivals, and gatherings Highlights the symbolic and social value
around cultivation of cereals in community life.
10 Household consumption, Traces how cereals circulate within
preparation, and food uses households as food and cultural
practice.
11 Frequency and cultural timing of Reveals seasonal rhythms of
cereal consumption consumption and their cultural
significance.
12 Weeds as nuisances, fodder, or Exposes informal circuits of value in the
food resources use or exchange of weeds.
13 Seed saving, exchange, or reliance = Maps networks of trust and continuity
on government supply through seed acquisition practices.
14 Commercialization: whole vs Details the economic circuits of trade,
transformed, markets, prices pricing, and market strategies.
15 Community ties, cooperation, lllustrates cooperation and solidarity in
celebrations with neighbors farming and celebratory practices.
16 Historical memory of cereals and Provides historical depth on changes in
their social/economic role social and economic circuits.
17 Past crises, low harvests, Links lived experience of crisis with
adaptation strategies adaptive strategies in small-scale
circuits.
18 Current challenges, future needs, Captures farmers’ perspectives on

sustaining cereal farming

present constraints and future
requirements.

Table 3.2.5: summary of themes and analytical contribution of interview questions to the mapping of small-scale
economic and social circuits

The role of small-scale circuits, both economic and social, comes into focus through a set of
questions that explore cultivation, exchange, and community ties. Question 5 introduces the larger
themes of the section by asking about the cultivation cycle and harvest methods. The time and
labor invested, as well as the potential for intercropping, help to situate cereals within broader
household economies where labor sharing and seasonal coordination are often essential.
Question 6 asks about storage practices and the timing of sales, revealing household and
community-wide risk management strategies, whether there is a delay in market entry, and the
overall and balance of immediate needs with the possibility of higher returns.

Additionally, Question 8 asks about inputs and material requirements to cultivation, as well as their
connection directly to local economic circuits. The procurement of water, fertilizers, and other
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necessities required exchange and negotiation within the local community; should the community
prove not to be sufficient, engagement with local markets becomes necessary. Understanding the
extent of individual farmers’ interdependence within their community, and need to engage with
wider markets, relates to community-wide resilience by allowing resource sharing and economies
of scale. Additionally, it also provides the necessary permeability that could lead to wider
distribution of traditional cereals.

Questions 9, 10, and 11 shift attention to the cultural and social fabric: rituals tied to cultivation,
modes of consumption, and rhythms of daily or seasonal eating all highlight how cereals circulate
within households and communities as both food and symbol. Question 12 adds another layer by
focusing on weeds, which may be considered nuisances or resources depending on context. Their
use as fodder or even as food points to informal circuits of value often overlooked in formal
analyses. Following on, question 13 turns to seed acquisition, including the means of exchange,
saving, or reliance on government supply; therefore exposing networks of trust and dependency.

Questions 14 and 15 focus on commercialization and community relations. Whether the participant
sells their crop whole or transformed, the prices expected and received, and the to which markets
they have access. This reveals the scales and relevance of trade, as well as the role of the
community, showing the extent of cooperation in labor, and its relation to celebration, and
collective resilience. Finally, Questions 16, 17, and 18 draw historical and contemporary threads
together, recalling older circuits of production and adaptation while illuminating present difficulties
and future needs. Together, these accounts map a dense web of exchange—economic, social,
and symbolic—through which traditional cereals persist.

Given the profile of participants and their geographical location (see section 4.2), a successive
validation step was necessary after the process of interview development had been completed.
Through this, the dual objective of interview prompt translation and ensuring cultural
appropriateness of the questions as originally designed was fulfilled.

In order to have a final version of the questions with which to present participants, the following
process was adopted:

¢ Machine translation and validation by native Arabic speakers: the list of questions
was translated using the free version of the software DeepL. Following that, the validity
of the translation was checked by one of the team members, a native Arabic speaker?,
who made sure the translation was accurate and maintained the prompts in the original
design.

