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Abstract 

A lot of rural populations in developing countries are facing food insecurity while living in a 

highly biodiverse environment that comprises the availability of wild edible plants (WEPs). 

The international community increasingly recognizes the potential role of biodiversity and 

WEPs for food security. However, studies addressing the contribution of WEPs to peoples’ 

diets are rare and information on nutrient values of WEPs is lacking. This study aims at 

assessing the contribution of WEPs to the diets of women living in the biodiverse area of the 

Lama forest in Benin. A questionnaire was carried out with 120 women in the Lama forest, 

covering socio-economic information, WEP knowledge and perceptions and two 24-hour 

recalls. Results showed that the contribution of dietary intakes from WEPs to total dietary 

intake has little significance due to low consumption frequency and small portion sizes of 

WEPs. The largest contribution by far accounted for the seeds of Parkia biglobasa that were 

present in 18% of the recalls. However, WEPs showed the potential to contribute to increased 

adequacy of three of the nutrients intakes that were below the recommended nutrient intake 

(RNIs) values for a high proportion of participants: vitamin C, calcium und riboflavin. These 

results illustrate the potential of WEPs to the diets which is however not taped. Furthermore, 

many women reported constraints with regard to WEP preparation, conservation and 

commercialization. Cultivation of the most interesting WEPs and information about easier 

and more efficient WEP use could increase their consumption and therefore improve 

nutritional adequacy of the study population. Therefore, further information on nutrient 

composition of the commonly used WEPs is necessary.  
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Résumé 

Un grand nombre de populations rurales dans les pays en développement sont confrontées à 

une grande vulnérabilité à l'insécurité alimentaire bien qu'elles vivent  dans un environnement 

d'une grande biodiversité comprenant la disponibilité des plantes alimentaires sauvages 

(PAS). La communauté internationale reconnaît de plus en plus le rôle pouvant être joué par 

la biodiversité et les PAS dans la sécurité alimentaire. Cependant, les études portant sur la 

contribution des PAS aux régimes alimentaires des populations sont rares et les informations 

sur les valeurs nutritionnelles des PAS font défaut. La présente étude vise à évaluer la 

contribution des PAS à l'alimentation des femmes vivant dans la forêt de la Lama au Bénin, 

zone reconnue comme étant riche en biodiversité. Un questionnaire a été réalisé avec 120 

femmes dans la forêt de la Lama, recueillant leurs données socio-économiques, l'état de leurs 

connaissances et perceptions vis-à-vis des PAS ainsi que deux « rappels de 24 heures ». Les 

résultats ont montré que la contribution des apports alimentaires de PAS à l'apport alimentaire 

total est peu importante Les raisons invoquées sont une faible fréquence de consommation et 

une petite taille de portions de PAS. Cette étude permet néanmoins d'observer que la 

contribution la plus importante aux portions de PAS est représentée par les graines de Parkia 

biglobasa, présentes dans 18% des rappels. Nous pouvons aussi observer le potentiel des PAS 

à contribuer à une plus grande adéquation aux apports nutritionnels recommandés (ANR) 

pour une forte proportion de participants et ce pour trois nutriments: la vitamine C, le calcium 

et la riboflavine. Ces résultats illustrent le potentiel des PAS aux l’alimentation qui n'est 

cependant pas exploité.  En outre, de nombreuses femmes ont déclaré des contraintes relatives 

à la préparation, la conservation et la commercialisation des PAS. La culture des PAS les plus 

intéressantes d'un point de vue nutritionnel et des informations sur une meilleure l'utilisation 

des PAS pourrait augmenter leur consommation et ainsi contribuer à améliorer la qualité 

nutritionnelle des repas de la population étudiée. Il serait par conséquent bénéfique d'engager 

de plus amples recherches sur la composition nutritionnelle des PAS disponibles dans cette 

région. 
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1. Introduction 

Food insecurity is a severe and growing problem (Brussaard et al., 2010). With close to 218 

million people undernourished (more than one in four Africans) sub-Saharan Africa remains 

the world’s most food-insecure region (United Nations Development Programme (UNDP), 

2012). Africa exhibits highly biodiverse environments including the availability of a range of 

Wild Edible Plants (WEPs) (Chennai Platform for Action, 2005). This raises the questions if 

and how food insecure populations make use of biodiversity and Wild Edible Plants (WEPs) 

and what kind of potential available WEPs have to contribute to peoples diets. These aspects 

are particularly interesting due to the facts that food insecurity is increasing (Brussaard et al., 

2010) and global biodiversity is declining (Chapel and LaValle, 2009). In many regions of the 

world this decline has led to the elimination of essential food and nutrient sources, particularly 

for rural people (Burlingame et al., 2009). The international community is increasingly 

recognizing the potential of biodiversity to increase food security. The Food and Agriculture 

Organization (FAO) for instance is aware of the fact that wild foods are significant for global 

food security (FAO, 2009). However, studies addressing the contribution of WEPs and 

biodiversity to human diets are still rare and there are huge deficits with respect to 

information on WEPs nutritional properties. 

The objective of this study is the assessment of the contribution of WEPs to the diets of 

women in the Lama forest in Benin, a biodiverse area. In particular, the contribution of 

energy, macronutrient and micronutrient intakes from WEPs to total nutrient intake was 

analyzed. To better interpret the dietary contribution of WEPs, the perception of the study 

population towards WEPs was examined. Therefore a questionnaire consisting of three parts 

was carried out with 120 women. The first part covers socio-economic information about the 

respondents and their households. The second part concerns WEP knowledge, use, perception, 

quality and constraints. The third part consists of a 24-hour recall to assess the dietary intake 

of the respondents. The nutritional contribution of WEPs consumed by the respondents to 

their total dietary intake is evaluated as well. The dietary intake is evaluated in relation to the 

recommended nutrient intakes (RNIs).  

This work is constructed as follows: Chapter 2 presents a country profile and provides 

information about Benin’s history, geography, demography and economy as well as about the 

study sight, the Lama forest. Chapter 3 which is a literature review provides an overview 

about findings concerning WEPs and biodiversity and their relations to food security. Chapter 

4 describes the methodology of this research. In chapter 5 the results of the research are 
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presented. This chapter starts with a brief presentation of socio-demographic parameters of 

the sample. This is followed by the results concerning WEP knowledge, use, perception, 

quality and constraints. After that the dietary intake data of the respondents are presented 

which is followed by dietary intake only coming from WEPs. Finally, the nutritional 

contribution of WEPs to the diet is presented. Relations between socio-economic parameters 

and both, WEP perception and dietary intake are shown as well. In chapter 6 the results are 

discussed and interpreted. The work results in a conclusion in chapter 7. 
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2. Presentation of Benin 

2.1 History of Benin 

Benin arised from the center zone of the medieval kingdom of Dahomey. Abomey, the capital 

of Dahomey, was located 130 km from Cotonou upcountry. France waged war against the 

kingdom of Dahomey twice before this territory became a French colony. Under the guidance 

of France, the area was expanded further to the north. In 1960, the Republic of Benin became 

fully independent from France (Deutsche Botschaft Cotonou, 2008). 

2.1.1 History of Dahomey 

In the 15th and 16th century the Fon, an ethnic group from Tado, which is Togo today, 

immigrated to Allada, an inland city near Ouidah. Around 1610 rivaling empires were found, 

for example in Porto Novo and in Abomey. The empire of Abomey was called Dahomey. 

This kingdom gained an authoritative position in the region, because of its organization, 

discipline and military conquests. In the 18th century, Dahomey expanded its territory. In this 

time European countries like Portugal, France and the Netherlands arrived in the area and 

founded trading posts at the coastline. Furthermore, weapons were treated for slaves. From 

1890 to 1894 there was war between France and Dahomey. The kingdom of Dahomey was 

famous for their Fon all-female military regiment that was in an inferior position to the French 

army. After the victory of France, the king of Dahomey, King Behanzin, was deported to 

Martinique and Dahomey became a French colony (Deutsche Botschaft Cotonou, 2008). 

2.1.2 The French Colony 

Until the First World War France expanded their dominion to the north. However, the 

economic development of Dahomey proceeded in a rather slow way, comparing to other 

French colonies. The plantation agriculture did not exceed the palm oil production that 

already existed before the conquest. The above-mentioned immigration of Europeans, like 

Portuguese, Dutch and French lead to a development of a rich upper-class in Porto Novo and 

other coastal cities. Many of their children were sent to France for education, so that a highly 

educated elite was formed in the colony. In 1958, Dahomey became a self-governing republic 

within the French community, called Republique du Dahomey. It became totally independent 

from France in 1960 (Deutsche Botschaft Cotonou, 2008). 
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2.1.3 Post-Independence Politics 

After independence the new Republic of Dahomey had to face difficulties like continuing 

coups and government reshuffles. Due to these changes major Mathieu Kerekou became the 

president of the republic in 1972. He professed a Marxist-Leninist ideology. After 1972 the 

Republic of Dahomey became a socialist republic. In 1975 The Republic of Dahomey was 

renamed in The People's Republic of Benin, according to the old African empire of Benin 

which was located in today’s Nigeria. The centralized state control contributed to economic 

stagnation (Gabriel, 1987). The People's Republic of Benin economically remained dependent 

on the financial support of western countries. Centralized state control contributed to 

economic stagnation. An invasion of a French mercenary in 1977 was an attempt to overturn 

Kerekou which highly deteriorated the relations to the former colonial power. 

 In the end of the 1980s, the combination of bad economic conditions and the collapse of the 

Soviet Union led to political changes in Benin. In 1990 Kerekou was encouraged to convene a 

national conference, which became an example to other African countries for a peaceful 

power transfer. Due to this conference a new democratic constitution and the nomination of a 

prime minister were concluded. The former World Bank director Nicephore Soglo became 

prime minister, who won the elections in 1991 and replaced Kerekou. In the elections of 1996 

Kerekou defeated Soglo and was also elected again in 2001. In 2006 power was handed to 

Boni Yayi, the former president of the West African Development Bank. In the first council 

election in 2003, Soglo was elected Mayor of Cotonou (Deutsche Botschaft Cotonou, 2008). 

Due to its efficient democratic institutions, peace, stability and its foreign policy based on 

peaceful conflict settlement, Benin was respected worldwide, despite its economic weakness. 

In 2004 and 2005 Benin became representative of Africa in the United Nations Security 

Council. To further improve their system of the elections, a permanent digital voter’s list was 

developed in 2010. In the elections of 2011 this system was applied and President Yayi won 

again. Again Benin’s fair and transparent elections were recognized by the international 

community und the United Nations (U.S State Department, 2012).  

Despite these advantages, the economic development is not efficient enough to reduce 

poverty. In comparison with other African countries Benin reached a considerable 

macroeconomic growth of 5% in the last ten years. However, this is not sufficient to 

guarantee a better life for the majority of the population with regard to a birth-rate of 3% and 

high inequality. Furthermore the investment conditions for the economy did not improve and 

the country continues to be dependent on its cotton export. These facts give little hope for the 
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achievement of the Millennium Development Goals (MDGs), like the reduction of poverty 

until 2015 (Deutsche Botschaft Cotonou, 2008). 

 

Figure 2.1: Map of Benin 

Source: Nations Online, 2012 

2.2. Geography 

Benin is a long, narrow country in West Africa that is situated between the equator and the 

tropic of cancer. The latitude of Benin lies between 6°30 north and 12°30 north and it’s 

longitude between 10 east and 3°40 east. With a surface area of 116,622 square kilometers 

Benin belongs to the smaller countries of West Africa. It ranges from the Niger River in the 

north to the Atlantic Ocean in the south. Benin has four neighbor countries: Togo in the west, 

Burkina Faso and Niger in the north and Nigeria in the east. Most of Benin’s terrain consists 

of flat plains (U.S. State Department, 2012). Forested area accounts for 20.1% of the land area 

(United Nations Statistic Division, 2012). The climate is tropical with an average temperature 

between 24° and 31°C (U.S. State Department, 2012). Benin is divided into 12 departments 

and subdivided into 77 communes (Nations Online, 2012). The capital of Benin is Porto-

Novo. A map of Benin is shown in Figure 2.1. Benin’s natural resources include small 

offshore oil deposits, marble, limestone and timber. The land use is subdivided into 23.53% 

arable land, 2.37% permanent crops and 74.1% other (Central Intelligence Agency (CIA), 

2012). 
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2.3 Demographie 

In 2011, the population of Benin was estimated at 9.6 million inhabitants (The World Bank, 

2012b). The population density in 2008 accounted for 76.9 (per square kilometer) with the 

largest urban agglomeration registered in Cotonou with 762,000 people. The share of people 

living in urban areas increased from 34% in 1990 to 41% in 2008. The median age in 2008 

was 18 years. The life expectancy at birth accounted for 62.3 years for women and 60.1 years 

for men between 2005 and 2010 (United Nations Statistic Division, 2012). Between 1998 and 

2008 the annual growth rate accounted for 3.2%. The gross national income per capita 

amounted to 1460 PPP int. $ in 2008. From 2000 to 2007, 47.3% of the population lived on 

less than 1$ (PPP int. $) per day. The adult literacy rate accounted for 41% from 2000 to 

2007. The ethnic groups comprise Fon with 39.2%, Adja with 15.2%, Yoruba with 12.3%, 

Bariba with 9.2%, Peulh with 7%, Ottamari with 6.1%, Yoa-Lokpa with 4%, Dendi a with 

2.5% and 1.6% others (CIA, 2012). 

2.4 Economy 

In 2011, the gross domestic product (GDP) of Benin represented 7.3 billion US$. The GDP 

growth rate accounted for 3% in the same year, which resulted in a slight increase in income 

per capita and also improvements in human development. However, there is still widespread 

poverty and an undiversified economy, which makes it vulnerable to external shocks. 

Agriculture is the main sector and accounts for 32% of the GDP (The World Bank, 2012b). 

The industrial sector contributes 13% and the service sector around 50% to the GDP. The 

agricultural sector represents a source of income for almost 70% of the labor force. 

Unfortunately this sector highly depends on rainfall and is not competitive as agricultural 

input is expensive and there is little mechanization. The most important agricultural product is 

cotton which accounts for 25-40% of the exports. Other export crops are palm oil, cashews 

and pineapples. They account for around 10% of exports. Other important food crops are 

manioc, beans, yams, sorghum and maize, millet and rice (The World Bank, 2012b). Apart 

from agriculture Benin’s economy is lacking diversity, but the effort to focus on other export 

sectors has already started (Organization for Economic Co-operation and Development 

(OECD), 2008).  

The secondary sector is still starting to develop. It mainly consists of food, cement and textile 

industries. One of the main obstacles for the progression of the industrial sector is the deficit 

of entrepreneurial and managerial skills and the lack of investors. As land prices in Benin are 
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the highest in the sub-region, investors have difficulties to find land. Besides, Benin’s rich 

asset of natural resources, like gold, offshore oil, marble, limestone, phosphate and iron 

deposits is not extensively exploited (OECD, 2008). The service sector is taking advantage of 

Benin’s geographical location in the hinterland of Mali, Niger and Burkina Faso. This 

provides broad opportunities in transit and transport. Benin’s rich cultural heritage is a great 

support for the tourism sector. Nigeria is Benin’s main trading partner. As the re-export trade 

with this neighbor country accounts for 6.5-7.5% of the GDP, the economy can become quite 

vulnerable due to trade restrictions imposed by Nigeria. The vulnerability in the trade sector 

also results from inadequate legislations, smuggling and lacking coordination (OECD, 2008). 

Benin’s economy has been affected by the global economic crisis, which led to an increase in 

fiscal and current account deficits. From 2008 to 2011, the economic growth rate declined 

from 5% to 3%, which mainly underlies the lower global demand for exports. In 2010 floods 

represented an additional obstacle to economic growth as well as a lower activity of the Port 

of Cotonou. However the growth rate is expected to increase for 2012 due to the deduction of 

Nigeria’s fuel subsidies, progresses at the port and in the cotton sector. Benin does not belong 

to the heavily indebted poor countries anymore and received 100% cancellation of debt under 

the Multilateral Dept Relief Initiative (The World Bank, 2012b).  

2.5 The study sight: The Lama forest 

The Lama forest belongs to the last and largest forest remnants of the Dahomey Gap. The 

Dahomey gap is a savanna corridor that interrupts the zonal West African rain forest. The 

forest covers 16,250 ha and is situated at the northern limit of the central part of a depression 

which lies between 6°55.8–58.8 north and 2°4.2–10.8 east (Figure 2.3). The Lama forest has 

the protection status of a classified forest and has been legally protected since 1946. It 

consists of remnants of natural forest, degraded forest and plantations (Figure 2.2, 2.4). The 

core of the Lama forest is called ‘Noyeau Central’. It is surrounded by teak plantations and 

two villages border on it (Figure 2.4). In 1950 most of the forest was natural. Teak forest was 

once planted between 1963 and 1965 and again between 1985 and 1996. Fuelwood forests 

were planted as well to reduce the dependency on remnant natural resources for making fire. 

Within the ‘Noyau Central’ around 1,200 families were engaged in small-scale shifting 

agriculture. However, the agricultural colonization led to high deforestation and thus to a 

devasting decline of the forest. Therefore, a new forest management was implemented by 

governmental authorities and development agencies, as the German Organization for 

Technical Cooperation (GTZ), in 1987/88. Since 1985 the state forest plantation authority 
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ONAB (Office National de Bois) has been in charge of the management of the Lama forest 

(Nagel et al., 2004). 

The settlers from the ‘Noyau Central’ were resettled in nearby agro-forestry areas. Each 

household received housing and land to cultivate (Nagel et al., 2004). Three resettlement 

areas were established, named Agadjaligbo, Zalimé and Agbaga (Ministry of Environment 

and Nature Protection, 2011). The villages Agadjaligo and Zalimé are the villages shown on 

the map in Figure 2.4. They are also the villages where the research of the present study took 

place. Furthermore, the settlers were provided with education and health services. In order to 

convert forest users into forest conservationists, new job opportunities were created in the 

forest sector. To support the communities, a road network was established as well as tree 

nurseries and a saw mill for teak processing. In 1995 en ecological trail was set up in the 

‘Noyau Central’ for educational reasons. Since the implementation of the new forest 

management, the local population has been highly affected by the forest production and 

conservation activities. A long rainy season lasts from April to July. Then a short dry season 

follows from August to September. Another shorter rainy season lasts from October to 

November which is followed by a long dry season from December to March. The rain during 

the rainy seasons can waterlog the soil, so that it becomes useless for agriculture. The soil in 

the Lama forest is a black cotton soil, which is rich in humus. The Holli are the only tribe with 

a special knowledge about cultivating this type of soil (Nagel et al., 2004). 