¢ Validation of the translated questionnaire with local partners: the translated
version of the questionnaire was later shared with local partners to receive feedback
and check if eventual corrections were necessary. Individual feedback was collated
and applied to the questionnaire; when the questionnaire was satisfactory to all parts
involved, a pilot version was defined.

o Pilot interviews: the pilot version was tested with three participants from different
sites, taking careful notice of the questions or terms they asked for clarification, and
what the relevant corrections were necessary for smooth interview application.

3 Dr D. Moawad.
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¢ Finalization and approval of questionnaire: taking into account the results of the
pilot interviews, final adjustments were made to the questionnaire, leading to the final
version applied to all participants during the interview rounds. The final interview
version can be found in the annex section.

Egypt

Interviews were conducted during the month of May 2025 over a period of six days. A team of
three interviewers applied the questionnaire individually to 125 participants, gathered at a meeting
hall, and then taken aside for the interview. All participants signed a consent form and agreed for
the interview to be recorded. Recordings of the interview were performed with a recorder on the
interviewer’s desk, in plain sight at all times.

Morocco

Interviews were conducted during the months of September and November 2025, over a collective
period of 8 days.

Further details on the format of the interviews, interviewer teams and overall setting will be
included in the final version of the Deliverable, due on M33.

Interview recordings were collated by local partners, who then anonymized the responses
according to random assignment of participant IDs. The recordings were then transcribed with the
help of the Sonix Al software, with validation from local partners for veracity and accuracy of
transcription. Translation was also performed with the translation package of Sonix Al, with further
checks for translation accuracy.

The same procedure will be applied for interviews in Egypt, Morocco, and Spain. Results from
these sites will be included in the final version of Deliverable 3.2, due on M33.

Once transcripts were ready, the answers were separated into each respective question’s answer
in a grid with participants and questionnaire questions as rows and columns, respectively.

A Detailed description of the coding and textual analysis used to identify themes and common
terms and concepts using statistical and manual analysis will be included in the final version of
Deliverable 3.2, due on M33.

A review of scientific and grey literature was conducted, identifying numerous references to
Neglected and Underutilized Species (NUS). The number of sources with mentions of NUS in or
related to the MENA region reviewed were 81. Despite this, the number of sources with relevant
information that could be employed for task 3.2’s aims was 13; of which 10 were peer-reviewed
articles and scientific publications, and 3 sources of grey literature, chiefly reports from
international entities, such as FAO

However, the information found in the references is aligned with the current state of NUS
research globally and particularly in the MENA region, as mentioned in the introduction
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and section 1: information on NUS cereals in the MENA region remains scarce, owing to little
institutional and scientific interest until recently (Al-Mohusain et al., 2026), coinciding with an
increasing need for crop resiliency (Devkota et al., 2025), growing awareness of the benefits of
promoting agrobiodiversity, and international cooperation projects promoting NUS (FAO
Committee on Agriculture, 2024).

Therefore, the sources found often lack in terms of the specificity to be actionable and useful for
the aims of the STAPLES project. Specific cultivars or geographical references beyond generic
continental denominations (e.g. “Africa”) are not present in the literature consulted. Unique within
the reference group are two specific sources, contemporary to the work in this project: Al-
Mohusain et al. (2026) and Devkota et al. (2025)

The Slow Food Ark of Taste provides validated entries for four cereals, containing cultivation and
practice data. However, its non-scientific character, principal aims as to be a repository of crops,
foods, and animal breeds at “risk of extinction” (Slow Food, n.d.), as well as its reliance on local
communities to survey and validate all information make any specificity about agronomic practices
or cultivation in other areas difficult to extrapolate. In total, the entries taken into account were 4:
3 in Morocco, 1 in Egypt. Considering the open nature of submissions to the Ark of Taste, more
varietals can be in the pipeline for approval, however proposed Ark of Taste products exhibit
greater uncertainty regarding geographic ties, dietary role, and cultivation extent.