 
Figure 2.2: Lama forest (left: teak plantations; right: semi-deciduous natural forest) 

Source: Nagel et al., 2004 

 

 



9 

 

 
Figure 2.3: Location of the Lama forest 

Source: Ministry of Environment and Nature Protection, 2011 

 

 

 

 

 

 

Figure 2.4: Outline Map of the Lama forest 

Source: Lachat et al., 2006 

 

Legend: NC = Noyau central; T = Teak plantations; FP = Fuelwood plantations; S = Settlements, small-scale agriculture; IF 

= Isolated forest fragments 
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3. Literature review  

3.1 Wild edible plants: their status and their benefits 

3.1.1 Status of WEPs in the world 

In this paper, the term “Wild Edible Plants” refers to plants that are not cultivated and that can 

be gathered in the field. If a plant is considered as a wild plant depends on the location. In 

some areas it may grow wild, while in other areas it can be protected and managed by 

farmers. Many WEPs can be found in different cultivation stages. This results from human 

selection (Heywood, 1999). Those WEPs include roots, shoots, leafy greens, fleshy fruits, 

nuts, grains, seeds and other species. Cultural knowledge is important for the harvest and 

preparation of these plants (Turner et al., 2011). Investigation on WEPs is characterized by its 

multidisciplinarity, involving nutrition, ethnobotany, medicine, anthropology, analytical 

chemistry and phytochemistry (McBurney et al., 2004). While food research and policy tend 

to distinguish between “wild” and “cultivated” foods, local communities rarely consider these 

terms separately (Bharucha and Pretty, 2010). Besides the term “Wild Edible Plants” the 

terms “indigenous plants” and “traditional plants” are found in the literature. These terms 

describe plants that have been part of food system since several generations.  Throughout this 

work the term “Wild Edible Plants” will be used as the focus is rather on the non-cultivation 

aspect than on the long-term existence in the food system. According to ethnobotanical 

surveys, more than 30,000 plant species are edible. From this amount about 7,000 species 

have been used for food (Wilson, 1990). It is estimated that 6,376 indigenous plants exist in 

Africa (Smith and Eyzaguirre, 2007). From studies in 22 African and Asian countries, on 

average 90-100 wild species are used per place and community group. There are indigenous 

communities using 300 up to 800 WEPs, for instance in India, Ethiopia and Kenya (Bharucha 

and Pretty, 2010).  

However, as a result of socioeconomic changes and urbanization, the global food base is 

narrowing. From the 7,000 plant species that have been used for food, 120 species are 

cultivated today. Nine of them provide more than 75% of human food and only the three 

species maize, wheat and rice provide more than 50% of human food (Frison et al., 2006). 

With regard to the total global energy intake, 80% is covered by only 12 species. This 

dependence on a few species has been contributing to the declining stock of WEPs and to 

their ignorance in land use planning and implementation, biodiversity conservation, economic 

development and official statistics (Asfaw, 2009). Wild edible species are also absent from 
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regional and national food balances that guide policies on aid, trade and the announcement of 

food crises (Bharucha and Pretty, 2010).  

3.1.2 Reasons for the changing availability and use of wild foods 

One of the reasons for the limited availability of wild foods are changes in land use, including 

the expansion of intensive agriculture. This is mainly driven by agricultural 

commercialization, which involves a lower reliance on wild foods. Another reason is the loss 

of local ecological knowledge which is important for identification, collection and preparation 

of wild foods. This loss can result from the increasing reliance on store-bought foods driven 

by the increased influence of modernization and western lifestyles. Rural depopulation also 

plays an important role in the loss of knowledge on WEPs. The replacement of wild foods by 

modern, cultivated foods also contributes to the phenomenon of ‘nutrition transition’, which 

contributes to several global public health problems (Bharucha and Pretty, 2010). In Africa, 

these socio-economic changes have influenced eating habits in both, cities and rural areas. 

Introduced foods are often chosen over traditional foods. The consumption of some traditional 

plant foods is often even regarded as primitive and a reflection of poor lifestyles (Orech et al., 

2007). The focus on high-input and high-yield agriculture and the expansion of long-distance 

transport resulted in an increased availability and accessibility of edible oil and refined 

carbohydrates. According to global trends the dependence on store-bought, cultivated foods 

will increase and wild foods will be more and more marginalized (Bharucha and Pretty, 

2010).  

3.1.3 The multiple benefits of WEPs 

3.1.3.1 Provision of Micronutrients  

In developing countries diets are often cereal based and contain only a small share of animal 

foods, fruits and vegetables. A very low intake in fruits and vegetables, especially those rich 

in provitamin A, can contribute to the wide spread of vitamin A deficiency (Faber et al., 

2010). In many areas WEPs play an important role in supplementing staple foods with 

micronutrients and represent nutrition quality for both the rural and urban population in sub-

Saharan Africa (Termote, 2011). Wild vegetables are a rich source of micronutrients and the 

nutritional quality is often comparable or even superior to cultivated species (Guerrero et al., 

1998; Ogle, 2001; Turan et al., 2003). Several studies report that wild fruits can supplement 

the daily diet and substitute for exotic fruits (Styger et al., 1999; Teklehaimanot, 2004; Djossa 

et al., 2008). In addition, wild edible fruits, vegetables and other plants have a significant 
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share in the micronutrient intake of people in Niger (Humphrey et al., 1993) and Swaziland 

(Huss-Ashmore and Curry, 1991).  

3.1.3.2 Security in times of food shortage 

Since a long time wild foods have been a “hidden harvest” to farmers. Many WEPs can be 

found within or around their fields (Bharucha and Pretty, 2010). According to several studies, 

populations can become heavily reliant on the “free”, readily accessible WEPs in times of 

food insecurity due to natural or man-made disasters (Muller and Almedon, 2008). This 

association led to the development of the term “faminefoods”. The potential importance of 

WEPs during times of low agricultural productivity is also rooted in their innate resilience to 

short-term climate change. Exotic species are often not that resilient (Fentahun and Hager, 

2009). Exotic vegetables are often not able to adapt to local environments and need intensive 

production systems (Shackleton et al., 2009). Even if WEPs cannot completely bridge the 

gaps of demand and supply, those gaps would be much wider without them (Bharucha and 

Pretty, 2010). However, the dependency on WEPs can also lead to their depletion, especially 

when it’s coupled with population growth (Vodouhe et al., 2009). Until now, food security 

policies worldwide have too less acknowledged the significance of WEPs.  This has often 

constrained food security and biodiversity conservation (Dovie et al., 2007).  

3.1.3.3 Source of income 

WEPs also have another “safety net” function in terms of money earned from their sale. This 

is especially important in isolated regions without insurance mechanisms, but with high price, 

health and environmental risks (McSweeny, 2003). According to several studies wild fruits 

are an important source of income through commercialization (Styger et al., 1999; 

Teklehaimanot, 2004; Djossa et al., 2008). Even though there are no global estimates of the 

economic value of wild foods, there is no doubt that their use and trade becomes important 

during economic hardship (Bharucha and Pretty, 2010). These days an increased attention on 

the contribution of wild foods to rural livelihood and poverty reduction can be observed. In 

some communities in southern Africa, the sale of WEPs can amount to 50% of the total net 

income (Wiesum and Shackleton, 2005). 

3.1.3.4 Diverse uses 

WEPs are not only used as a food source, but also as medicine, flavourants, building material, 

tools, thirst quenchers and for chewing (Bharucha and Pretty, 2010). They can also be used as 

fodder and fertilizer or for crop pollination and pest and predator control. The wild relatives 

of cultivated plants offer genetic diversity that can be applied in crop improvement (Scherr, 
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2003). In addition, wild edible trees in Africa can play an important role with regard to crop 

diversification and agroforestry development for sustainable agricultural production 

(Assogbadjo et al., 2012a). 

3.1.3.5 Cultural identity 

For communities that traditionally use wild foods, this often represents a key element of their 

culture and a link with the land of origin (Pretty, 2007; Pilgrim and Pretty, 2010).  

3.1.4 Conclusion 

Despite the substantial evidence that wild foods represent a significant part of the global food 

basket, literature on food security has been focusing on cultivated foods (Ericksen et al., 

2009). In comparison to cultivated foods, wild vegetables are often more resilient, need less 

care and are rich in micronutrients. Furthermore it was shown that WEPs are important in 

times of food shortage, that they have diverse other uses and can represent cultural identity. 

However, even if nutritional properties of several WEP species are identified, the 

documentation of the contribution of macro- and micronutrients from WEPs to the diets 

remains a necessary research objective. Furthermore wild foods need more attention for 

ecological, agronomic and marketing research (Leakey, 1999). To preserve the significance of 

wild foods, it is important to integrate policies on food security, agriculture and conservation 

(Bharucha and Pretty, 2010). Different projects that intend to increase wild food consumption 

and prevent traditional communities to be hit by the ‘nutrition transition’ exist (Pilgrim et al., 

2009). In addition, more and more evidence demonstrates that participatory domestication of 

high value WEPs could be a feasible strategy to improve nutrition security and farmer's 

income while protecting the environment from overexploitation (Leakey, 1999; Leakey et al., 

2003; Tchoundjeu, 2006).  

3.2 The significance of biodiversity for food security 

WEPs represent an important component of biodiversity. The importance of biodiversity for 

food security has been emerging in the literature. This chapter describes the interlinkages 

between biodiversity, including WEPs, and food security.  

3.2.1. Definition and state of biodiversity 

The term biodiversity is still missing a consistent meaning. A broad view of biodiversity 

comprises four major components: organismal, ecological, genetic and cultural diversity 

(Heywood et al., 1995). These days, an average estimation of 13 million species exists in the 

world (Chapel and LaValle, 2009) and around 250,000 plant species are known to human 
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mankind. Biodiversity has been declining and this decline is even accelerating. One to 10% of 

species are expected to die off in the next century and genetic vulnerability and erosion are 

going to increase (Chapel and LaValle, 2009). In many regions of the world this decline has 

led to the elimination of essential food and nutrient sources, particularly for rural people 

(Burlingame et al., 2009). The different threats to biodiversity comprise the over-exploitation 

of organisms, climate change, environmental toxification, biological invasion and habitat 

degradation and destruction (Ehrlich and Pringle, 2008). Wild biodiversity in particular is 

rapidly declining, often because of expansion of agricultural areas (Bussaard et al., 2010). In 

addition, loss of indigenous knowledge has been seen as an important reason for biodiversity 

decline (Keller et al., 2006). Among the 25 biodiversity hotspots 16 are located in regions 

with a malnutrition rate of 20%, which represents 25% of the malnourished people in 

developing countries (Cincotta and Engelman, 2000). This has led to the thinking about 

analyzing the mutual dependency between biodiversity and food security which will be 

illustrated in chapter 3.2.2.  

3.2.2 Definition and state of food insecurity  

According to FAO, food security is achieved when it is ensured that “all people, at all times, 

have physical, social and economic access to sufficient, safe and nutritious food which meets 

their dietary needs and food preferences for an active and healthy life” (FAO, 1996). Food 

insecurity is a severe and growing problem. More than 1 billion people were estimated to be 

food insecure in 2009 (Brussaard et al., 2010). Between 2010 and 2012 almost 870 million 

people in the world were chronically undernourished, which represents 12.5% of the world 

population. Of those 870 million people, 850 million live in developing countries where 15% 

of the population is undernourished. Almost 80 % of the undernourished live in rural areas. In 

these rural areas around 50% live in farm households, 25% in landless households and 10% of 

them mainly rely on herding, forests or fisheries (Scherr, 2003). The majority of the 

undernourished lives in southern Asia and sub-Saharan Africa. These are also areas rich in 

endemic agricultural biodiversity (Chennai Platform for Action, 2005). In contrast to Latin 

America and Asia, Africa did not reduce its number and proportion of undernourished until 

now (FAO, 2012).  

3.2.3 The mutual dependency of biodiversity and food security  

There is increasing consensus in the literature, that continuing biodiversity decline and 

increasing global food insecurity should not be addressed independently any more (Brussaard 

et al., 2010). The involved researchers also stress the mutual dependency of agriculture and 
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biodiversity. In this regard more and more researchers suggest facing biodiversity loss and 

food insecurity by applying alternative agricultural practices (Chapel and LaValle, 2009).  

Biodiversity can contribute to food and nutrition security at three levels: The ecosystem, the 

species it is containing and the genetic diversity within the species (Toledo and Burlingame, 

2006). The idea that more diverse ecosystems often show higher productivity than less diverse 

systems has already existed for a long time (Frison, 2011). Wild biodiversity and food 

security are interlinked in two main ways. On the one hand biodiversity loss can threaten food 

security as the direct consumption of wild foods can play a significant role, especially for the 

rural poor, to cover micronutrient and protein requirements and to cope with times of food 

shortage. Furthermore, wild foods or non-timber forest products can represent 10 to 25% of a 

farmer’s household income and are often harvested, processed and sold to buy other foods 

(White and Martin, 2002; Kaimowitz, 2003). On the other hand, food insecurity can threaten 

biodiversity. This can be a consequence of over-exploitation of wild foods or intensified food 

production that implies a high amount of agrochemicals, so that freshwater and coastal 

biodiversity can be largely polluted (Scherr, 2003). When the farm productivity is low, soil 

and water resources are tended to be overused which again negatively affects the wildlife 

habitat (Wood, et al. 2000).  Unfortunately some strategies to protect biodiversity can result in 

an increase in food insecurity. When for instance protected areas are expanded, people cannot 

use these areas for food production or gathering any more (Molnar, 2003). Regulations 

concerning the harvest of non-timber forest products can also weaken the low-income rural 

population by criminalization of their activities and higher transaction costs. As the world 

population is increasing and agricultural land is decreasing, the productivity of global food 

production needs to be enhanced. A major part of this productivity increase will only be 

achievable if the genetic resource base of dietary species is increasingly used (Toledo and 

Burlingame, 2006). This genetic resource base is based on a biodiverse environment. 

Initiatives combining biodiversity and food security would also contribute to the achievement 

of both, the MDG 1, “Halve the proportion of people who suffer from hunger” and Goal 7, 

“Ensure environmental sustainability” (Toledo and Burlingame, 2006).  

The value of biodiversity for a better diet has been recognized in the process of changing 

approaches to address malnutrition. Those new approaches are facing malnutrition in a 

multisectoral way and are integrated into a general framework. There is greater emphasis now 

on factors that hamper food security, which include poverty, gender inequality and lack of 

political will. To achieve universal food security and preserve biodiversity it is proposed to 

focus on political change, land reform, decentralization and equity (Chapel and LaValle, 
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2009). Even though biodiversity is essential for sustainable food diversity, it is still under 

discussion if it can guarantee it.  

3.2.4 Agricultural biodiversity and food security 

As already mentioned, a big share of wild plants can be found within or around the farmers 

fields. This chapter illustrates the impact of including a diversity of plants into an agricultural 

system. At this point a differentiation between the terms “wild biodiversity” and “agricultural 

biodiversity” becomes apparent. Agricultural biodiversity includes all components of 

biodiversity that are of relevance to food and agriculture and contains four dimensions: 

Genetic resources for food and agriculture, components of biodiversity that support ecosystem 

services, abiotic factors and socio-economic and cultural dimensions (Brookfield and Padoch, 

1994). Today’s agriculture is founded on wild biodiversity as well as on the interactions 

between natural selection and humans (Frison et al., 2011). For the first time plants were 

domesticated around 12,000 years ago. Since then, agricultural biodiversity has been 

important for sustaining food and nutrition security, health and livelihoods (Toledo and 

Burlingame, 2006). Farming systems can be more productive when kingdoms, species and 

gene pools are diversified. In general, diversified farming systems are more resistant to 

disasters and better able to strengthen food security. Biodiverse agriculture, implying genetic 

resilience and conservation of option values, is for instance better able to face predicted 

disasters due to climate change. In addition, soil fertility can be improved by a diverse 

environment and the impact of pests and diseases can be reduced (Frison et al., 2011). 

Furthermore, future farmers can benefit from protected genetic erosion. This can be seen as an 

advantage at global scale (Brussaard et al., 2010). The biggest challenge to food security is 

not the provision of macronutrients, like protein, but the provision of micronutrients, 

especially of vitamin A, iron and iodine (Word Food Programme (WFP), 2012c). Diversified 

farming systems offer the possibility to diversify people’s diets by providing a variety of 

micronutrients (Frison et al., 2006) 

3.2.5 Biodiversity = dietary diversity = health? 

If biodiversity really leads to dietary diversity and if dietary diversity really leads to better 

health is still under discussion. In analyzing the equation biodiversity = dietary diversity = 

health, it is suggested to apply quantitative indicators of dietary and biological diversity in 

combination with nutrition and health outcomes at population level (Johns and Eyzaguirre, 

2006).  
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3.2.5.1 Definition and measurement of dietary diversity 

Dietary diversity refers to “the number of foods consumed across and within food groups over 

a reference period”. More complex indicators also consider portion sizes. Dietary diversity is 

seen as an essential element of dietary quality. Therefore dietary diversity indicators have 

been developed (Arimond et al., 2010). However, it remains under evaluation if dietary 

diversity can really be used as an indicator for adequate nutrient intake, especially in 

developing countries. Yet, there is also not consensus on the right measurement of dietary 

diversity. There has been great variation in the use of numbers of groupings, classification 

systems and reference periods, which makes it difficult to compare findings (Ruel, 2003). 

Diversity scores are more and more used to measure food security and nutrient adequacy 

(Arimond et al., 2010). Scores that are commonly used are the Food Variety Score (FVS) and 

the Dietary Diversity Score (DDS). The FVS describes the number of food items eaten in one 

day while the DDS describes the numbers of food groups that include the items of the FVS 

(Savy et al., 2005).  

3.2.5.2 Link between biodiversity, dietary diversity and health 

A diversified diet has been promoted by American researchers since 1990, based on the 

underlying principle that diversification ensures nutrient adequacy and hence contributes to 

health (Steyn et al., 2005). The recommendation to eat diverse types of foods for a healthy 

diet is internationally accepted (Drescher et al., 2007). Biodiversity decline and simplified 

food production focusing only on a few crops are strongly associated with lifestyle change, 

urbanization and a simplified diet. Commercial monocropping might be economically 

beneficial to rural populations and cheaper for consumers, but it also implies reduced 

traditional dietary diversity, which can impair the health status (Johns and Sthapit, 2004). 

According to Johns and Eyzaguirre (2006), a simplified diet in combination with the supply of 

cheap agricultural commodities and the decline in agrobiodiversity results in micronutrient 

deficiencies and an overconsumption in energy. Recent studies have associated low dietary 

diversity, particularly low in fruits and vegetables, with an increase in chronic and non-

communicable diseases and obesity, in both developing and industrial countries (Frison et al., 

2005). 

Studies that analyzed the link between dietary diversity and nutritional status mostly report 

positive relationships (Steyn et al., 2005). Frison et al. (2006) report evidence that dietary 

diversity can have a reduction effect on disease, morbidity and mortality. The effects of 

micronutrient deficiencies, especially of iron, vitamin A and zinc are now more and more 
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associated with low dietary diversity (Frison et al., 2006). Other studies argue that the 

relationship has not been adequately validated across different cultures and age groups (Ruel, 

2003). Evidence from industrial countries reports a strong link between dietary diversity and 

nutrient status. There is not much evidence from developing countries yet (Arimond et al., 

2010). However, it is reported that the change from a monotonous diet to a more diverse diet 

increases energy and micronutrient intake in developing countries (Kennedy et al., 2006). 

Other findings show that a varied diet, especially one rich in fruits and vegetables contributes 

to improved diet quality and child growth in developing countries (John, 2003; Ruel, 2003). It 

is assumed that the diversity of indigenous crops and wild foods, that exists in most tropical 

countries, not only provides essential nutrients but also contributes to health in other ways 

(Johns and Sthapit, 2004). Results from 11 developing countries show that dietary diversity 

can reduce stunting (Arimond and Ruel, 2004). However, some of these studies also 

emphasize the missing standardization concerning the methodology of measuring dietary 

diversity. In addition, the influence of dietary diversity on the bioavailability of certain 

nutrients, such as iron, zinc and vitamin A has not been assessed yet (Winichagoon, 2008). 

For the poor populations in sub-Saharan Africa that face malnutrition, the simplification of 

diets nowadays implies an extra health burden. Especially the vulnerable group of 

reproductive women who lives in deprived areas is likely to be micronutrient deficient when 

dietary diversity is low and staple foods account for the major share of the diet (Arimond et 

al., 2010). Referring to the link between biodiversity and nutritional status, some studies 

argue that wild biodiversity undoubtly contributes to dietary adequacy (Chweya and 

Eyzaguirre, 1999; Falconer, 1989; Herzog et al., 1994; Marten and Abdoellah, 1988; 

Somnasang et al., 1988). Consequently, reduced plant diversity results in loss of antioxidants, 

vitamins and non-nutrients (Johns, 2002). Other studies argue that, within a sociocultural 

context, traditional biodiversity use can help to preserve and to keep up health-positive 

behaviors (John and Eyzaguirre, 2002; Kuhnhein and Receveur, 1996). Figure 3.1 shows that 

food systems aiming to improve diet quality in developing countries need to integrate 

nutrition, income generation, culture and biodiversity conservation. All four components are 

linked to one another as well as to diet quality. One example for the link between biodiversity 

conservation, income generation and diet quality would be the smallholder’s possibility of 

cultivating indigenous fruits that he could sell to increase his revenues. Therefore the market 

value chains need to be improved (Jamnadass et al., 2011). The increased income enables 

households to afford sufficient food which might lead to improved diet quality.  
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Figure 3.1: Population-level synergies linking biodiversity conservation and human nutrition in 

developing countries 

Source: Johns and Sthapit, 2004. 

 

3.2.6 Interventions combining biodiversity conservation and food security  

The current interventions to protect biodiversity do not sufficiently consider the strong inter-

linkages between food insecurity and biodiversity loss (Scherr, 2003). However, consensus is 

emerging on the fact that for analyzing the burden of food insecurity, it is important to 

consider traditional food systems of the rural poor. The effort of linking biodiversity 

protection with increased food security can be seen in a strategy developed by Biodiversity 

International (formerly known as IPGRI). This approach aims at the conservation and 

sustainable use of plant biodiversity by revalorizing the traditional and indigenous knowledge 

of food systems. One of the priority strategies of Biodiversity International‘s nutrition 

initiatives in sub-Saharan Africa is the production and use of traditional African leafy 

vegetables, which is supposed to develop links between agricultural biodiversity and 

nutritional adequacy. The expected outcomes of the approach comprise the amelioration of 

conservation and use of agricultural biodiversity, a greater nutritional adequacy, as well as 

income generation to overcome poverty (Frison et al., 2005).  

The World Declaration and Plan of Action for Nutrition, adopted by 159 countries at the 

International Conference on Nutrition in 1992, emphasizes that the improvement of nutrition 

and health should be based on an environmentally friendly development, which implies 

biodiversity conservation and protection (Johns and Sthapit, 2004). One example for the 
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management of biodiversity conservation can be the domestication of WEPs. Here, selective 

harvesting or environmental modification can be useful methods (LaRochelle and Berkes, 

2003). The World Agroforestry Centre (ICRAF) has been working on participatory 

domestication of high-value indigenous fruit, nut and medicinal trees in order to improve 

farmer’s livelihoods and thus their food security situation. The project supports villagers to 

create local nurseries and to select superior trees that could have a high market value 

(Tchoundjeu et al., 2006).  

3.2.7 Other strategies to address malnutrition  

Other strategies to tackle malnutrition besides dietary diversification include micronutrient 

supplementation (e.g. vitamin A), food fortification (e.g. iodine in salt) or biofortification, 

meaning the enhancement of the micronutrient content in staple crops. However, these 

strategies are seen as short and medium-term approaches (Faber et al., 2010). Biofortification 

of cereal staples could even further contribute to simplification of food systems and reduction 

in dietary diversity (John, 2003). Therefore, there is a call to a more food-based approach to 

improve nutrition and health, which includes the use of WEPs, for instance. However, this 

strategy has been widely disregarded by governments until today (Frison et al., 2011). 

3.2.8 Conclusion 

It was shown that some evidence exists for a link between dietary diversity and health, both in 

developing and developed countries. There is also indication for a link between biodiversity 

and dietary diversity. Biodiversity is gaining increasing attention in the attempt to achieve 

food security. However, data on the nutrient composition of wild and under-utilized species is 

needed. In sub-Saharan Africa there is little information about the nutrient composition of 

traditional and indigenous fruits, vegetables, spices and condiments. On the one hand this 

information could help countries to promote these local plants, aiming at improved food and 

nutrition security; on the other hand it would contribute to the preservation of their 

ecosystems (Burlingame et al. 2009). It could be useful to connect and combine policy 

platforms that involve nutrition and biodiversity. These platforms include the MDGs, the 

Convention on Biological Diversity, the Global Strategy on Diet, Physical Activity and 

Health, the Millennium Ecosystem Assessment and Food-Based Dietary Guidelines (Johns 

and Eyzaguirre, 2006). It also seems to be useful to develop biodiversity reserves as “safety 

nets” on community level. On the one hand those safety nets can play a significant role in 

times of food shortage. On the other hand the communities can create, enrich and conserve 

these biodiversity areas (Scherr, 2003). 
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3.3 Benin: status of biodiversity, WEP use and food security 

3.3.1 State of food security in Benin 

In 2008 around 12% of Benin’s population was food insecure. The level of acute malnutrition 

accounts for 4.7% (World Food Programme (WFP), 2012a). Among children under five 

years, more than one in three shows signs of chronic malnutrition (UNICEF, 2010). Between 

2006 and 2011, 43% of the children under five years were stunted and 8.3% were wasted. 

Between 2004 and 2011, 11.4% of children under five years were overweight. Among the 

non-pregnant women between 15 and 49 years, 64.6% are anemic (Scaling Up Nutrition, 

2012a). The nutritional situation has been further affected by droughts and floods, the global 

financial crisis and increased commodity prices, especially in vulnerable regions. Even though 

agriculture is the key sector of the economy, structural problems in this sector have had a 

negative impact on food security, nutrition and the trade balance (WFP, 2012a). Benin holds 

several nutrition related legislations and policies, for example the Strategic Plan for the 

Development of Food and Nutrition by the Food and Nutrition Council or the Fortification of 

Oil with Vitamin A Mandatory (Scaling Up Nutrition, 2012b). 

3.3.2. Status of biodiversity and WEP use in Benin 

Within Benin’s flora 2,807 plant species exist. However, Benin also belongs to the countries 

affected by biodiversity loss. The major reasons include fertility loss and erosion of soils, the 

withdrawal of forest cover and the impoverishment of edible resources. Other contributors are 

climate change, migration, the expansion of the cotton industry and the fact that areas are not 

protected. In total, 12% of the countries surface land is protected land (e.g. in form of national 

parks or game reserves). Since around 20 years, Benin’s forests have been stronger affected 

by degradation. According to a survey in several selected sites in three climatic zones of 

Benin, Benin’s agroforestry systems holds 43 species of wild edible trees. Farmers mainly 

grow these trees in their fields, because they can eat parts of them, but also because they can 

be used for traditional medicine and ceremonies (Assogbadjo et al., 2012b). Some studies 

emphasized the importance of traditional leafy vegetables (TLVs). With 187 species used as 

TLVs (both wild and cultivated) Benin holds a high diversity of these plants, which 

contributes to household nutrition and health (Dansi et al., 2008). Reasons for this include 

their high contents of vitamins, minerals, fibers and carbohydrates, which enable an improved 

nutrition status (Assogbadjo et al., 2012a).  

Like most of African countries Benin is a signatory of the Convention on Biological Diversity 

(CBD) that promotes the effective use of biodiversity information. Within this framework, 
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countries are supposed to develop national strategies on how to conserve and use biodiversity 

(Adeboye and Opabode, 2004). The main features of Benin’s national biodiversity strategy 

action plan include the strengthening of the framework of authorities involved in biodiversity 

management, the promotion of research and indigenous knowledge, the reinforcement of 

cooperation at international, national and regional level and the assessment of genetic 

resources (CBD). 

3.3.3 Biodiversity in the Lama forest 

The Lama forest is the largest continuous area of dense natural forest that exists in the south 

of Benin. A lot of species that are adapted to the rainforest only exist in that forest. Despite its 

small size, the Lama forest has a potential role for biodiversity preservation. This has been 

acknowledged by national institutions, such as the state forest plantation authority ONAB and 

by development agencies such as GTZ. These organizations supported biodiversity 

inventories in the forest. When referring to plant species in general, not only to WEPs, the 

core of forest (Noyeau Central) is characterized by the species Mimusops andongensis and 

Cynometra megalophylla. Other dominant species are Dialium guineense, Diopyros 

mespiliformis, Celtis prantlii, Afzelia africana, Ceiba pentandra, Anogeissus leiocarpa 

Drypetes and floribunda. A floristic inventory (Djego 2003) showed that there are about 270 

species distributed in 77 families. The floristic diversity of the ‘Noyeau Central’ of an average 

of 11.2 species/400 m² is lower than in a rainforest with good soil conditions (Ministry of 

Environment and Nature Protection, 2011). 
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4. Methodology 

4.1 Data collection 

For the present study ethical clearance was obtained by the Ethical Committee in Ghent, 

Belgium. 

4.1.1 Research site 

The research took place in the fringe area of the ‘Noyeau Central’, the core of the Lama 

forest, about 80 km from Cotonou. The Lama forest covers a surface of 16,250 ha. From the 

three villages of the Lama forest Agadjaligbo and Zalime were chosen for the research. These 

villages were selected, because they are not far apart (about 5 km distance), so that 

transportation could be limited. They both belong to the community Zogbodomey (Figure 

2.3). After the arrival the village leaders of both villages were informed about the research 

before they signed the consent. The interviews took place in the middle of February until the 

beginning of March 2012 in the respondents’ home. 

4.1.2 Sample design 

The populations living in the Lama forest are those of the ethnic groups Holli, Fon and Aizo. 

The research focused on the Holli, as they are the most present group in that region. The Holli 

are descendent from a Nigerian tribe that immigrated in the Lama region between 1945 and 

1950. The sample includes non-pregnant and non-lactating women older than 18 years with 

certain responsibilities in the household. This group was chosen, because mostly women are 

responsible for the preparation of food in Benin and they are considered as the most 

vulnerable group with regard to food and nutrition security. Pregnant and lactating women 

were omitted as good as possible, because their energy and nutrient needs are higher to 

compensate for pregnancy or lactation. Therefore their dietary intake data would have 

distorted the results. In total 120 women were interviewed. Therefore 120 women were 

randomly selected from the two villages. In the village Agadjaligbo 60 interviews were 

carried out and again 60 interviews were carried out in the village Zalimé. Lactating and 

pregnant woman could be partly excluded by sight. When a woman had a bigger belly or was 

lactating, the selection was continued until a woman was found that seemed to be non-

pregnant and non-lactating. At first, the background and the objective of research was shortly 

explained to the selected woman. Then she was asked for her oral consent to participate in the 

interview. When she agreed, the interview was started. When she disagreed, a nearby 

household was visited. 
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4.1.3 Training of interviewers 

The research was executed in collaboration with two students of the University d’Abomey-

Calavi in Cotonou and with a guide. These students had an educational background in 

agronomy and were experienced in data collection in the Lama forest. The major tasks of the 

three colleagues included the translation of the questionnaire into the local language of the 

respondents and the identification of local plants. Before travelling to the research site, the 

background and objectives of the study were explained to the three colleagues. Then the 

questionnaire was discussed in detail. If there was a lack of clarity, things were further 

explained. As the colleagues did not have a background in nutrition, the method of the 24-

hour recall was discussed in detail and pretested among the team. As they were familiar with 

the conditions, the study population and the data collection in the Lama forest, they were 

encouraged to give their opinion and evaluation. Small adaptations were made according to 

their suggestions. The colleagues had time to discuss about the translation of the questionnaire 

and about the explanation to the respondents. The whole questionnaire was pretested with a 

woman of the research site who met the sample criteria. After this test interview, the 

questionnaire and interview methods were discussed again and small adaptations were made. 

The first counting interviews were carried out with the whole team, so that typical difficulties 

could be discussed together afterwards to optimize the interview procedure. When the 

colleagues felt confident the team was split into three groups.  

4.2 Questionnaire (Annex 2) 

The questionnaire consists of three parts: A demographic and socio-economic part, a part 

about WEPs and a 24-hour recall. The first part concerns demographic and socio-economic 

information of the respondents. This information includes age, marital status, ethnical group, 

activities, number of household members, possession of a field or garden, income, possession 

of livestock and other commodities. The second part starts with the number and species of 

WEPs known to the respondents. After that, questions are asked per WEP categories, 

vegetables, fruits, tubers and spices. These questions tend to identify the perception, use, 

consumption patterns, popularity, quality, market value and constraints of WEPs. The third 

part consists of an interactive 24-hour recall. Before carrying out the 24-hour recall, questions 

were asked about parameters influencing nutrient requirements and eating behavior. These 

include the physical activity level and the specificities of the recall day (e.g. illness, a party or 

market). Each respondent was visited a second time at a non-consecutive day. At the first 

interview, the whole questionnaire was carried out. At the second interview, only the 24-hour 
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recall was repeated and a ranking exercise concerning WEPs and cultivated plants was done. 

This ranking exercise is explained in 4.4. Two 24-hour recalls allow the calculation of the 

usual intake which is explained in 4.5.4. To express gratitude, each woman received a pocket 

of iodized salt at the end of the second interview. 

4.3 Socio-economic status 

During the first interview a number of socio-economic and demographic data were collected, 

such as age, marital status, level of education, number of household members, estimated 

annual revenue, possession of a garden or small livestock and income generating activities. To 

estimate the ratio of the dependents (people younger than 15 years or older than 64 years) to 

the working-age population (between 15 and 64 years) a dependency ratio was calculated. It is 

used to show the pressure on the working population. The data were shown as proportion of 

dependents per working-age population (The World Bank, 2012a). The “total household 

wealth score” was used to estimate the household’s economic status. In this paper this score 

comprises the categories “livestock”, “assets” and “housing” (Zeng et al., 2011). Each 

category is composed of different components. The category “assets” for instance comprises 

objects of value owned by a household (e.g. radio, bicycle, motorcycle). Annex 3 shows the 

method of calculating this score and also presents the different weights assigned to the 

components of the different categories.  

4.4 Perceptions towards WEPs 

When investigating the contribution of WEPs to diets, it is important to know what the study 

population thinks about WEPs and what kind of attitude is predominating. These aspects are 

integrated in the term “WEP perception”. The WEP perception of the participants can become 

very important when interpreting the study results. As already mentioned, the second part of 

the questionnaire covers perception, use, consumption patterns, popularity, quality, market 

value and constraints of WEPs. The WEP perception was assessed by asking if the 

respondents consider WEPs as important, nutritious, healthy, tasty, as food for the poor, as 

part of their cultural identity and as better as or worse than cultivated plants. As the 

consumption of wild and cultivated plants is often conditioned by external circumstances such 

as price and accessibility, the preference of wild or cultivated plants cannot be assessed by the 

consumption frequency. Therefore a ranking exercise was done. The respondents were asked 

which plant they would pick if a certain WEP and a certain cultivated plant would be 

available to them. Before choosing plants for this exercise the research team discussed which 
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plants, WEPs in particular, might be familiar to the vast majority of the respondents. For the 

category fruits, six combinations of one wild fruit and one cultivated fruit were presented in 

pairs to the respondents (two cultivated fruits and three wild fruits). For the category 

vegetables 12 combinations were used (three cultivated and four wild vegetables) and for 

tubers six combinations (two cultivated and three wild tubers). No exercise was done for 

spices, because the majority of the women did not know any wild spices. 

4.5 Food intake data 

Food intake was assessed by two 24-h recalls carried out on non-consecutive days 

(Jonnalagadda et al. 2000). The 24-hour recall aims at calculating the nutrient intake per 

person per day. Before the recalled amounts of foods could be analyzed, a food composition 

table (FCT) needed to be created to assess the nutrient values of all foods consumed. FCTs are 

resources that provide energy and nutrient information on foods. The construction of the FCT 

used for this paper is explained in 4.5.3. 

4.5.1 Estimation of portion sizes 

The 24-hour recall method requires an estimation of portion sizes. Therefore a price-weight 

conversion list (Annex 1) was used as well as a variety of different spoons, plastic cylinders 

and a selection of local utensils to help the respondents estimating the quantities of consumed 

foods or ingredients. In addition, two kitchen scales were used. The price-weight conversion 

list demonstrates the amount of food that can be bought for a certain amount of money and the 

average weight of a typical portion of certain foods. To set up the price-weight conversion 

list, the foods consumed by the respondents were bought at the local markets and then 

weighted five times in their typical portions. The prices for the typical portions were noted 

together with the corresponding weight. Figure 4.1 shows examples on how some food 

amounts were typically measured. Beans (Vigna unguiculata) and maize (Zea mays) for 

instance, were measured in “tongodos”, a type of bowl that always has the same size.  

The weights of the price-weight conversion list always expressed the edible part of the food. 

Therefore fruits for example had to be peeled and cored before weighing. Mostly the weights 

reflected the weight of the raw food, because the nutrient values of most foods in the food 

composition tables (FCT) were those of the edible part of raw foods. For each village of 

research (Agadjaligbo and Zalimé) a price-conversion list was developed. Not all of the 

WEPs consumed by the participants were found on the local market. The WEPs that were 

sold on the market were often sold as leafy vegetables in bundles. If the respondent reported 
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consumption of a WEP that was not found on the market, she was asked to imagine the 

quantity in bundles. Later this quantity was created with the corresponding WEP and 

weighed.  

   
Figure 4.1: Examples for local determination of food quantities: From left to right: Beans (Vigna 

unguiculata) with measurement tool “tongodo”; palm oil (Elaeis guineensis) sold in bottles; 

spices (Capsicum annuum) sold in sacs. 

Source: Own research, 2012 

4.5.2 Average recipes 

First of all it is important to mention that individual recipes were recorded when it was 

possible. However, during the 24-hour recall the respondent might not well remember the 

composition of a mixed dish, because she might consume it outside home. When a dish was 

consumed outside home it was consumed on the local market in the vast majority of the cases. 

For these cases average recipes of the most common dishes that were sold on the market were 

constructed. Therefore a few women who sold prepared food at the market were kindly asked 

if it was possible to attend in their preparation process and to weigh all the ingredients. Each 

dish was prepared by several women to get an average recipe. When a woman prepared a 

dish, first all raw ingredients were listed and weighted. Here attention was paid to the 

disposable parts of foods. Only the edible parts were weighed. The weights of the edible 

portions were summed up. Then the pot with its lid was weighed. The different steps of the 

cooking process and the used household utensils were noted and in the end the prepared dish 

was weighed in the pot with the lid. Then the weight of the pot and its lid was subtracted. The 

weight of each raw ingredient was calculated as percentage of the cooked weight, so that the 

weight of each raw ingredient per 100 gram prepared dish could be calculated. As each dish 

was prepared several times, an average of the percentage weights of the raw ingredients could 

be used to calculate the average recipe of a certain dish. This procedure was repeated for the 

most common dishes which were the following: three different dishes composed of beans 

(Vigna unguiculata), “gari” (cassava flour) (Manihot esculenta), fried soy bean curd (Glycine 

max), fried cake balls with bean or maize flour, rice (Oryza sativa) with tomato sauce 
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(Lycopersicon esculenta), “acassa” (spherical bulk of maize flour and water) and “boullie de 

mais” (maize flour and water, liquid). 

4.5.3 Creation of a FCT for the use in rural areas of southern Benin 

As there is no national FCT for Benin, an own FCT was composed with data from different 

sources. The main source was the West African FCT from 2012 (Stadlmayr et al., 2012). 