Consequently, a synthesis table below catalogues identified species and available data,
highlighting informational deficits and concentration of sources:

Sorghum Sorghum MENA Arid, semi-arid Medium; further yield  Devkota et al.
bicolor environments; optimization in mar- (2025); Al-Mohusain
drought-resistant  ginal lands needed et al. (2026);
staple (Gbahoungbola et
al., 2025); (AgMIP,
n.d.)
Hordeum Barley MENA Arid, semi-arid; Gaps in agronomic Devkota et al.
vulgare staple food and practices for MENA (2025); Al-Mohusain
forage under low  region et al. (2026); Hos-
rainfall sain et al., (2021);
Prasad et al.,
(2006)
Triticum Durum wheat MENA, Medi- Semi-arid, dry- Well-studied; need for Devkota et al.
turgidum terranean Ba- lands; used for climate-resilient varie-  (2025); Al-Mohusain
ssp. durum sin pasta/couscous; ties et al. (2026);
drought-tolerant Elouadi et al.,
(2023); Guetteche
et al., (2024); Vi-
sioni et al., (2023)
Triticum Kamut (Khora- MENA, Medi- = Arid, nutrient- Limited genetic im- Devkota et al.
turgidum san wheat) terranean Ba- poor soils; an- provement data; nutri- = (2025); Al-Mohusain
ssp. turani- sin, NENA cient wheat vari- = tional benefits under- = et al. (2026)
cum ety researched
x Triti- Triticale MENA Marginal, de- Moderate data; adop- Devkota et al.
cosecale graded soils; hy-  tion rates in NENA (2025); Al-Mohusain
brid of wheat unclear et al. (2026)
and rye
Triticum Einkorn wheat MENA, Medi- = Semi-arid, hilly Limited cultivation Devkota et al.
monococ- terranean Ba- terrains; ancient, = data; potential un- (2025); Al-Mohusain
cum sin, NENA drought-tolerant  derutilized in modern et al. (2026)
systems
Setaria ital- Foxtail millet MENA, Marginal, de- Underutilized in Devkota et al.
ica Mashreq graded soils; NENA; revival efforts (2025); Al-Mohusain
adapted to needed
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Panicum
suma-
trense

Pennise-
tum glau-
cum

Eleusine
Coracana

Sorghum
bicolor (va-
riety:
Asingar
Abeldi)

Triticum
durum (va-
riety:
Guemh
Ziz)

Triticum
monococ-
cum (vari-
ety: Rif
einkorn)

Oryza sa-
tiva (vari-
ety: Oasis
rice)

Little Millet

Pearl Millet

Finger Millet

Asingar Abeldi,
Draa baida bel-
dia, misr (local)

Guemh Ziz
Wheat

Rif Einkorn
Wheat, Chqalia

QOasis Rice, Roz
wahi, Roz baladi

RRANEAN AREA m agreement n°2333.

Africa

Africa

Africa

Souss Valley,
Morocco
(particularly
coastal
Aglou)

Haut Ziz Val-
ley, Morocco
(municipali-
ties of
M’zizel, Sidi
Ayad, Guers
Tiallaline)

Rif Mountains
(Jbala re-
gion), north-
ern Morocco

Western De-
sert oases of
Egypt (e.g.,
Farafra, for-
merly Bahar-
eya)

saline/nutrient-
deficient condi-
tions

Marginal, de-
graded soils;
short-duration
crop; adapted to
poor soils and
low rainfall

Arid, sandy
soils; thrives in
low-fertility soils;
rich in zinc and
iron

Rocky and shal-
low soils; high
calcium content;
resilient to
drought and
poor soils
Rain-fed cultiva-
tion; planted in
May, harvested
in August; re-
quires adequate
rainfall, net pro-
tection from
birds, traditional
knowledge for
cultivation
Rain-fed (bour)
cultivation at
~1350m altitude;
autumn-sown,;
early maturing,
drought-tolerant;
traditional seed
saving and re-
production by
farmers
Rain-fed, man-
ual cultivation on
mountain
slopes; no
chemical inputs;
seed saved by
farmers; har-
vested late July—
early August;
dehulling labor-
intensive
Flood-irrigated in
oasis plots;
planted June,
harvested Sept—
Oct; seed saved
annually; man-
ual milling for lo-
cal use; tradi-
tionally slow-
cooked in dishes
like sekoti rice

STAPLLES

Limited knowledge;
mostly LEK
references. Yield data
and water usage not
available

Limited agronomic re-
search; mostly grown
in traditional systems

Well-studied for nutri-
tional value; gaps in
mechanization, seed
systems.