Nutrient data from foods that were not found in this table were completed by the following 

tables: The Mali FCT (Barikmo and Outtara, 2004), the FAO FCT from 1968 (Leung, 1968) 

and the USDA (United States Department of Agriculture) table (USDA Agricultural research 

service). Many WEPs were not included in any of these FCTs. In this case literature research 

was done to find out the nutrient values of those plants. Information from the following 

studies were used for nutrient values of WEPs: Nnamani et al. (2009), Nordheide et al.(1996), 

Glew et al. (2010), Ulmar et al. (2007), Oboh (2006), Oladejo (2009) and Bello et al. (2008). 

Values for nutrients that were not available in literature were replaced with data on similar 

foods in the FCT. The nutrient values in the table are expressed per 100 gram of food. Most of 

the nutrient values are those for raw foods. When the weight of raw foods was known, but 

they were consumed in a processed way, the USDA table of nutrient retention factors (USDA 

Agricultural research service, 2007) was used to correct for heat- and water-labile vitamin 

losses due to processing of raw foods. For some foods, only the weight of the cooked foods 

was known (e.g. for the staples maize, yam, cassava, taro), because they were sold in a 

processed way on the market. For those foods nutrient values for their processed form were 

added. These values were already present in the FCTs.  

The FCT shows the amount of energy, macronutrients, certain micronutrients, water and fiber. 

The amount of energy is expressed in kcal and kJ. The values for carbohydrates do not 

include the fiber fraction. The micronutrients in this table include the vitamins vitamins A 

(µg), E (mg), D (µg), B1 or thiamin (mg), B2 or riboflavin (mg), B3 or niacin, B6 (mg), B9 or 

folate (µg) and B12 (µg) and the minerals calcium (mg), iron (mg), magnesium (mg), 

phosphate (mg), potassium (mg), sodium (mg), zinc (mg) and cupper (mg). The nutritional 

values represent the actual values of the raw or processed foods, even though some nutrients 

are not completely absorbed and utilized for normal body function. These nutrients include 

zinc, iron, calcium, niacin and folate.  

4.5.4 The food intake program 

The food intake was assessed by using the data of two 24-h recalls carried out on non-

consecutive days. The portion sizes were estimated by using a price-weight conversion list 
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covering all foods and ingredients reported during the 24h recalls as well as direct 

measurements with a digital dietary scale with a precision of 1 g. The construction of the 

price-weight conversion list is explained in 4.5.1. The foods were entered in the Lucille 

analysis software (Ghent University, Gent, Belgium, www.foodintake.ugent.be ) per person 

and per recall day. Each food item was either assigned to the group wild foods or non-wild 

foods. The software converted the food intakes into nutrient intakes. Subsequently the total 

nutrient intakes per person and per recall could be calculated. Therefore the nutrient content 

of each food item consumed at each recall day by each woman was summed up. The two total 

intakes per day were used to calculate the usual intake. The second recall was missing for 10 

women. In this case the total intakes of one day were used. The usual nutrient intake 

distributions were generated by means of the Multiple Source Method (MSM) (EFCOVAL 

2010; Haubrock et al., 2011). This method eliminates the intrapersonal variation of the 

nutrient intake. The distributions generated were adjusted for ‘interviewer’. The usual intakes 

were calculated for the total intake and then again only for the WEP intake. Like this, the 

energy and nutrient contributions of WEPs to the total intake could be assessed by means of 

statistical analysis. The usual intakes were used to evaluate the nutrient intakes of the women. 

4.5.5 Evaluation of nutrient intakes 

For evaluating the usual nutrient intakes the recommended nutrient intake (RNI) was used as 

a cut-off value. The RNI is the daily intake composed of the estimated average requirement 

(EAR) plus two standard deviations. The EAR represents the average daily nutrient intake 

level meeting the needs of 50% of the apparently healthy individuals. The RNIs meet the 

nutrient requirements of almost all “healthy” individuals (97.5%). They are adjusted for age 

group and sex. The RNIs exceed the actual requirements of most individuals. Therefore it 

does not necessarily mean that nutrient intakes below the RNI values do not meet the 

individual requirements (FAO/WHO, 2004). The percentage of women with a usual dietary 

intake of nutrients below the cut-off value was calculated. This method is only valid if more 

than one 24-hour recall was carried out (Gibson and Ferguson, 1999).  

4.6 Species identification 

At first, WEPs were identified in the field using the book “Flore du Bénin”, a catalog of 

plants, of their environment and the communities where they are located (Souza, 2009). When 

WEPs could not be identified in the field, herbariums and pictures of those plants were taken 

to the National herbarium of the University d'Abomey-Calavi. However, some WEPs that 

were cited by the participants were not available at the time of research due to seasonality. A 

http://www.foodintake.ugent.be/
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few other plants were rather growing in the ‘Noyeau Central’ which was not accessible due to 

legal restrictions. All species names were verified on the IPNI (International Plant Names 

Index) website (www.ipni.org). A list of the WEPs cited by the participants is presented in 

Annex 4. 

4.7 Program for statistical analysis 

Each answer from the questionnaire, except of the data from the 24-h recall, was converted 

into a code. This information was collected in a book of codes. These codes were entered in 

Excel and the usual nutrient intakes for total intake and WEP intake were added to this excel 

sheet, which was then uploaded in SPSS version 21. For continuous variables, such as age and 

energy intake, mean and standard deviations were computed. For categorical data such as 

religion proportions were obtained. Statistical significance was set at p = 0.05. To assess if 

there are significant relations between socio-economic variables and variables concerning 

WEP perception, ANOVA analyses were applied. To find out relations between socio-

economic variables and the number of WEPs known by the respondents or the nutrient intakes 

of the respondents, linear regression analyses were used.  
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 5. Results 
 

This chapter aims at showing the contribution of WEPs to the diets of the respondents. The 

main objective is to present the contribution of energy, macronutrient and micronutrient 

intakes from WEPs to total nutrient intake. Furthermore, the role of WEPs for the study 

population is illustrated. Chapter 5.1 presents socio-economic characteristics of the sample. 

Chapter 5.2 discusses the knowledge about WEPs among the participants as well as their 

perception towards WEPs. Some links are drawn between WEP perception and socio-

economic variables. Attention is also given to WEP availability, prices and quality. Chapter 

5.3 shows the results of the 24-hour recall with regard to the total usual energy and nutrient 

intakes. These intakes are compared to the recommended nutrient intakes (RNIs). Typical and 

influential foods are presented, so that an idea about the typical diet in the Lama forest and the 

resulting nutrient intake values is created. Finally, chapter 5.4 deals with the contribution of 

WEPs to the diets of the respondents. It presents the results of the 24-hour recall with regard 

to the usual energy and nutrient intakes coming only from WEPs. The proportions of energy 

and nutrient intakes from WEPs with regard to total intakes are presented, as well as the most 

consumed WEPs. Chapter 5.3 and 5.4 exclude the information of the pregnant and lactating 

women. Thus, the information of 115 participants instead of the 120 participants was used for 

these two chapters. As these chapters treat nutrient intakes, the inclusion of pregnant and 

lactating women would have distorted the results, as explained in 4.1.3. In addition, links are 

drawn between energy and nutrient intakes and socio-economic variables. The research was 

carried out in two villages within the area of the Lama forest. As those villages have very 

similar characteristics (e.g. size, location, population), this study did not focus on the 

comparison of the villages with regard to different variables. In addition, according to 

statistical analysis no relation could be found between the village variable and other variables, 

such as socio-economic data or nutrient intakes.  

5.1 Socio-demographic profile of households 

Some socio-demographic characteristics of the sample are summarized in Table 5.1. The 120 

women were on average 39 years old. Most of the women were married (92%) and all of the 

respondents belong to the ethnic group Hollie. Five women in the sample were either pregnant 

or lactating, so they were not taken into account for the nutrient intake analysis. The vast 

majority of the women were illerate (93%). The water supply type was the same for all of the 
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respondents in the two villages of research, namely water from few evenly spread water 

pumps. 

5.1.1 Activities 

The main activities of the participants are agriculture, commerce (e.g. of agricultural products 

like palm oil) and cattle breeding. For 84% of the households, agriculture is the first activity. 

Commerce represents the second activity for 56% of the households. Cattle breeding and 

WEP collection is done by the majority of the households (96% and 90% respectively). The 

animal species which are the most frequent ones in the households are chicken (89%) and 

goats (83%). As already mentioned in 2.5, all of the households own a piece of land where 

they can grow food. More than half of the households (69%) have a garden as well, which is 

also used for food production. The most cultivated plants in the fields are maize (Zea mays) 

(98%), okra (Abelmoschus esculentus) (70%), beans (Vigna unguiculata, Cajanus indicus) 

(46.7%), soy beans (Glycine max) (41%) and chili peppers (Capsicum annuum) (38%). In the 

gardens people mainly grow bananas (Musa spp.) (56%), palm trees (Elaeis guineensis) 

(36%), mangoes (Mangifera indica) (21%) and oranges (Citrus sinensis) (20%). 

5.1.2 Income and total household wealth score 

The mean annual revenue accounts for 136,916 CFA (Communauté Financière d'Afrique) 

franc. This refers to 208.79 Euro (EUR). The mean annual revenue ranges from 26,000 franc 

(39.46 Euro) up to 530,000 franc (804.35 Euro). For 70% of the households, agriculture 

represents the highest source of income. Cattle breeding represents the major second source of 

income. The mean total household wealth score accounts for 112.9 and ranges from 3.5 till 

436.5. The mean dependency ratio amounts to 148.1 and comprises a range between 0 and 

500. The construction of the total household wealth score and the dependency ratio were 

explained in 4.3. 

5.1.3 Food Insecurity 

Almost all of the respondents (98%) reported themselves or at least one person in the 

household to lack food at a certain period of the year. For 87% of the respondents this period 

is the time of the long dry season (December – March). Bad harvests were indicated as the 

main reason for food shortages by 93% of the participants. With regard to the question if 

projects have been implemented in the Lama forest concerning nutrition information or 

preparation of certain food products, 22.5% of the respondents approved this. 
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Table 5.1: Socio-demographic characteristics of the sample 

Characteristics Sample n (%) 

Total number of subjects 120 (100) 

     Number of subjects in Agabogmey 60 (50) 

     Number of subjects in Zalimé  60 (50) 

Mean age* 38.9 ± 12.3 

Pregnant 1 (0.8) 

Lactating      4 (3.3) 

Education  

     Not educated 112 (93.3) 

     Primary school  5 (4.2) 

     Secondary school 2 (1.7) 

     Higher education 

Mariatal status 

     Single 

     Married (1st wife) 

     Married (2nd or 3rd wife) 

     Widow 

Religion 

     Christian 

     Muslim 

     Animist 

     Traditional 

First activity 

     Agriculture 

     Animal breeding 

     Other 

Second activity 

     No second activity 

     Agriculture 

     Animal breeding 

     Sale 

Household members* 

Women owning a garden 

Agricultural activities 

     Animal breeding 

     Fishing 

     Hunting 

     Collection of WEPs 

Women owning source of electricity 

Mean annual revenue (in CFA)* 

Mean total household wealth score* 

Mean dependency ratio* 

Lack of food in certain period of the year 

1 (0.8) 

 

4 (3.3) 

89 (74.2) 

21 (17.5) 

5 (4.2) 

 

77 (64.7) 

16 (13.4) 

19 (16) 

2 (1.7) 

 

101 (84.2) 

12 (10) 

7 (5.8) 

 

22 (18.5) 

13 (10.9) 

13 (10.9) 

67 (56.3) 

7.8 ± 4.1 

83 (69.2) 

 

115 (95.8) 

64 (53.3) 

13 (10.8) 

108 (90.0) 

34 (28.3) 

136 916 ± 90336 

112.93 ± 98.0 

148.1 ± 99.49 

115 (97.5) 

*Mean with standard deviation 
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5.2 WEPs – knowledge, perception and availability 

As already mentioned in 2.5, the Lama forest has been strongly managed and protected which 

implies amongst others the interdiction the for local population to penetrate into the core of 

the ‘Noyeau Central’. This again explains the limited accessibility to WEPs. However, many 

WEPs also grow in the fringe area of the forest and near the residential zones.  

 

5.2.1 WEP knowledge and preferences 

When the respondents were asked for the WEPs they know, each respondent cited on average 

13 WEPs. In total, the participants knew 62 WEPs. A list of these plants is presented in 

Annex 4. From these 62 WEPs 51 could be identified. The 62 WEPs comprise 24 vegetables, 

30 fruits, 4 tubers and 5 spices. The 52 identified plants are species of 32 botanical families. 

Most of the wild vegetables are available during the rainy seasons while wild fruits are rather 

available during the dry seasons. Most of the wild tubers are available throughout the year. 

The vast majority of the women did not know any wild spices. This explains the low numbers 

of respondents in the subsequent tables concerning information about wild spices. Most of the 

wild tubers that were mentioned were “Oho” and “Oguoitchou”, two different species of the 

genus Dioscorea sp. Unfortunately the different species could not be identified.  

One approach to assess the perception towards WEPs consisted in the evaluation of popularity 

of WEPs in comparison with cultivated edible plants. Therefore, a ranking exercise was done. 

Within the categories of vegetables, fruits and tubers the respondent had to choose either a 

wild or a cultivated plant. The ranking exercise included four wild vegetables (Struchium 

sparganophorum, Amaranthus spinosus, Ipomoea aquatica, Solanum sp.) and three cultivated 

vegetables (Solanum macrocarpon, Manihot esculenta, Vernonia amygdalina), three wild 

fruits (Lecaniodicus cupanioides, Dialium guineense, Pancovia bijuga) and two cultivated 

fruits (Citrus sinensis, Mangifera spp.) and three wild tubers (two species of the genus 

Dioscorea sp. and Colocasia esculenta) and two cultivated tubers (Manihot esculenta, 

Dioscorea spp.). No exercise was done for spices, because the majority of the women did not 

know any wild spices. Background information and procedure of this ranking exercise is 

explained in 4.4. The results show that the cultivated vegetables have a higher popularity than 

the wild vegetables (Figure 5.1). The results for fruits show an even higher preference for 

cultivated species (Figure 5.2). The comparison exercise for tubers shows similar results. 

Finally, the respondents were asked which five WEPs they would prefer to be cultivated and 

why. The most cited plant by far is the fruit Dialium guineense. Concerning wild vegetables 
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Struchium sparganophorum and Ipomoea aquatica were most popular for cultivation. With 

respect to wild fruits Dialium guineense, Pancovia bijuga and Diospyros mespiliformis are 

leading. Among the tubers two species of the genus Dioscorea sp. were cited, but not as often 

as fruits and vegetables. Wild spices were almost not cited at all in this case. In Figure 5.3 

pictures of some popular WEPs are shown. The main reasons for choosing the corresponding 

WEP for cultivation included “sweetness”, “taste”, “nutritive value”, “commerce” and 

“medicinal value” (Figure 5.4).  

The number of WEPs known by the participants is significantly related to age (p = 0.048), 

income (p = 0.003) and total household wealth score (p = 0.033). All these relations are 

positive relations, meaning the older the respondent the more WEPs are known, the higher 

income and total household wealth score, the more WEPs are known. For the relations 

between socio-economic variables and the number of WEPs known, regression analyses were 

applied. 
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Figure 5.1: Number of citations showing the preference for either cultivated or wild vegetables 

(ranking exercise) 
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Figure 5.2: Number of citations showing the preference for either cultivated or wild fruit 

(ranking exercise) 

 

Figure 5.3: Popular WEPs chosen for cultivation: upper row from left to right: Dialium 

guineense (left and second from left); Struchium sparganophorum; Diospyros mespiliformis; 

bottom row from left to right: Ipomoea aquatiaca; Amaranthis spinosus; Celosia argentea 

Source: Own research, 2012 
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Figure 5.4: Main reasons for choosing WEPs for cultivation 

 

5.2.2 WEP perception and consumption 

An overview concerning WEP perception and consumption patterns is presented in Table 5.2. 

In general wild vegetables, fruits and tubers are appreciated. Wild vegetables are the most 

consumed WEPs. They are regularly consumed by 67% of the respondents. Concerning the 

importance in difficult periods, 82% indicated that wild vegetables play an important role to 

compensate shortages. For more than half of the respondents this is the case for wild fruits 

and wild tubers. Between 89% and 94% of the respondents indicated that the men in their 

households consume wild vegetables, fruits and tubers. Between 92% and 100% of the 

respondents have children that like wild vegetables, fruits and tubers.  

The questionnaire went further into detail concerning the perception towards WEPs. Table 

5.3 presents attitudes towards different aspects of WEP perception by using five categories of 

agreement. From the respondents, 88% (strongly) agree that wild vegetables are important to 

them. With the statement that wild vegetables are nutritious 86% (strongly) agree. It is 

remarkable that 42% of the respondents (strongly) disagree that wild tubers are nutritious. 

There is (strong) agreement by 90% that they like the taste of wild vegetables. For wild fruits, 

82% (strongly) agree. More women (strongly) disagree that the consumption of wild 

vegetables, wild fruits and wild tubers are part of their cultural identity than they (strongly) 

agree. Almost as many women who strongly agree that WEPs are food for the poor (34%) 

strongly disagree with this (33%). From the WEP categories vegetables, fruits, tubers and 

spices, the perception is most positive towards wild vegetables, followed by wild fruits.  
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Table 5.2: WEP perception and consumption  

     n (%) 

Subjects consuming WEPs regularly  

     Vegetables 

     Fruits 

     Tubers 

     Spices 

80 (66.7) 

46 (38.3) 

36 (30) 

2 (1.7) 

 

Subjects considering WEPs as important 

during difficult periods 

 

     Vegetables 

     Fruits 

     Tubers 

     Spices 

98 (81.7) 

80 (66.7) 

83 (69.2) 

3 (2.5) 

 

Subjects whose men in households consume WEPs 

 

     Vegetables 

     Fruits 

     Tubers 

     Spices 

119 (92.2) 

113 (94.2) 

107 (89.2) 

10 (8.3) 

 

Subjects whose children like consuming WEPs 

 

     Vegetables 

     Fruits 

     Tubers 

     Spices 

120 (100) 

119 (99.2) 

110 (91.7) 

 6 (5.0) 
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Table 5.3: WEP perceptions with degrees of agreement 

WEP perception 

Degrees of agreement n (%) 

strong 

agreement 
agreement neutral disagreement 

strong 

disagreement 

WEPs are important 

for me 

Vegetables 

Fruits 

Tubers 

Spices 

84 (70) 

57 (47.5) 

55 (47.8) 

4 (33.3) 

22 (18.3) 

23 (19.2) 

22 (19.1) 

4 (33.3) 

1 (0.8) 

5 (4.2) 

2 (1.7) 

1 (8.3) 

10 (8.3) 

23 (19.2) 

18 (15.7) 

0 (0.0) 

2 (1.7) 

11 (9.2) 

17 (14.8) 

3 (25) 

WEPs are nutritious 

Vegetables 

Fruits 

Tubers 

Spices 

82 (68.3) 

57 (47.5) 

40 (34.8) 

4 (36.4) 

21 (17.5) 

25 (20.8) 

15 (13) 

2 (18.2) 

5 (4.2) 

9 (7.5) 

12 (10.4) 

3 (27.3) 

9 (7.5) 

17 (14.2) 

12 (10.4) 

1 (9.1) 

3 (2.5) 

12 (10) 

36 (31.3) 

1 (9.1) 

I like the taste of 

WEPs 

Vegetables 

Fruits 

Tubers 

Spices 

85 (70.8) 

64 (53.3) 

61 (53) 

3 (27.3) 

23 (19.2) 

34 (28.3) 

23 (20) 

3 (27.3) 

5 (4.2) 

1 (0.8) 

4 (3.5) 

1 (9.1) 

6 (5) 

12 (10) 