Low; traditional/local
knowledge only; no
formal agronomic
studies.

Moderate; docu-
mented yield (~23
t/ha) and cultivation
area (~400 ha);
strong local/indige-
nous knowledge sys-
tem.

Low;moderate — doc-
umented traditional
knowledge; limited
agronomic or genetic
characterization.

Low; primarily tradi-
tional/local
knowledge; scarce
scientific documenta-
tion.

Table 3.5.1: list of traditional cereals product of the desk research
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et al. (2026); Zargar
et al., (2021)

Devkota et al.
(2025);
Gbahoungbola et
al., (2025)

Devkota et al.
(2025); Gbahoung-
bola et al., (2025)

Devkota et al.
(2025); Gbahoung-
bola et al., (2025)

Ark of Taste entry
(Tashelhit commu-
nity, Morocco)

Ark of Taste entry
(Haut Ziz commu-
nity, Morocco)

Slow Food Presid-
ium entry (Rif
Mountains, Mo-
rocco)

Ark of Taste entry
(Western Desert oa-
ses, Egypt)
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Given the information found, as well as the clear knowledge gaps present in current literature, the
need for a thorough, proven framework is clear. In consequence with the findings of the desk
research, the fieldwork will seek to both provide such framework, as well as bridge the gaps
noticed, at least in the areas of application.

All information regarding the description of the distribution of participants by gender,
ethnic/religious groups, land size, amount of seasonal/permanent workers, site, country, age,
and other profile information will be presented in this section.

Additionally, the most common themes and concepts by question, site, country, size of farm,
etc. This will be presented along with its relevance regarding the three dimensions of the
interview design, and their place within the literature, whether they agree with the lit review or
not will be included in the final version of Deliverable 3.2, due on M33.

The project’s findings through literature review, interview application and analysis, and wider
trends will be condensed into:

o An overall picture of the current role of traditional cereals in food security in the MENA
region.

o A specific analysis of the potential of traditional cereals to mitigate the risks of international
cereal market shocks in Egypt and Morocco.

e Current landscape of traditional cereals as found by the interview process.

e Cultural, religious, and gastronomic significance of traditional cereals and surrounding
ecologies (e.g. weeds, companion crops, cover crops, etc.)

e Social relevance of traditional cereals and collective organization in times of food or other
types of crisis.

e Gaps between the current situation and a prospective scenario where traditional cereals
are a relevant, resilient and wider spread source of nourishment in the MENA region,
particularly in Egypt and Morocco.

e Strategies to help close those gaps, indicating the necessary actors to be involved (state,
private sector, third sector, grassroots groups and organizations, etc.).

o Directions for future work and research, acknowledging possible blind spots of the
research being presented, or ideas worth exploring further.

¢ Indications for replicating the traditional cereal mapping process in other countries/scales
within the region.
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This section will be completed in the final version of Deliverable 3.2 on M33, and it will include a
summary of the tasks’ findings: the current state of research and documentation on cereal NUS
and their potential to address food security and resiliency in the region, knowledge gaps that
should be considered and explored and a particular focus on the wider implications of the presence
and distribution of traditional cereals in fieldwork sites, their role in times or context of different
kinds of scarcity (e.g drought, food insecurity, etc.). Finally, acknowledging the exploratory role of
much of this research, a series of strategies and action points to be shared with and followed up
on by local stakeholders will be provided, including areas where further research or replication of
Task’s 3.2 activities could prove fruitful.
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Information about each participant (this information was later anonymized by the local partner to
comply with data handling policy)

Participant Number
Full name (name and family name)
Gender
Age
Ethnicity/Religious group
Region
Town/Village
Size of farm (ha)
Number of farmhands
of which:
- family members
- people remunerated for over half of the year

- people remunerated for less than half of the year

- others

of which:

Male

Female

Main cereals grown
Other crops
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Which cereals (for example: wheat, maize, rice, barley, millet) are grown on your
farm, and what are their local names?

Following-up questions:
- Ask him/her directly about the Ark of Taste cereals if not mentioned clearly.
(Oasis Rice and

Traditional Freekeh in Egypt), (Asingar Abeldi Sorghum, Guemh Ziz Wheat, Rif Einkorn
Wheat in Morocco).

Which of the cereals you mentioned do you grow the most? Why? For how long have
you or your household been growing them (years)?

For each cereal, can you quickly describe the cereal you farm, and what are the exact
parts you use from them (edible parts)?

For each cereal, what is the amount of seeds used to plant it per area of land (kg per
kirat), the area of land you use to plant them (kirat), and the yield of cereal you usually
harvest each year (tonnes per kirat)?

Please describe the cultivation of your cereals; how long does it take from planting
to harvest (weeks or months)? Do you grow it alongside other crops? If yes, which?
How

do you harvest your crop (for example, by hand, with the help of mechanical tools, etc)?
How many days does the harvest process take?
After the harvest, how do you store your cereals? And for how long (for example days,
weeks, months)? How long does it take from harvest until you sell the cereals you want
to sell (for example days, weeks, months)?

What major diseases could affect the cereal yield? What are the remedies to deal
with them? How do the cereals you grow react to droughts?

Following-up questions:

- In which part of the growth cycle do these diseases or drought affect the plant?.

- How often does drought happen?
What are the materials needed to grow these cereals? For example, irrigation or rain,

fertilizers (which kind), other necessary materials?
Following-up questions:
- For each of these inputs, how much is necessary per unit of land?
- Do you measure the amount of water each crop needs? How?
- how much water does each cereal need per unit of land? Where do you procure this
water?

Are there any rituals, festivals, or gatherings that happen around the cultivation of

39

Deliverable 3.2- Mapping and promoting traditional rainfed cereals
STAPLES — GA No. 2333 [PU]



10

11

12

13

14

15

16

17

STAPLES

s part € A
by the
r grant
agreement n°2333.

cereals? For example, there may be a celebration at the time of harvest.

Do you eat some of the cereals you grow? How much do you consume and how much
do you sell in percentage? How do you prepare and consume them? What are the main
forms in which you eat them? Who prepares them?

How much frequently (for example daily, weekly, monthly)?ls there a special moment
in the day or year when it is important to eat these cereals? When you serve this dish,
is there a specific way to serve them?
What weeds grow alongside the cereals? How do you deal with them? Do you eat or
use them (for example, to feed animals) now, or do you remember if those weeds were
eaten in the past? If yes, when? Do you sell or exchange the weeds, and if yes, where?
How do you go about getting seeds for the next season? Do you save them yourself or
exchange with or buy from other farmers or the government?

Do you sell the cereals whole, or transform them into other goods and sell them? How?
To whom? Where? What is the usual average price? What is the usual measure for
sale? How much is that measure in kilos or pounds?

Following-up questions:

- For the price, how much exactly per unit last year/s?

- How much does the price change if you sell the cereal at the time of harvest, or later,
after storing it?

What is your relationship with your neighbours and other farmers at any point during
the year when cereal cultivation is occurring?

Following-up questions:
- Do you work together? Celebrate together? Have any gatherings together?
Do you remember the cereals or products made of cereals that used to be grown and

eaten 30 or more years ago? Are they different from the ones you grow and eat now?
How so?

Do you remember times when the harvest was low?

When did that happen? How and how much was the harvest affected? How did you
deal with those times? What do youeat when the harvest is not good?

Following-up questions:

- Such as in recent crises (for example, the COVID-19 pandemic, the start of the war
in Ukraine in 2022, and the rise in wheat prices after that), how and how much did
they affect the cereals production? How did you adapt to these changes?

- On these occasions, did you have to save money on specific things, like hiring fewer

workers, using fewer inputs, changing the crops you grew?
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18 What would you say are the largest issues you're facing right now? How do they
affect you? What do you need in the future?

Following-up questions:
- As a farmer of these cereals, what do you need in the future to help you continue
farming cereals and not switch to other crops?
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