13 (11.3) 

4 (36.4) 

1 (0.8) 

9 (7.5) 

14 (12.2) 

0 (0.0) 

WEPs are healthy 

Vegetables 

Fruits 

Tubers 

Spices 

83 (69.2) 

67 (55.8) 

60 (52.2) 

6 (50) 

21 (17.5) 

20 (16.7) 

13 (11.3) 

2 (16.7) 

3 (2.5) 

3 (2.5) 

4 (3.5) 

1 (8.3) 

11 (9.2) 

21 (17.5) 

17 (14.8) 

2 (16.7) 

2 (1.7) 

9 (7.5) 

21 (18.3) 

1 (8.3) 

I feel good when 

consuming WEPs 

Vegetables 

Fruits 

Tubers 

Spices 

80 (66.7) 

66 (55) 

58 (50.4) 

4 (40) 

23 (19.2) 

24 (20) 

16 (13.9) 

2 (20) 

2 (1.7) 

1 (0.8) 

5 (4.3) 

1 (10) 

7 (5.8) 

15 (12.5) 

16 (13.9) 

2 (20) 

8 (6.7) 

14 (11.7) 

20 (17.4) 

1 (10) 

WEP consumption 

is part of my 

cultural identity 

Vegetables 

Fruits 

Tubers 

Spices 

33 (27.5) 

33 (27.5) 

29 (25.2) 

4 (36.4) 

8 (6.7) 

7 (5.8) 

9 (7.8) 

0 (0.0) 

3 (2.5) 

3 (2.5) 

5 (4.3) 

0 (0.0) 

6 (5) 

6 (5) 

5 (4.3) 

2 (18.2) 

70 (58.3) 

71 (59.2) 

67 (58.3) 

5 (45.5) 

Those who can 

afford cultivated 

plants also consume 

WEPs 

Vegetables 

Fruits 

Tubers 

Spices 

66 (55) 

56 (46.7) 

47 (40.9) 

4 (36.4) 

27 (22.5) 

30 (25) 

22 (19.1) 

1 (9.1) 

4 (3.3) 

6 (5) 

6 (5.2) 

1 (9.1) 

14 (11.7) 

12 (10) 

14 (12.2) 

3 (27.3) 

9 (7.5) 

16 (13.3) 

26 (22.6) 

2 (18.2) 

I associate WEPs 

with a healthy diet 
 46 (38.3) 35 (29.2) 4 (3.3) 15 (12.5) 19 (15.8) 

WEPs are foods for 

the poor 
 41 (34.2) 22 (18.3) 3 (2.5) 15 (12.5) 39 (32.5) 

Both, rich and poor 

consume WEPs 
 65 (54.2) 21 (17.5) 3 (2.5) 16 (13.3) 14 (11.7) 

WEPs are good for 

diversifying and 

improving the diet 

 48 (40) 33 (27.5) 5 (4.2) 14 (11.7) 19 (15.8) 
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5.2.3 WEP availability and price 

Only 10% of the women reported that WEPs are always available or accessible to them. As 

already mentioned above, the interdiction to enter the core of the ‘Noyeau Central’ is limiting 

WEP access. This limitation was cited as one of the main reasons for unavailability along 

with seasonality. Concerning the question if WEP availability has changed over the last years, 

74% of respondents reported decreasing availability of wild vegetables, 87% a decreasing 

availability of wild fruits and 82% a decreasing availability of wild tubers (Table 5.4). With 

regard to prices, 52% of the women indicated that WEPs are affordable, 19% considered the 

price as high and 29% as low. However, many respondents reported seasonal changes of WEP 

prices. They become more expensive during the rainy season and cheaper during the dry 

season.  

 

Table 5.4: WEP availability change 

   n (%) 

Availability change 

       Vegetables 

              Increase 

              No change 

              Decrease 

       Fruits 

              Increase 

              No change 

              Decrease 

       Tubers 

              Increase 

              No change 

              Decrease 

       Spices 

              Increase 

              No change 

              Decrease 

 

 

1 (0.8) 

30 (25.2) 

88 (73.9) 

 

6 (5.0) 

10 (8.4) 

103 (86.6) 

 

1 (0.8) 

17 (14.3) 

97 (81.5) 

 

1 (0.8) 

5 (4.2) 

5 (4.2) 

 

 

5.2.4 WEP quality 

Concerning the quality of WEPs, there are more women considering fruits and vegetables of 

very good or good than of insufficient or bad quality. For wild tubers and spices this remains 

undecided. Especially the quality of wild vegetables is appreciated as 94% of the respondents 

consider their quality as very good, good or acceptable. The exact results are presented in 

Table 5.6. The main quality criteria for WEPs include aspects of taste, size and color (Table 

5.7). 
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Table 5.5: WEP quality 

Quality classification Very good     Good  Acceptable Insufficient      Bad 

      n (%)      n (%)      n (%)      n (%)      n (%) 

Vegetables 29 (24.2) 53 (44.2)  31 (25.8) 6 (5) 0 (0.0) 

Fruits 12 (10) 35 (29.2) 53 (44.2) 13 (10.8) 6 (5.2) 

Tubers  9 (7.8) 41 (35.3) 22 (19) 36 (31) 6 (5.2) 

Spices 0 (0.0) 4 (36.4) 4 (36.4) 2 (18.2) 1 (9.1) 

 

Table 5.6: Quality criteria of WEPs 

Main quality criteria       n (%) 

Vegetables 

      Taste 

      Size 

     Color 

Fruits 

      Taste 

      Size 

     Color 

Tubers 

     Taste 

     Size 

Spice 

     Taste 

     Size  

 

43 (35.8) 

32 (26.7) 

29 (24.2) 

 

64 (35.3) 

32 (26.7) 

11 (9.2) 

 

49 (40.8) 

57 (47.4) 

 

2 (1.7) 

2 (1.7) 

 

 

5.2.5 Constraints in WEP use 

More than half of the respondents indicated to experience problems in the categories of 

preparation or transformation (48%), storage (60%) and commercialization (73%) of WEPs. 

About half of the women (53%) would like to have more information about WEP use, 

especially about conservation (33%). These constraint categories are presented in Table 5.7 

together with their major constraint. The major constraint with respect to storage for instance 

is the high perishability. 

 

Table 5.7: Different kind of constraints concerning WEP use 

Categories       n (%) Major constraints       n (%) 

Preparation or transformation 58 (48.3) Long cooking time 45 (37.8) 

Storage 72 (60.0) Highly perishable 67 (55.8) 

Commercialization  87 (73.1) Selling difficulties 83 (69.2) 

Others 23 (19.2) Interdiction to enter forest 14 (11.7) 
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5.3 Nutrient intake based on the 24-h recall 

5.3.1 Typical diet in the Lama forest 

All meals include a staple (mostly maize (Zea mays)) and a sauce containing palm oil (Elaeis 

guineensis), tomato paste (Lycopersicon esculentum) onions (Allium cepa), garlic (Allium 

sativum), chili peppers (Capsicum annuum), bouillon cube, salt and water. Additional 

ingredients that were often added to the sauce included smoked fish, self-made soy bean curd 

(Glycine max) and green leafy vegetables or okra (Abelmoschus esculentus). Examples for 

green leafy vegetables include Vernonia leaves (Vernonia amygdalina), Jute leaves 

(Corchorus olitorius) and African Eggplant leaves (Solanum macrocarpon). Maize was the 

most frequently consumed staple food. It is found in 100% of the 24-hour recalls. A common 

dish that was sold on the market was bean stew (Vigna unguiculata). Maize is mainly 

consumed in form of “acassa”, a spherical bulk which is composed of cooked maize flour and 

water. Other staples found in the 24-h recalls are yam (Dioscorea spp.), cassava (Manihot 

esculenta), taro (Colocasia esculenta) and rice (Oryza sativa). In 96% of the recalls, palm oil 

is consumed. The recalls without palm oil often contain groundnut oil instead.  

Smoked fish is consumed in 50% of the recalls. However, the quantities of smoked fish are 

quite small. The weight of a medium size fish sold on the market accounted for 81.5g on 

average. This amount could be shared by 8 people, for example. Nuts are mainly used in form 

of cookies, named “kouli-kouli”. They are almost exclusively composed of roasted peanuts 

(Arachis hypogea). Fruits, like bananas (Musa spp.), oranges (Citrus sinensis), pineapples 

(Ananas comosus) and papayas (Carica papaya) are less often consumed and meat 

consumption (e.g. chicken) is rare. Milk or milk products and eggs were not found in any 

recall. A typical snack is cassava flour (grits) (Manihot esculenta) mixed with water and 

sugar. The most frequent consumed food items are salt, bouillon cubes, black pepper (Piper 

nigrum), sugar, tomato paste, onions, garlic, chili peppers, palm oil and maize. Water is 

regularly consumed throughout the day as the predominant beverage. Figure 5.5 shows 

pictures of some frequently consumed food products. 
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Figure 5.5: Food products in the Lama forest: Upper row, from left to right: fried soy bean curd 

(Glycine max); smoked fish; beans (Cajanus indicus). Lower row, from left to right: “acassa” 

wrapped in leaves (Zea mays); cassava flour (Manihot esculenta); cooked yam (Dioscorea spp.) 

Source: Own research, 2012 

 

5.3.2 Macronutrient intake 

The mean usual daily energy intake of the sample accounts for 4560.87 kcal. This energy 

intake is composed of 11.2% protein, 26.9% fat and 61.9% carbohydrates (Figure 5.6). The 

macronutrient proportions to energy correspond to the dietary reference intake by FAO. 

According to FAO, the protein proportion is supposed to be 8-12% of total energy. In the 

sample this proportion accounts for 11.2%. The consumption of beans, soy bean curd, fish, 

but also the very high intakes of maize flour are the main constituents of the protein intake. 

The fat intake should be 15-35% of total energy. With 26.9% of fat, the sample is located in 

the middle of this range. The consumption of palm oil is mainly responsible for this. Also the 

carbohydrate proportion of 61.9% corresponds to the FAO reference values of 55-75% of 

total energy (FAO/WHO, 1996). Maize flour accounts by far for the highest share of the 

carbohydrate intake. Other important carbohydrate sources are cassava flour, sugar and beans. 

Table 5.8 presents the mean usual daily values for energy and macronutrient intakes.  
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Energy

Protein (11.2%)

Fat (26.9%)

Carbohydrates 
(61.9%)

 
Figure 5.6: Macronutrient contributions to energy 

 

 

Table 5.8: Mean usual daily intake values for energy and macronutrients 

Nutrient Mean usual daily intake 

Energy (kcal)* 4560.87 ± 2320.02 

Energy from protein (%) 11.2 

Energy from fat (%) 26.9 

Energy from carbohydrate (%) 61.9 

Total protein (g)* 109.9 ± 29.5 

Total fat (g)* 117.5 ± 43.4 

Total carbohydrate (g)* 609.2 ± 174.5 

*Mean with standard deviation 

 

5.3.3 Micronutrient intake 

An overview of the mean usual daily nutrient intakes and the correspondence to the 

recommended nutrient intakes (RNIs) is presented in Table 5.9. RNI values exist for 13 out of 

the 18 micronutrients that were considered in this dietary assessment. With regard to the 

micronutrients with RNI values, 9 mean usual daily nutrient values are below the RNI values 

in this study. As already mentioned in 4.5.5, a nutrient value below the RNI does not 

necessarily imply a nutrient deficiency. With regard to vitamins, 36% of respondents are 

below the RNI for vitamin C, 40% for riboflavin (vitamin B2), 61% for niacin (vitamin B3), 

40% for folate and 86% for vitamin B12. Concerning minerals, 61% of the women have an 

intake below the RNI for calcium and 10% for iron. Then again, some micronutrient values 

exceed the RNIs. The vitamin A intake is considerably higher than the RNI. This can be 

explained by the high consumption of palm oil which contains 5720 µg vitamin A/100 g. In 

addition, the zinc intake greatly exceeds the RNI. This mainly results from the high bean 

consumption. The different kinds of beans that were consumed contain between 4.37 and 4.73 

mg of zinc/100 g cooked product.   
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Table 5.9: Mean usual daily micronutrient intakes of sample compared with RNI values 

Nutrient Mean usual daily intake* % women under RNI 

Vitamin A (μg RE) 4371.09 ± 1983.26 0.00 

Vitamin C (mg) 49.76 ± 10.17 35.97 

Vitamin D (μg) 111.93 ± 93.63 0.00 

Vitamin E (mg) 24.36 ± 8.01 No RNI available 

Thiamine (mg) 2.24 ± 0.66 1.75 

Riboflavin (mg) 1.32 ± 0.52 39.74 

Niacin (mg) 13.3 ± 3.72 60.53 

Vitamin B-6 (mg) 2.31 ± 0.66 6.14 

Folate (μg) 438.23 ± 162.94 40.35 

Vitamin B-12 (μg) 

Calcium (mg) 

Iron (mg) 

Zinc (mg) 

Magnesium (mg) 

Potassium (mg) 

Sodium (mg) 

Phosphate (mg) 

Cupper (mg) 

1.04 ± 0.69 

974.58 ± 265.08 

43.4 ± 11.72 

18.08 ± 5.21 

835.26 ± 237.00 

4536.17 ± 1504.06 

3202.06 ± 1231.63 

1740.38 ± 489.09 

6.85 ± 4.03 

85.97 

60.53 

9.58 

0.00 

0.00 

No RNI available 

No RNI available 

No RNI available 

No RNI available 

*Mean with standard deviation 

 

5.3.4 Socio-economic parameters related to nutrient intakes 

As explained in 4.7 statistical significance was set at p = 0.05. Concerning the socio-

economic variable age, there are no significant relations to nutrient intakes (p-values: 0.242- 

0.921). With regard to income, there is a significant relation to calcium (p = 0.019), iron (p = 

0.012), zinc (p = 0.034), riboflavin (p = 0.004) and folate (p = 0.000) intake. The total 

household wealth score is significantly related to fat (p = 0.034), iron (p = 0.014), zinc (p = 

0.018), thiamine (p = 0.009), riboflavin (p = 0.001), niacin (p = 0.026), vitamin B6 (p = 

0.011) and folate (p = 0.017) intake. All relationships that were found are positive 

relationships, meaning the higher the income or the total household wealth score, the higher 

are the nutrient values. Table 5.10 presents an overview of all p-values concerning socio-

economic variables and nutrient intakes. The numbers in bold and red show significant 

relations (p < 0.05). For all results regression analyses were used. 

 

 

 

 

 

 

 

 



46 

 

Table 5.10: Relations between socio-economic variables and mean usual daily nutrient intakes 

(expressed in p-values) 

Nutrient intake              Age (P)                 Income (P) Total household wealth score (P) 

Energy 0.822 0.556 0.611 

Protein 0.424 0.446 0.093 

Fat 0.822 0.059 0.034 

Carbohydrates 0.242 0.278 0.064 

Calcium 0.802 0.019 0.254 

Iron 0.463 0.012 0.014 

Zinc 0.713 0.034 0.018 

Vitamin A 0.921 0.074 0.259 

Vitamin C 0.372 0.136 0.307 

Vitamin D 0.829 0.204 0.574 

Vitamin E 

Thiamine 

Riboflavin 

Niacin 

Vitamin B6 

Folate 

Vitamin B12 

0.675 

0.442 

0.423 

0.665 

0.401 

0.884 

0.855 

0.144 

0.135 

0.004 

0.072 

0.132 

0.000 

0.644 

0.080 

0.009 

0.001 

0.026 

0.011 

0.017 

0.721 

 

 

5.4 Contribution of WEPs to nutrient intake 

In the 24-hour recalls eight different WEPs could be found. The parts consumed from these 

WEPs are the leaves (Struchium sparganophorum, Vitex doniana, Ipomoea aquatica, 

Alternanthera sessilis, Celosia argentea, Amaranthus spinosus), the seeds (Parkia biglobosa) 

and the fruit (Dialium guineense). The frequency of consumption is shown in Figure 5.7. In 

total, 36.7% of the recalls contain at least one WEP. Parkia biglobosa is by far the most 

consumed WEP. It is present in 17.9% of the recalls. The major parts used of this tree species 

are the seeds, also called néré. They are fermented into a condiment called “soumbala”. 

Struchium sparganophorum (Figure 5.8) could be found in 5% of the recalls. Like the other 

wild leafy vegetables it is mainly used for soups and sauces. However, the WEP quantities 

consumed are rather small with 21.7 g for the mean usual WEP portion.  
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Figure 5.7: Number of WEP citations in 24-hour recalls 

 

                           
  Figure 5.8: The WEP Struchium sparganophorum                        Figure 5.9: Soumbala 

                                on the market                                                              Source: Kabore et al., 2008 

                           Source: Own research, 2012                                                                    

 

                                                                                     

5.4.1 Nutrient profile of soumbala, a popular product of Parkia biglobosa 

Soumbala (Figure 5.9) is used for soups and sauces because of its strong aromatic taste. It can 

be an alternative for bouillon cubes. According to the FCT that was used for this paper 100g 

of soumbala cover 62% of the RNI for riboflavin and 52% of the RNI for niacin. With 30.6 g 

per 100g, soumbala has a high protein content. Concerning minerals, soumbala is 

considerably rich in iron (236.7% of RNI per 100 g of product) and calcium (41.6% of RNI 

per 100 g of soumbala). It is important to note that the average daily soumbala quantities 

consumed in the Lama forest are much smaller than 100 g (about 7 g). 
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5.4.2 Contribution of WEPs to macronutrient intake and dietary energy 

The mean usual daily energy intake from WEPs accounts for 16.21 kcal. With regard to the 

contribution to total usual daily energy intake of 4560.87 kcal, WEPs have very little 

significance. The contributions of macronutrients from WEPs are marginal as well. WEP 

proteins have a contribution of 1.56% to total protein intake. WEP fats have a contribution of 

0.66% to total fat intake and WEP carbohydrates a contribution of 0.21% to total 

carbohydrate intake. As six out of the eight WEPs consumed during the 24-hour recalls are 

green leafy vegetables which are low in macronutrients anyways, their little contribution to 

the total macronutrient intake is not surprising. These proportions can also be seen in Figure 

5.10 and Table 5.11. 

 

 
Figure 5.10: Proportions of macronutrient intakes from WEPs 

 

 

Table 5.11: Mean usual daily macronutrient intakes from WEPs and their contribution to total 

usual daily macronutrient intake 

Nutrient Mean usual daily intake 

from WEPs* 

% of total usual daily 

nutrient intake 

Energy  16.21 ± 11.54 0.00 

Total protein  1.71 ± 1.54 1.56 

Total fat  0.78 ± 0.69 0.66 

Total carbohydrate  1.30 ± 1.47 0.21 

*Mean with standard deviation 

 

5.4.3 Contribution of WEPs to micronutrient intake 

The contribution of WEPs to the total micronutrient intake is rather marginal and ranges from 

0% to 8%, depending on the nutrient. Cupper represents an exception. The cupper intake from 

WEPs accounts for 55% of the total usual daily cupper intake. This can mainly be explained 

by the consumption of the green leafy vegetables Vitex doniana (61.75 mg cupper/100 g 

cooked product) and Celosia argentea (34.95 mg cupper/100 g cooked product) and the 
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frequent consumption of soumbala (5.1 mg cupper/100 g). Vitamin C from WEPs has a share 

of 8%. This is interesting seeing that 36% of the women have vitamin C intakes below the 

RNI. The iron intake from WEPs accounts for 6% of the total iron intake. Also with regard to 

the iron intake, there is a share of women below the RNI (10%). As 61% of the respondents 

have a calcium intake below the RNI, the WEP contribution of 5% to the total calcium intake 

can be interesting as well. For thiamine and riboflavin WEPs have a share of around 5%. 

Thus, the riboflavin intake from WEPs can also play a role as 40% of the respondents have 

riboflavin values below the RNI. The WEP proportions of all nutrients are listed in Table 

5.12.  

To further evaluate the nutritional contribution of WEPs to the respondents’ diets, the sample 

was split in WEP consumers (having eaten WEPs in at least one 24-hour recall) and non WEP 

consumers. The different nutrient intakes of WEP consumers and non WEP consumers are 

presented in Table 5.13. The group of WEP consumers included 70 women, the group of non 

WEP consumers 45 women. All in all, nutrient intakes did not differ a lot between those two 

groups. A slightly bigger difference was noticed for carbohydrates, vitamin A, fiber and zinc. 

WEP consumers had higher intakes in vitamin A, but lower intakes in carbohydrates, fiber 

and zinc. A more significant difference was found for vitamin C. From the non WEP 

consumers 51% had values below the RNI for vitamin C while only 27% from the WEP 

consumers had values below the RNI.  
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Table 5.12: Mean usual daily micronutrient intakes from WEPs and their contribution to total 

usual daily micronutrient intake 

Nutrient  Mean usual daily intake 

from WEPs          

 % of total usual daily  

nutrient intake 

Vitamin A (μg RE) 30.00 ± 48.71 0.69 

Vitamin C (mg) 4.04 ± 7.00 8.12 

Vitamin D (μg) 0.00 ± 0.00 0.00 

Vitamin E (mg) 

Thiamine (mg) 

0.30 ± 0.48 

0.12 ± 0.02 

1.23 

5.36 

Riboflavin (mg) 

Niacin (mg) 

Vitamin B6 (mg) 

Folate (μg) 

Vitamin B-12 (μg) 

Calcium (mg) 

Iron (mg) 

Zinc (mg) 

Magnesium (mg) 

0.06 ± 0.08 

0.04 ± 0.04 

0.04 ± 0.04 

7.38 ± 10.85 

0.00 ± 0.00 

48.38 ± 59.08 

2.68 ± 2.89 

0.23 ± 0.47 

18.03 ± 30.30 

4.55 

0.30 

1.73 

1.68 

0.00 

4.96 

6.32 

1.27 

2.16 

Potassium (mg) 43.26 ± 78.81 0.95 

Sodium (mg) 

Phosphate (mg) 

Cupper (mg) 

17.97 ± 24.42 

14.76 ± 12.44 

3.73 ± 7.81 

0.56 

0.85 

54.45 

 

Table 5.13: Usual daily dietary intakes of WEP consumers and non WEP consumers 

Nutrient WEP consumers 

(n=70)* 

% under 

RNI 

Non WEP consumers 

(n=45)* 

% 

under 

RNI 

Difference 

of means 

Weight (g) 1217.67 ± 243.47  1281.11 ± 414.15   

Energy (kcal) 4744.83 ± 3053.52  4287.87 ± 1421.72   

Energy from protein (%) 11.03   11.36   

Energy from fat (%) 27.61  25.83   

Total carbohydrate (g) 582.91 ± 143.29  650.41 ± 213.26  -67.50 

Fiber (g) 68.25 ± 16.28  78.95 ± 22.07  -10.70 

Vitamin A (μg RE) 4501.97 ± 1958.05 0 4183.4 0± 1931.42 0 318.57 

Vitamin C (mg) 55.16 ± 15.17 27.14 38.60 ± 4.57 51.11 16.56 

Vitamin D (μg) 100.59 ± 88.15 0 128.45 ± 83.72 0 -27.86 

Thiamine (mg) 2.11 ± 0.600 0 2.44 ± 0.66 0 -0.33 

Riboflavin (mg) 1.35 ± 0.45 34.29 1.27 ± 0.66 48.88 0.08 

Niacin (mg) 13.04 ± 3.68 60.00 13.72 ± 3.85 64.44 -0.68 

Vitamin B-6 (mg) 2.22 ± 0.61 7.14 2.45 ± 0.69 6.6 -0.23 

Folate (μg) 434.21 ± 130.58 40.0 444.16 ± 204.45 37.77 -9.95 

Vitamin B-12 (μg) 1.02 ± 0.68 82.85 1.05 ± 0.62 88.88 -0.03 

Calcium (mg) 967.02 ± 259.9 60.00 986.69 ± 297.87 59.99 19.67 

Iron (mg) 43.02 ± 10.22 4.96 43.99 ± 12.96 17.77 -0.97 

Zinc (mg) 17.30 ± 5.35 0 19.30 ± 6.37 0 -2.00 

*mean and standard deviation 
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5.4.4 Socio-economic parameters related to nutrient intakes from WEPs 

No significant relation could be found between the socio-economic variable age and nutrient 

intakes from WEPs (range of p-values: 0.181 - 0.995) and the socio-economic variable total 

household wealth score and nutrient intakes from WEPs (range of p-values: 0.067 - 0.790). 

With regard to the variable income, there were significant relations to fat (p = 0.003), iron (p 

= 0.039), thiamine (p = 0.021) and niacin (p = 0.039) intakes from WEPs. All relations that 

were found are positive relations, meaning the higher the income, the higher the nutrient 

intakes from WEPs. Table 5.14 presents an overview of all p-values concerning socio-

economic variables and nutrient intakes from WEPs. The numbers in bold and in red show 

significant relations (p < 0.05). For all results regression analyses were used. 

 

Table 5.14: Relations between socio-economic variables and mean usual daily nutrient intakes 

from WEPs (expressed in p-values) 

Nutrient intake              Age (P)                 Income (P) Total household wealth score (P) 

Energy 0.755 0.005 0.446 

Protein 0.895 0.121 0.589 

Fat 0.605 0.003 0.085 

Carbohydrates 0.205 0.130 0.241 

Calcium 0.877 0.176 0.402 

Iron 0.944 0.039 0.437 

Zinc 0.181 0.238 0.759 

Vitamin A 0.890 0.529 0.182 

Vitamin C 0.647 0.419 0.140 

Vitamin D 0.785 0.364 0.266 

Vitamin E 

Thiamine 

Riboflavin 

Niacin 

Vitamin B6 

Folate 

Vitamin B12 

0.892 

0.995 

0.874 

0.774 

0.355 

0.906 

0.876 

0.271 

0.021 

0.568 

0.039 

0.266 

0.439 

0.326 

0.201 

0.434 

0.790 

0.465 

0.067 

0.292 

0.344 
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6. Discussion  

The main objective of this study was to assess how and to which extend WEPs contribute to 

the diets of women in the Lama forest. In a broader sense this work was supposed to consider 

the question whether a biodiversity rich environment contributes to food security. To better 

evaluate the results it is important to have an adequate overview of general dietary patterns 

and nutrient intakes of the study population. Therefore, total nutrient intakes of the study 

population are discussed, before attending to the discussion of WEP contribution to the diets. 

At the end of this chapter strengths and limitations of this study are explained. 

6.1 Nutrient intakes in the study population 

The typical diet of the sample is quite monotonous, as a big part of the food items that belong 

to the general food supply is present in almost every meal. There is little variation from meal 

to meal or from day to day. According to Beaton et al. (1979) it is not exceptional for rural 

communities to have monotony in dietary patterns. Concerning the total nutrient intake, the 

high energy intake stands out (mean total usual daily energy intake: 4560.9 kcal). The 

research took place during the end of the long dry season. The long dry season is the major 

period of food shortage for 87% of the respondents. Thus, it can be assumed that the energy 

intake is even higher during other seasons. An explanation for the very high energy intake 

might be the on average high level of physical activity. On the first recall day 41.2% of the 

respondents reported very high levels of physical activity. On the second recall day this was 

reported by 55.2%. Only a small share of women reported a low level of physical activity 

(17.5% and 4.8% respectively). This very high level of physical activity in the sample can be 

explained by the increase in agricultural activities that comes along with the end of the dry 

season. Especially in the last two weeks of research when it started to rain more often, it was 

observed that men and women spend more time on the field. It can be assumed that the 

increasing agricultural activities also increase the physical activity level of the study 

population and thus also their energy intake. A study that investigated the habitual diet of 

populations in Cameroon resulted in high energy intakes as well. Rural Cameroonian women 

had a daily energy consumption of 3895.7 kcal (Mennen et al., 2000). However, the women’s 

energy intake assessed in a rural village in DR Congo accounted for only 1,779.4 kcal per day 

(Termote, 2012).  
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With 11.2% protein, 26.9% fat and 61.9% carbohydrates, the macronutrient proportions to 

energy correspond to the dietary reference intake by FAO/WHO (1996).  In a rural village in 

DR Congo 7.6% of total energy was found from protein and 44.2% from fat (Termote, 2012). 

In Cameroonian women 9% of total energy was found from protein and 43.8% from fat 

(Mennen et al., 2000). In comparison with these two studies, the women in the Lama forest 

have a low energy contribution from fat and a higher contribution from protein and 

carbohydrates. The higher contribution from carbohydrates can mainly be explained by the 

very high intakes of maize flour. The higher protein contribution results from the frequent 

consumption of smoked fish, soy bean curd and beans but also from the very high intake of 

maize flour.  

The nutrients with a high share of women below the RNI include vitamin B12 (86%), calcium 

(61%), niacin (61%), riboflavin (40%), folate (40%) and vitamin C (36%). The low vitamin 

B12 intake is a result of the very low or absent consumption of products from herbivorous 

animals, such as milk, meat, and eggs, which are the most important dietary sources of 

vitamin B12 (FAO/WHO, 2004). Symptoms of vitamin B12 deficiency are often subtle and 

therefore easily to overlook. However it can cause irreversible neurological damage (Greene 

et al., 2006). The low calcium intakes can be explained by the absence of milk and milk 

products in the 24-hour recalls. Those foods are the most important sources of calcium. 

Symptoms of calcium deficiency include numbness in the fingers, muscle cramps, 

convulsions, lethargy, poor appetite and abnormal heart rhythms. Calcium deficiency can lead 

to death if it is left untreated (FAO/WHO, 2004).   

The low niacin intake results from the low or absent consumption of animal products such as 

eggs, fish, meat and dairy products, which represent the major sources of niacin (MedlinePlus, 

2011a). Niacin deficiency can imply pellagra, a chronic wasting disease with diarrhea, 

dermatitis and dementia (FAO/WHO, 2004). The high proportion of women below the RNI in 

riboflavin could be explained by the low or absent consumption of riboflavin rich foods, such 

as dairy products, eggs, green leafy vegetables and meat (MedlinePlus, 2011b). The same 

share of women below the RNI for riboflavin is also below the RNI for folate. Folate rich 

foods include liver and adequate amounts of fresh green vegetables. As liver was not found at 

all in the 24-hour recalls and green vegetables were mostly not consumed fresh and in rather 

low quantities, a lower folate intake is not surprising.  Folate deficiency may include diarrhea, 

mouth ulcer, peptic ulcer, poor growth and swollen tongue. It can also lead to some types of 

anemia (MedlinePlus, 2011c). The proportion of 36% of the respondent below the RNI for 
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vitamin C can be explained by low fruit consumption. In general, vitamin C status reflects the 

regularity of fruit and vegetable consumption. Insufficient vitamin C intake can lead to the 

lethal disease scurvey (FAO/WHO, 2004). In a rural village in DR Congo it was found that 

more than 75% of women were below the RNIs for calcium, iron, zinc, niacin, folate and 

vitamin B12. However, the vitamin A and vitamin C intakes were above the RNIs (Termote, 

2012). Except for zinc and vitamin C these results are comparable with the present study. 

Similar results were found in a review of 20 studies that investigated micronutrient intakes of 

women in resource-poor settings in Africa. For the nutrients iron, zinc, thiamine, vitamin B6, 

niacin and folate at least 73% of the studies mean or median values were below the RNIs. 

Vitamin A, vitamin C, riboflavin and vitamin B12 intakes were below the RNI in at least 50% 

of the studies (Torheim et al., 2010). According to Desai et al. (1980), Ulijaszek et al. (1987) 

and Gittelsohn (1991), intakes of calcium, iron, riboflavin and niacin are often below 

recommended levels in developing countries. Furthermore it is stated that in countries with 

low consumption of milk and dairy products, it is common to have inadequate intakes of 

calcium (ACC/SCN, 1997).  

As 96% of the households do cattle breeding, the question arises why those animals (or 

chicken eggs) are not more often used as a food source by the members of the households. 

This could increase the intake levels of niacin, riboflavin and vitamin B12. However, only 

3.3% of the respondents indicated to use their livestock only for own consumption. The 

majority (85.8%) indicated to use their livestock for both, own consumption and commerce. 

Also in the villages in DR Congo, farmers typically sell meat to increase their income 

(Termote, 2012).  

It was shown that many nutrient intakes (fat, calcium, iron, zinc, thiamine, riboflavin, niacin, 

vitamin B6, folate) are significantly related to the socio-economic variables income and/or 

total household wealth score. For all of these nutrients, except for fat and zinc, there is a share 

of women below the RNI. The results also show that women with lower income or total 

household wealth score also had less adequate nutrient intakes. According to DeWalt (1983), 

a higher income is associated with an increased consumption of foods of animal origin and 

not with an increased consumption of staple foods. The only animal source regularly 

consumed in the 24-hour recalls is smoked fish, which is rich in zinc, iron and calcium. In 

comparison with other typical foods, smoked fish had a high market price. This makes fish 

rather accessible to households with higher income. Thus, in the case of the nutrients zinc, 

iron and calcium the findings of DeWalt could also be applied to the present study. With 
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regard to the B-vitamins, it is obvious that yeast is very rich in thiamine, riboflavin, niacin, 

vitamin B6 and folate. Yeast was consumed as ingredient in fried maize or wheat dough that 

was sold as small cake balls on the market. It was consumed as a snack. The price for these 

cake balls was also a bit higher than other snacks (considering their weight). Thus, it can be 

assumed that respondents with higher income values or total household wealth scores were 

more likely to consume the yeast containing cake balls and therefore have higher intakes in 

the mentioned B-vitamins. 

6.2 Contribution of WEPs to the diets 

All in all the contribution of WEPs to the diet of the sample is insignificant or small, with 

exception of the mineral cupper. Especially the energy and macronutrient contributions have 

little significance. The results show that this low contribution is due to both, the low 

consumption frequency (36.7% of the recalls contain at least one WEP) and the small 

quantities consumed (21.7 g for the mean usual WEP portion). The micronutrients thiamine, 

riboflavin, calcium and iron coming from WEPs account at least for a share between 4.96% 

and 6.32 % of the total micronutrient intake. The vitamin C intake from WEPs accounts even 

for a share of 8.12%. The division of the participants in WEP consumers and non WEP 

consumers showed a great difference in proportions of women below the RNI for vitamin C.  

From the non WEP consumers 51% had values below the RNI in vitamin C while only 27% 

from the WEP consumers had values below the RNI. In addition, WEP consumers showed 

slightly higher levels of riboflavin and calcium intake. All in all, the difference in nutrient 

intakes between WEP consumers and non WEP consumers was of small significance. 

However, the rather low proportions of WEP nutrients to the total nutrient intake can be of 

importance in consideration of the fact that high proportions of women are below the RNIs for 

vitamin C, riboflavin, niacin, folate, vitamin B12 and calcium. As the division into WEP 

consumers and non WEP consumers showed, WEPs have the potential to contribute to an 

adequate intake of vitamin C. In addition, WEPs could increase the nutrient adequacy with 

respect to riboflavin and calcium if they were consumed more often or in larger quantities. A 

very good example is the wild leafy vegetable Vitex doniana that shows high values in 

riboflavin (0.53 mg/100g), niacin (1.2 mg/100 g), folate (105 mg/100 g) and vitamin C (80 

mg/100 g). The wild leafy vegetable Celosia argentea is rich in these nutrients as well. Thus, 

these WEPs in particular could contribute to a more adequate intake of these nutrients if 

consumed more often or in larger quantities.  
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In the 24-hour recalls only eight different WEPs were found. The availability of WEPs that 

were known by the participants is highly influenced by seasonality. The research took place at 

the end of the long dry season. However, most of the wild vegetables are rather available 

during the rainy seasons. It can be assumed that a 24-hour recall carried out during the rainy 

season would result in higher amounts of wild vegetables. Wild fruits are rather available 

during the dry seasons. However, only one WEP found in the 24-hour recalls was consumed 

as a fruit. In comparison to similar studies, the quite low number of different WEPs found in 

24-hour recalls is not exceptional. A nutrient intake study was carried out in Zimbabwe 

concerning the use of wild fruits in adults and children. Wild fruits were not found in 24-hour 

recalls, but additional questions showed that wild fruits were used by most of the households 

(Campbell, 1987). Similar results were found in the present study where 38% of the 

respondents indicated to regularly consume wild fruits but with only 7% of the respondents 

having wild fruits in their 24-hour recalls (not taking into account the seeds of Parkia 

biglobosa). As 99.2% of the respondents indicated that their children like consuming wild 

edible fruits, it can be assumed that the children’s consumption of wild edible fruits is higher 

than the women’s consumption. A study carried out in Bosnia-Herzegovina concluded that 

children eat a lot more WEPs than adults, depending on the region (Redzic, 2006). According 

to Lykke et al. (2002), not all WEPs known by local communities are regularly consumed. 

This applies to the present study where eight of the 62 WEPs known by the whole sample 

were found in the 24-hour recalls. 

A dietary intake study that was carried out in villages in Vietnam represents an exception 

concerning the contribution of WEPs to the diets. Wild vegetables contributed 63% to the 

daily vegetable intake and significantly contributed to vitamin A, vitamin C, calcium and iron 

intakes (Ogle et al., 2001). However, this study was carried out during the rainy season, while 

the present study was carried out during the long dry season. Seeing that WEP availability is 

seasonal, the comparability of the results is limited. Another study was carried out in Ivory 

Coast concerning the intake of wild fruits in adults and children. The results differ from the 

present study as 50% of the fruits consumed are wild fruits (Herzog, 1994). A study carried 

out in a highly biodiverse region in DR Congo came to the conclusion that WEP consumption 

is rare and that the contribution of WEPs to diets have little significance (Termote, 2012). 

There are a few facts that raise the question why WEPs were not found more frequently and in 

higher quantities in the 24-hour recalls. First, 90% of the households are engaged in the 

collection of WEPs and 51% of the respondents indicated that the WEPs they collect are used 
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for own consumption while 40% indicated to use it for both, own consumption and 

commerce. Furthermore, 87% of the respondents experience food insecurity in their 

household during the long dry season, thus the period of research. According to most of the 

respondents, WEPs are cheaper during the dry season. The majority of respondents 

considered WEPs as important during times of food insecurity. In addition, the general 

perception towards WEPs is positive: The majority of the respondents (strongly) agreed that 

WEPs are healthy, nutritious, that they like the taste of WEPs, that they feel good after 

consuming WEPs and that WEPs are good for diversifying and improving the diet (Table 5.3) 

One explanation could be that only one WEP product, soumbala, already accounts for a big 

share of total WEP consumption. Furthermore, it is not known how frequently WEP 

collection takes place and to what extent. Either way, WEP collection is limited by the 

interdiction to enter the primary forest. As many wild vegetables are available during the 

rainy seasons, the collection of wild vegetables might have been less frequent during the long 

dry season when the research took place. Half of the respondents indicated that WEPs are not 

always accessible due to seasonality. It is possible that despite lower WEPs prices during the 

period of research, high quantities still could not be afforded. However, the ranking exercise 

showed that even if WEPs and cultivated plants were equally available, the respondents tend 

to prefer a cultivated plant (Figure 5.1, 5.2). In addition, WEP amounts were often shared 

with many household members, so that individual portions were very small. The preference of 

cultivated plants could be related to the influence of authorities who were in charge of the 

Lama forest in earlier times, especially since its protection in 1946 and since its management 

by ONAB since 1985. As mentioned in 5.1.3, 22.5% of the respondents reported that ONAB 

already carried out a project concerning the preparation of food products. These food products 

consisted mainly in kouli-kouli, the peanut cookies and soy bean curd. A few women also 

mentioned the preparation of gari (cassava flour). As these food products are now frequently 

consumed, this project has been apparently successful. However, it was not reported that the 

food products promoted by ONAB involve WEPs. It is possible that the management of the 

forest and the project for food preparation contributed to choices of food cultivation and a 

change of preferences. The major constraints concerning WEP consumption include problems 

concerning preparation, transformation and storage of WEPs (Table 5.7).  This could also 

partly explain the low frequency and quantities of WEPs in the 24-hour recalls.  

According to the majority of respondents WEP availability has decreased over the last years 

(Table 5.4). This development could be viewed against the background of biodiversity 
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decline in Benin as mentioned in 3.3.2. Furthermore, a positive significant relation was found 

between the number of WEPs known and the age, meaning that older women knew more 

WEPs than the younger ones. This finding can lead to the assumption that ecological 

knowledge has been declining for the last generation. This would reflect the general status of 

declining ecological and traditional knowledge as it is reported by several studies such as 

Barucha and Pretty (2010). In addition, Barucha and Pretty (2010) explain that ecological 

knowledge is important for the preparation of wild foods. If this knowledge has been 

declining in the Lama forest, it would not be surprising that the majority of respondents 

reports problems concerning WEP use, as it was found in the present study.  

6.3 Study strengths and limitations 

The type of dietary assessment is a strength of this paper. The performance of two recalls on 

non-consecutive day allows the correction for intraindividual variance. Extreme intakes were 

not excluded as they belong to dietary habits in the sample. Very small intakes due to 

abstinence or other reasons on some days were compensated with very high intakes on other 

days. Whenever possible, the individual recipe of the respondent was noted. In the vast 

majority of the cases this could be realized as most of the women prepared their meals at 

home. They only rarely bought a prepared dish on the market. Besides it was paid attention to 

a good understanding of the questions by the respondents. This led to an extension of the 

interview time, especially for the first interviews, because of longer explanations. However, 

the research team had the impression that questions were finally well understood by the 

participants.  

Due to several limitations, a careful interpretation of the study results is important. One of the 

constraints of this paper is based on the fact that a FCT for Benin is lacking. Therefore the 

FCT used in this paper was composed of data from other FCTs. This approach implies that a 

few food items consumed in the sample could not be found in the other tables (e.g. the type of 

fish). In this case the data from similar food items were used. Besides, nutrient values were 

missing for certain foods. In this case values of similar foods were used. Unfortunately there 

is still very little nutrient information on WEPs. For six of the eight plants found in the 24-

hour recalls, nutrient values could be found in the literature. Thus, the missing nutrient values 

were completed by nutrient values of similar plants. It is obvious that the replacement of 

actual nutrient values can cause a big loss of accuracy. As each country has own methods to 

determine the nutritional value of foods, the use of different FCTs itself can already lead to 

loss of accuracy. Another limitation is the neglect of bioavailability of micronutrients. The 
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bioavailability can be affected by certain food components such as non-nutrient food 

ingredients (e.g. polyphenols and phytate). Those components can influence the 

bioavailability of iron, zinc and calcium. According to WHO iron bioavailability for most 

African diets accounts for 10% (FAO/WHO, 1988). A cereal based diet with less than 3% of 

the meal coming from animal source foods has an iron bioavailability of around 5% (Tseng et 

al., 1997).  Pulses such as beans contain a high amount of phytate. As beans were frequently 

consumed in the Lama forest, it can be assumed that the bioavailability of iron, zinc and 

calcium were affected. It is also possible that folate bioavailability was affected. For iron, 

calcium and folate these adverse effects are critical, as many women already had intakes 

below the RNI values. As the data for this paper was collected by means of interviews, 

another constraint consists in the reliance on the women’s honesty and memory. During the 

24-hour recall it sometimes seemed as if participants tend to overreport, but also forget to 

mention certain food items. As most of the meals were consumed from a common pot, it is 

obvious that estimating the portion proportions of the household members is not easy for the 

respondent and can lead to incorrect results. A photo book could have minimized incorrect 

answers. 

The annual revenue was difficult to assess. Most of the respondents had difficulties in 

estimating the revenue from different income sources and did not feel comfortable with that 

question. Due to the inaccuracies with regard to annual revenue, the results of the statistical 

analyses using “income” as a variable should be carefully interpreted.  The variable “total 

household wealth score” might rather reflect the degree of wealth of a household. The fact 

that the respondents did not know their own age represents another limitation. Thus, the 

respondents estimated their age which could of course differ from the real age. Therefore, the 

results of the statistical analyses using “age” as a variable need to be carefully interpreted as 

well. 

To increase the significance of the results, it would have been important to carry out the same 

research during the rainy season. As the WEP availability changes according to seasons, it 

could have been assessed how many and which WEPs are consumed. Furthermore, 

agricultural activities are different from season to season. During the rainy season women 

might work more on the field, which could affect their physical activity levels and their 

dietary patterns. During the rainy season other cultivated foods are available too. It would be 

interesting to assess if the kind of preference concerning WEPs and cultivated foods stays the 

same when different species are available. Furthermore prices of WEPs rise during the rainy 
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season and it could be investigated if they become too expensive for some households, but 

also how this affects the income of households selling WEPs.  
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7. Conclusion 

Studies on the contribution of the macro- and micronutrient contributions from WEPs to the 

diets are rare. The present work makes a contribution to come up to the need of this 

information. Indications exist in the literature that biodiverse environments can contribute to 

food security in different ways e.g. through improved dietary diversity, income generation or 

as a safety net. It was shown that the study sight is a biodiverse area. Due to a ban imposed 24 

years ago to enter the ‘Noyeau Central’, the access to this biodiversity asset and thus to WEPs 

has been strongly limited. This can be seen as an example for a biodiversity protection 

approach that might result in increased food insecurity, as the gathering of plants is limited 

(3.2.2). However, many WEPs grow on the fringes of the ‘Noyeau Central’ and near the 

residential zones. Thus, despite the limitation, the available WEPs still offer the potential to 

contribute to the women’s diet.  

With regard to the nutrient contributions from WEPs, the study population did not tap the full 

potential as consumption frequency was low and portion sizes were small. It was shown that 

WEPs have the potential to contribute to three of the nutrients with a high share of women 

below the RNIs: riboflavin, calcium and vitamin C. The division in WEP consumers and non 

WEP consumers revealed the special potential of vitamin C from WEPs to the diet.  It can be 

assumed that if women ate WEPs more often and in bigger quantities some micronutrient 

intake values would better meet the RNIs. Increased WEP use could also result in other 

benefits. It could have a safety net function in times of food shortage and contribute to 

household income when sold on the market. However, soaring WEP use could also lead to 

quick depletion. Therefore it might be useful to cultivate them in the households’ fields or 

gardens. As each household in the Lama forest owns a field, everyone has equal opportunities 

for cultivation. In addition, the resulting diversification of the farming system could enhance 

its resistance to disasters, as mentioned in 3.2.4. Most of the women indicated constraints 

concerning WEP preparation, conservation and commercialization and half of them would 

like to have more information about these techniques. It could be a crucial idea to start a 

project that includes both, guidance and support in WEP cultivation as well as guidance in 

WEP use and commercialization. For this purpose community-based interventions could first 

create awareness about the multiple benefits of WEPs. The findings of this study can 

contribute to the selection of high-value species for cultivation. In particular, the findings 

concerning WEP popularity and nutrient content of WEPs could be helpful. As the general 

attitude towards WEPs (especially vegetables and fruits) was found to be positive, it can be 
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assumed that a WEP project will be well accepted. However, to be really confident about the 

nutritious potential of WEPs, additional research concerning nutrient composition of the 

commonly used WEPs is necessary. An assessment about the economic value of WEPs in that 

region might also be helpful. Within a project it might be meaningful to focus on WEP supply 

during the long dry season, as this is a period of food shortage for almost all the respondents. 

This could imply an emphasis on wild fruits as they are rather available during the dry 

seasons.  An example could be a project carried out by ICRAF. They are working on the 

participatory domestication of high-value indigenous fruits to increase farmer’s food security 

situation.  

The biggest challenge for food security does not consist in the provision of macronutrients, 

but in the provision of micronutrients. This study showed that WEPs have the potential to 

improve micronutrient adequacy. In addition, there are numerous indications in the literature 

that biodiversity plays an important role for food security, especially with regard to the global 

aspects of nutrition transition, population growth, food insecurity, climate change and the 

decline in agricultural land and biodiversity. Therefore it is useful to further investigate the 

contribution of biodiversity, including WEPs, to people’s diets.  
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Annex 1: Price-weight conversion list 

Village: Agabogmey 

Onion (edible part) 

Small:   10 Fr    70g (average) 

Medium:  20 Fr    94g (average) 

Large:   25 Fr  122g (average) 

Palm oil 

1 litre:   300 Fr 

½ litre:   600 Fr 

¼ litre:   125 Fr 

1/8 litre:     65 Fr 

Can tomato     50 Fr   (64 ml) 

Peanut oil 

½ litre   525 Fr 

Cube 

Small:   10 Fr  4.5g 

Large:   25/30 Fr  10g 

Spice 

Red, dry (1 sac):  25 Fr  12g (average) 

Crushed, red (1 sac) 25 Fr  13g (average) 

Green (1 sac):  25 Fr  35g (average) 

Salt 

1 sac:   25 Fr  102 g (average) 

Big spoon:    19g (average) 

Small spoon:    11g (average) 

Can sardine:    156g (average) 

Acassa (edible part) 

1 portion:  25 Fr  459.75g (average) 

Fried cake balls (cassava flour) 

1 ball:   5 Fr  17g (average) 

Fried cake balls (corn flour) 

1 ball:    25 Fr  50.5g (average) 

Fried cake balls (bean flour) 

1 ball:    10 Fr  19g (average) 

Garlic (edible part) 

1 sac:   25 Fr  12.5 g (average) 

Black pepper 

1 sac:   25 Fr  3.5g (average) 

Struchium Sparganophorum (WEP), leaves 

1 portion:   5 Fr  29g (average) 

Soy bean curd, fried 

1 piece:   25 Fr  45.6g (average) 

Rice, raw, white 

1 tongodo  500 Fr  894g (average) 

Cassava flour (Gari) 

1 tongodo  150 Fr  673g (average) 

Can sardine    121g (average) 

Can tomato    44g (average) 

White beans, raw 

1 tongodo:    795g (average) 

Pois d’angol, raw 

1 tongodo:  300 Fr  894g (average) 

Soy, grain, raw 

1 tongodo:  275Fr  856g (average) 

Mais, grain, raw 

1 tongodo:  200Fr  871g (average) 

Can tomato 

1 can:   100 Fr  70g (average) 

Palm fruits 
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1 tongodo:    836g (average) 

1 fruit:     6.4g 

Okra (edible part) 

1 portion:  50 Fr  147g (average) 

Yam, fried 

1 piece:   10 Fr  29.25g (average) 

Soy flour 

1 sac:   100 Fr  73g (average) 

Sugarcane (edible part) 

1 piece:   25 Fr  169g (average) 

Bananas (edible part) 

Bunch small banana: 50 Fr  280g (average) 

1 small banana:    35g (average)  

Bunch medium bananas: 50 Fr  238g (average) 

1 medium banana:   59.5g (average)  

 Vernonia, leaves 

1 ball:   25 Fr  128g (average) 

Dried tomato 

1 sac:   25 Fr  37g (average) 

Fléflé 

1 portion  25 Fr  14g (average) 

Sugar 

1 sac   25Fr  35.5g (average) 

Fish Frétin 

1 portion:  100 Fr  24g (average) 

Fish Silvi, smoked 

Small   110 Fr  61.5g (average) 

Medium   125 Fr  81.5g (average) 

Big   150 Fr     82g (average) 

Very big   175 Fr     87g (average) 

Yeast 

1 sac:   50 Fr  13 g (average) 

Gouci 

1 sac:   100Fr  54g (average) 

Peanuts, roasted (edible part) 

1 sac:   25 Fr  17g (average) 

Papaya (edible part) 

1 fruit:     338g (average) 

Orange (edible part) 

1 fruit:     102.5g (average) 

Peanut cookies 

1 piece:   5/10 Fr  8.6 g (average) 

Boullie de mais 

1 portion:  50 Fr  835g 

Tomato, fresh 

1 portion:  50 Fr  129g (average) 

Soumbala 

1 ball:   100 Fr  82g (average) 

Cassava, leaves, raw 

1 bundle: 50 Fr  176g (average) 

Yam, tuber raw (edible part) 

1 portion (3 tubers) 1000Fr  2407.5g (average) 

1 tuber    802.5g (average) 

Celosia argentea (WEP), leaves 

1 bundle:   25 Fr 193g 
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Village: Zalimè  
 

Fried cake balls, wheat flour  

“Swagne” 1 ball: 25 Fr  47g (average) 

“Paté” 1 ball: 25 Fr  30.5 g (average) 

“Massa” 1 ball 25 Fr  45.25g (average) 

Buiscuit 

1 pac (4 biscuits):  25 Fr  20g 

Fish Salomon (edible part) 

1 fish 175 Fr  110.5g (average) 

Fish Silvi, smoked 

Small   110 Fr  63.2g (average) 

Medium   125 Fr  78.9g (average) 

Big   150 Fr  83.5g (average) 

Tomato, fresh 

1 portion: 50 Fr  126g (average) 

Yam, cooked  

1 piece 25 Fr  104.25g (average) 

Acassa (edible part)  

1 portion: 25 Fr  463.5g (average)  

Onion (edible part) 

Small:   10 Fr    68.5g (average) 

Medium:  20 Fr    96.25g (average) 

Large:   25 Fr    124g (average) 

Palm oil 

1 litre:   300 Fr 

½ litre:   600 Fr 

¼ litre:   125 Fr 

1/8 litre:     65 Fr 

Can tomato:   50 Fr   (64 ml) 

Manihot esculenta, leaves, raw 

1 bundle: 50 Fr  173g (average) 

Cube 

Small:   10 Fr  4.5g 

Large:   25/30 Fr  10g 

Spice  

Red, dry (1 sac): 25 Fr   12g (average) 

Crushed, red (1 sac) 25 Fr  12g (average) 

Green (1 sac):  25 Fr  37g (average) 

Salt 

1 sac:   25 Fr  104 g (average) 

Garlic (edible part) 

1 sac:   25 Fr  13 g (average) 

Black pepper 

1 sac:   25 Fr  3.5g (average) 

Soy cheese, fried 

1 piece:   25 Fr  34g (average) 

Can tomato, small 

1 can:   100 Fr  70g 

Sucre 

1 sac   25Fr  34.25g (average) 

Celosia argentea (WEP), leaves 

1 bundle:   25 Fr 187g (average) 
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Annex 2: Questionnaire 

 

Enquêteur :………………….. Commune :………………      Nr d’enquête : ………… 

Superviseur : ……………….. Quartier :……………….  Date : .…/…./….. 

          

Heure début : 

Heure fin : 

A Données générales et socio-économiques 

 

A01 : Nom :……………………    

A02 : Etat civil : 1 = célibataire ; 2= marié (1° épouse, 2° épouse, etc…) ; 3 = divorcé ; 4 = veuve 

A03 : Age :…………………….    

A04 : Niveau d’études : ……………   

A05 : Ethnie:…………………… 

A06 : Religion :……………………. 

A06 : Activité principale :…………..   

A07 : 2
ième

 activité :………………… 

A08 : Nombre de membres vivant actuellement dans le ménage :  

      > 65 ans :      ……Hô   ………Fê 

TOTAL : ………..    15< >65 ans :   …….Hô   ………Fê 

       5 < >15 ans :   …….Hô   ………Fê 

        < 5 ans :         …….Hô   ………Fê 

 

A09 : Est-ce que vous avez un champ ? OUI / NON 

 Si oui,  Appartenance ? 1 = Champ privé ou 2 = Champ en groupe/association ? 

Cultures dans le champs ?  …………………. 

  But : 1= l’autoconsommation ou 2 = vente  ou 3 = les deux 

  Cela suffit pour l’autoconsommation ou vous achetez en plus ? 

 

A10 : Est-ce que vous avez un jardin de case ? OUI / NON 

 Si oui, Appartenance ? 1 = jardin privé ou 2 = jardin en groupe/association ? 

Cultures dans le jardin ?  …………………. 

  But : 1= l’autoconsommation ou 2 = vente  ou 3 = les deux 

  Cela suffit pour l’autoconsommation ou vous achetez en plus ? 

A11 : Est-ce que quelqu’un de votre ménage fait   

Activité 1 = oui 

2 = non 

Si oui : But : 1 = autocons ;  

2 = vente ; 3= les deux 

a. L’élevage   

b. La pêche   

c. La chasse   

d. La cueillette des PAS   

 

A12 : a) Sources de revenu du ménage (en ordre d’importance): 

 1………………………………estimation revenu annuel: .……… 

 2………………………………estimation revenu annuel: ……… 

 3………………………………estimation revenu annuel: ……… 

 4………………………………estimation revenu annuel:………. 
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A 13 : Est-ce que vous avez des animaux d’élevage ?  OUI / NON  

 Si oui, combien de  

 a. Volailles :  d. Porcs :   

 b. Caprins :  e. Bovins : 

 c. Ovins :  f. Autres (à spécifier) : 

A14: Votre ménage dispose de combien de : 

a. Vélos :   f. Radios :   j : Portables   

 b. Motos :   g. Télévisions :   k : Autres (à spécifier) : 

 c. Voitures :   h. Groupes électrogènes : 

 d. Panneaux solaires : 

 e. Charrettes :    i. Ordinateur : 

A15 :   a. Est-ce que vous disposé d’une source d’énergie?  OUI / NON 

 b. Quelle est votre source de l’eau?   

1 = pompe à eau, 2 = borne-fontaine ; 3 = puits aménagé, 4= puits non- aménagé, 5 = rivière, 6 

= fleuve, 7 = marigot,  8= forage, 9 = autres (à spécifier) 

A16 :   a. Vous êtes locateur ou propriétaire de la maison ? 

b. le toit de la maison ?  1 = paille/feuilles ; 2 = tôles ; 3 = tuiles ; 4 = autres (à spécifier) 

c. les murs de la maison ? 1 = argile armée ; 2 = briques adopes ; 3 = briques cuites ;  

 4 = béton ; 5 = autres (à spécifier)  

d. La maison dispose de combien de chambres (pièces) ? 

e. La porte : 0 = pas de porte, 1 = rameaux, 2 = bambou, 3 = bois, 4 = métal ; 5 =  autre (à 

spécifier) 

f. les fenêtres : 0 = pas de fenêtres,  1 = rameaux, 2 = bambou, 3 = bois, 4 = métal ; 5 =  autre 

(à spécifier) 

B Plantes Alimentaires Sauvages  

 

B01 : a) Quelles sont les fruits sauvages que vous connaissez* (des  

              plantes qui ne sont pas cultivé, mais cueilli dans la forêt) ?  (Notez les noms      

                 vernaculaires et la langue respective dans la première colonne du tableau suivant) 

          b) Quelles sont les légumes sauvages que vous connaissez ?  (Notez les noms      

 vernaculaires et la langue respective après les fruits dans la première colonne du tableau 

suivant) 

 c) Quelles sont les noix, épices, tubercules ou autres plantes alimentaires sauvages     (PAS) 

que vous connaissez ? (Notez les noms vernaculaires et la langue respective dans la   première 

colonne  du  tableau suivant) 

* connaître ne veut pas dire utiliser, mais on cherche la connaissance.  

B02 – B03 : Continuez après plante par plante et posez les questions B02 à B03 (voir tableau). 
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B02 : Partie utilisée (fruit entier, fruit sans peau, fruit sans graines, graine ou amande, feuilles jeunes, 
feuilles adultes, racine, écorce, tige, sève, etc…)  

B03 : Période de l’année que la plante est disponible 

B12 :    Répondez par oui (=accord) ou non (pas d’accord) sur les thèses/assertions suivantes : 

 1 Je consomme régulièrement des fruits sauvages 

 2 Je consomme régulièrement des légumes sauvages 

 3 Je consomme régulièrement des noix sauvages 

 4 Je consomme régulièrement des tubercules sauvages 

 5 Je consomme régulièrement des épices sauvages 

 

6 J’offre parfois des fruits sauvages aux visiteurs 

Nr. B01a 

Plante cité  

B01b  

Langue 

B02 

Partie utilisées 

B03 

Période de l’année 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

21     

22     

23     

24     

25     

26     

27     

28     

29     

30     
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 7 J’offre parfois des légumes sauvages aux visiteurs 

 8 J’offre parfois des noix sauvages aux visiteurs 

 9 J’offre parfois des tubercules sauvages aux visiteurs 

 10 J’offre parfois des épices sauvages aux visiteurs 

  

 11 Je mange des fruits sauvages pendant des occasions spéciales  

 12 Je prépare des légumes sauvages pendant des occasions spéciales 

 13 Je mange des noix sauvages pendant des occasions spéciales 

 14 Je prépare des tubercules sauvages pendant des occasions spéciales 

 15 Je prépare avec des épices sauvages pendant des occasions spéciales  

  

16 Les fruits sauvages sont une contribution importante pendant des périodes difficiles 

17 Les légumes sauvages sont une contribution importante pendant des périodes difficiles 

18 Les noix sauvages sont une contribution importante pendant des périodes difficiles 

19 Les tubercules sauvages sont une contribution importante pendant des périodes difficiles  

20 Les épices sauvages sont une contribution importante pendant des périodes difficiles 

  

21 Les hommes de mon ménage consomment des fruits sauvages 

22 Les hommes de mon ménage consomment des légumes sauvages 

23 Les hommes de mon ménage consomment des noix sauvages 

24 Les hommes de mon ménage consomment des tubercules sauvages 

25 Les hommes de mon ménage consomment des épices sauvages 

 

26 Les enfants aiment manger les fruits sauvages 

27 Les enfants aiment manger les légumes sauvages 

28 Les enfants aiment manger les noix sauvages 

29 Les enfants aiment manger les tubercules sauvages 

30 Les enfants aiment manger les épices sauvages 

 

31 J’apprends aux enfants à reconnaître les fruits sauvages 

32 J’apprends aux enfants à préparer les légumes sauvages 

33 J’apprends aux enfants à reconnaître les noix sauvages 

34 J’apprends aux enfants à préparer les tubercules sauvages 

35 J’apprends aux enfants à préparer avec des épices sauvages 

 

36 Je recommande aux autres (familles, amies, etc.) de consommer des fruits sauvages 

37 Je recommande aux autres (familles, amies, etc.) de consommer des légumes sauvages 

38 Je recommande aux autres (familles, amies, etc.) de consommer des noix sauvages 

39 Je recommande aux autres (familles, amies, etc.) de consommer des tubercules sauvages 

40 Je recommande aux autres (familles, amies, etc.) de consommer des épices sauvages 

 

B13  1 La disponibilité des fruits sauvages est : 1 = plus grande qu’auparavant ;  

2 = n’a pas changé ;  3 = est plus petite qu’auparavant 

2 La disponibilité des légumes sauvages est : 1 = plus grande qu’auparavant ;  

2 = n’a pas changé ; 3 = est plus petite qu’auparavant 

3 La disponibilité des noix sauvages est 1 = plus grande qu’auparavant ;  

2 = n’a pas changé ; 3 = est plus petite qu’auparavant 
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4 La disponibilité des tubercules sauvages est 1 = plus grande qu’auparavant ;  

2 = n’a pas changé ; 3 = est plus petite qu’auparavant 

5 La disponibilité des épices sauvages est 1 = plus grande qu’auparavant ;  

2 = n’a pas changé ; 3 = est plus petite qu’auparavant 

 

B14 :  Répondez avec -2= pas du tout d’accord, -1 = pas d’accord, 0 = ni contre, ni pour , 1 = 

d’accord, 2 = tout à fait d’accord ; sur les thèses suivantes 

  

1 Les fruits sauvages sont important pour moi 

2 Les légumes sauvages sont important pour moi 

3 Les noix sauvages sont important pour moi 

4 Les tubercules sauvages sont important pour moi 

5 Les épices sauvages sont important pour moi 

 

6 Les fruits sauvages sont nutritif 

 7 Les légumes sauvages sont nutritif 

 8 Les noix sauvages sont nutritif 

 9 Les tubercules sauvages sont nutritif 

 10 Les épices sauvages sont nutritif 

 

11 Le goût des fruits sauvages me plaît 

12 Le goût des légumes sauvages me plaît 

 13 Le goût des noix sauvages me plaît 

 14 Le goût des tubercules sauvages me plaît 

 15 Le goût des épices sauvages me plaît 

  

16 Les fruits sauvages sont bon pour la santé 

 17 Les légumes sauvages sont bon pour la santé 

 18 Les noix sauvages sont bon pour la santé 

 19 Les tubercules sont bon pour la santé 

 20 Les épices sauvages sont bon pour la santé 

 

 21 Quand je mange des fruits sauvages, je me sens bien 

22 Quand je mange des légumes sauvages, je me sens bien 

 23 Quand je mange des noix sauvages, je me sens bien 

24 Quand je mange des tubercules sauvages, je me sens bien 

25 Quand je mange des épices sauvages, je me sens bien 

 

 26 Je mange des fruits sauvages parce que ça fait partie de mon identité culturelle 

 27 Je mange des légumes sauvages parce que ça fait partie de mon identité culturelle 

 28 Je mange des noix sauvages parce que ça fait partie de mon identité culturelle 

 29 Je mange des tubercules sauvages parce que ça fait partie de mon identité culturelle 

 30 Je mange des épices sauvages parce que ça fait partie de mon identité culturelle 

  

31 Ceux qui on les moyens d’acheter les fruits cultivées consomment aussi des fruits  

sauvages 
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32 Ceux qui on les moyens d’acheter les légumes cultivées consomment aussi des légumes 

sauvages 

33 Ceux qui on les moyens d’acheter les noix cultivées consomment aussi des noix sauvages 

34 Ceux qui on les moyens d’acheter les tubercules cultivées consomment aussi des  

tubercules sauvages 

35 Ceux qui on les moyens d’acheter les épices cultivées consomment aussi des épices  

sauvages 

 

 36 Les PAS sont les aliments des pauvres 

 37 Riches et pauvres, tous consomment les PAS 

 38 J’associe les PAS avec une bonne alimentation 

 39 Les PAS sont bien pour diversifier et améliorer l’alimentation 

 

B15 :   Quelles sont les contraintes que vous rencontrez par rapport aux PAS ? 

1 Si vous avez envie de manger des PAS, est-ce qu’ils sont tjrs disponible ?  OUI / NON 

Si non, expliquer (quel produit, raison : du à la périodicité, du au disfonctionnement du 

marché,…)   

……..………………………………………………………………….…………………

……………………………………… 

2 La qualité des fruits sauvages est : 1 = mauvaise ; 2= médiocre ; 3 = passable ;   

4 = bonne ; 5 = très bonne 

Quelles sont les critères de qualité que vous observez :………………………………………. 

 

3 La qualité des légumes sauvages est : 1 = mauvaise ; 2= médiocre ;  

3 = passable ; 4 = bonne ; 5 = très bonne 

Quelles sont les critères de qualité que vous observez :………………………………………. 

4 La qualité des noix sauvages est : 1 = mauvaise ; 2= médiocre ; 3 = passable ;   

4 = bonne ; 5 = très bonne 

Quelles sont les critères de qualité que vous observez :………………………………………. 

5 La qualité des épices sauvages est : 1 = mauvaise ; 2= médiocre ; 3 = passable ;   

4 = bonne ; 5 = très bonne 

Quelles sont les critères de qualité que vous observez :………………………………………. 

6 La qualité des tubercules sauvages est : 1 = mauvaise ; 2= médiocre ;  

3 = passable ; 4 = bonne ; 5 = très bonne 

Quelles sont les critères de qualité que vous observez :………………………………………. 

 7 Les prix des PAS au marché sont  1 = bas ; 2 = normale/abordable ; 3 = trop élevé 

8 Est-ce que vous rencontrez des problèmes pendant la préparation ou transformation des  

PAS ? Si oui, lesquelles ?.................................................................................................  

9 Est-ce que vous rencontrez des problèmes pendant la conservation ou le stockage des  

PAS ? Si oui, lesquelles ?.................................................................................................. 

10 Est-ce que vous trouvez que vous avez besoin d’autres information par rapport à la  

 consommation ou autre des PAS ?  Expliquer…………………………………………. 

11 Si vous faites la vente, est-ce que rencontrez des problèmes par rapport à la  

commercialisation.  Si oui, lesquelles ?....................................................................          

12 Est-ce que vous rencontrez encore d’autres contraintes par rapport aux PAS ?   

Si oui, lesquelles ?..................................................................................................... 
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B16 : Si je vous offre 2 légumes (fruits ou tubercules), laquelle est-ce que vous choisirez  

Imoondo Gbodokou Ossoun Imoondo Airan Orange Oho Manioc 

Anouko Têtê Êfo Gbodokou Mangue Eika Igname Ogouichou 

Eweiguegue Êfo Eweiguegue Têtê Ehêyi Orange Ikoko Oho 

Têtê Ossoun Imoondo Anouko Airan Mangue Mangue Ogouichou 

Anouko Êfo Têtê Gbodokou Orange Eika Oho Igname 

Imondo Eweiguegue Ossoun Êfo Mangue Ehêyi Ogouichou Ikoko 

 

B17 : Si demain nous voulons mener des recherches pour que ces plantes puissent être cultivées, avec 

lesquelles est-ce que nous devons commencer ? (citer 5 PAS et la raison) 

1……….  4…………….. 

2……….  5……………. 

3………. 

 

Sécurité alimentaire 

 

Est-ce que vous ou quelqu’un d’autre du ménage a un manque de repas pendant des certaines périodes 

de l’année ? 

 

Si oui, a) pendant quelles périodes ?................................................................. 

 b) quelle est la raison ?........................................................................... 

 

 

C. Nutrition 

 

D1.  Combien de repas prenez-vous par jour ?    …………..   

 Quand ? ………………………………………………… 

 

D2.  Est-ce que vous prenez des casse-croûtes ?  OUI / NON 

 Si oui, quoi et quand ?…………………………………………………… 

 

D3. Poids de la femme : …………… kg 

 

D4. Etes-vous enceinte ? OUI / NON   Si oui, dans quel semestre ?   1 / 2 / 3 

 

D5. Est-ce que vous allaitez un enfant ?  OUI / NON  Si oui, date de naissance de l’enfant ? 

 

D6. Hier, est-ce que vous avez fait des efforts physiques 1 = très fort ; 2 = moyenne ; 3 = faible 

 

D7. Hier, c’était une journée normale ou journée de fête/marché/deuil/maladie? 
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D8. Est-ce qu’il y a (maintenant ou dans le passé) des projets ici dans la commune qui donnent 

l’information sur l’alimentation ou qui vous apprennent comment préparer certains aliments ?   OUI / 

NON 

Décrire les projets/les infos reçus 

……………………………………………………………………………………………………………

…………………………………………………………………………………….. 

 

24 hour recall 

Qu’est-ce que vous avez mangé hier du matin au soir ?  essayer aussi de décrire les mesures locales 

utilisées au dos si ce sont pas des mesures standard pour la région. 

 

Temps Nom du  

repas 

Quantité mangé  

(en mesures  

locales) 

Estimation de la 

quantité 

préparée en 

mesures locales 

Estimation de la  

quantité des  

ingrédients en  

mesures locales  

(indien mixed dish) 

Estimation de la quantité 

mangé ou plat partagé 

avec qui ? 

(p.e. 1 homme, 2 femmes, 3  

enfants de 0-5 ans/  

5-15ans/ >15 ans) 

Matin      

      

Midi      

      

Soir      

      

  

Merci pour votre participation ! 
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Annex 3: Calculation of the Total Household Wealth Score 
 

Livestock 
 

Poultry 0.5 x number of poultry = X1 

Goat   5 x number of goat = X2 

Sheep   5 x number of sheep = X3 

Porc   5 x number of pigs = X4 

Bovine   50 x number of bovine = X5 

Others   1 x number of other animals = X6  

 

Livestock Score = Σi
6 

 Xi  
 

Assets  

 

Bicycle   5 x number of bicycles = Y1 

Motorcycle   30 x number of motorcycles = Y2 

Car    150 x number of cars = Y3 

Pushcart   2 x number of carts = Y4 

Radio    0.5 x number of radios = Y5 

TV    5 x number of TVs = Y6 

Electricity generator  5 x number of generators = Y7 

Solar panel   15 x number of solar panels = Y8 

Computer   25 x number of computers = Y9 

Cell phone  0.5 x number of cell phones = Y10 

Others    2 x number of other assets = Y11 

 

Asset Score = Σi
11

 Yi 

 
House  

 

Electricity  If not connected Z1 = 0 

If connected  Z1 = 5 

Roof   If roof made from straw or leaves Z2 = 0 

If roof made from corrugated iron or roof tiles Z2 = 10 

 

House Score = Σi
2 

Zi 

 

Total Household Wealth Score = Livestock Score + Asset Score + House Score 
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Annex 4: WEPs and availability cited by the participants 

 
Botanical family Vegetables Local name  Availability 

Amaranthaceae Alternanthera sessilis Lem. Idé/Achoukpa Whole year 

 Amaranthus spinosus L. Tete/ Yarin/Yantoto Rainy season 

 Celosia argentea L. Soman/Somon Rainy season 

 Celosia laxa Schur & Thonn. Djehoundje Rainy season, long 

rainy season 

Aizoaceae Trianthema portulacastrum L. Eitai Rainy season, long 

rainy season 

Asteraceae Emilia coccinea G.Don Etiologbo Whole year 

 Emilia sonchifolia (L.) DC. Gbolo/Akogbo Rainy season, long 

rainy season 

 Kleinia abyssinica A.Berger Inonmiloufu Rainy season 

 
Launaea taraxacifolia ( Willd.) Amin 

ex C.Jeffrey 

Yantoetoe Rainy season 

 Struchium sparganophorum Kuntze Imondo/Toloman Whole year 

 Vernonia amygdalina Delile Amavive/Anouko 

sauvage 

Whole year 

Convolvulaceae Ipomoea aquatia Forssk. Efo odo/ 

Emenninodo/Emene 

Whole year 

Lamiaceae Ocimum gratissimum Forssk. Ambaba  

Nyctaginaceae Boerhavia diffusa L. Tikpeninla Rainy season 

Scrophulariaceae Limnophila indica (L.) Druce Olonan 16 Whole year 

Solanaceae Solanum sp. L. Ossounodo Long dry season 

 Vitex doniana Sweet. Fonman/Ori/Fontin/Ok

ou/Akou 

Whole year 

Tiliaceae Corchorus tridens L. Eiyo Rainy season 

Verbenaceae Stachytarpheta indica Vahl. Ogafa/Yimondou/Olé Whole year 

IND Not idenified Olowomeroun  

IND Not identified Omounimouyé  

 Not identified Agbado Eyè  

 Fruits Local name Availability 

Anacardiaceae Sorindeia warneckei Engl. Babaonkoun Whole year 

 Spondias mombin L. Iweiwe Rainy season 

Annonaceae Annona senegalensis Pers. Ebo/Ebo 

odan/Azonguegue/ 

Yingloe gbeton 

Dry season, long dry 

season, rainy season 

 Uvaria chamae P.Beauv. Ziwokouwehouwe/Oro

udjou 

Long dry season 

Apocynaceae Landolphia owariensis P.Beauv. Ossanigbo Dry season, long dry 

season 

Asclepiadaceae Ceropegia sp. L. Orobi Rainy season, dry 

season 

Cucurbitaceae Coccinia grandis (L.) Voigt Teingninhi Long dry season 

 Lagenaria siceraria (Molina) Standl. Kakaigba Dry season, long dry 

season 

Ebenaceae 
Diospyros mespiliformis Hochst. Ex 

A.DC. 

Oodou/Aodou/Owodou

/Andou 

Long dry season 

http://en.wikipedia.org/wiki/Amaranthaceae
http://www.ipni.org/ipni/idAuthorSearch.do?id=11692-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DLaunaea%2Btaraxacifolia%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=4454-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DLaunaea%2Btaraxacifolia%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=3983-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DDiospyros%2Bmespiliformis%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=2064-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DDiospyros%2Bmespiliformis%26output_format%3Dnormal
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 Diospyros monbuttensis Gürke Okotcho Long dry season 

Euphorbiaceae Drypetes floribunda Hutch. Tagbesso Rainy season 

Irvingiaceae 
Irvingia gabonensis Baill. ex Lanen.  

 

Assro/Oro May-august 

Leguminosae Dialium guineense Willd. Airan/Era/Ora Rainy season, long dry 

season 

 
Parkia biglobosa ( Jacq. ) R.Br. ex 

G.Don 

Igba/Ahouatin Rainy season, long 

rainy season 

 Pterocarpus santalinus Blanco Aigbin Long rainy season 

Menispermaceae Triclisia subcordata Oliv. Ossougban Whole year 

Moraceae Ficus sur Forssk. Okpoto Rainy season 

Myrtaceae Psidium guajava L. Yanganhoun/Kinkon/G

nangaou 

Whole year 

Passifloraceae Passiflora foetida L. Akolebodjou Dry season, long dry 

season 

IND Not identified Odjouangoutan  

IND Not identified Omoidjendou  

IND Not identified Sisrè  

IND Not identified Agbako  

IND Not identified Okou adja  

Rubiaceae Nauclea latifolia Sm. Ogbossi Long dry season 

Sapindaceae Blighia sapida K.D.Koenig Itchin Long dry season 

 Deinbollia pinnata Schumach. Kpekolokpekolo Long dry season 

 Lecaniodicus cupanioides Planch. Eika Dry season 

 Pancovia bijuga Willd. Eheyi Dry season, long dry 

season 

Sapotaceae Mimusops andongensis Hiern Oshé Dry season, long dry 

season 

 Tubers Local name Availability 

Araceae Colocasia esculenta (L.) Schott Ikoko odo Long dry season 

Dioscoreaceae Dioscorea sp. Plum. Ex L. Oho/Ohoro/ Whole year 

 Dioscorea sp. Plum. Ex L. Oguitchou Whole year 

Asclepiadaceae Mondia whitei Skeels Ichégou Whole year 

Lamiaceae Ocimum canum Sims Akohun Whole year 

 Spices Local name Availability 

IND Not identified Itchata Long dry season 

Asclepiadaceae Mondia whitei Skeels Ichégou Whole year 

IND Not identified Ewéiroun  

IND Not identified Ifé obè  

IND Not identified Akale  

 

http://www.ipni.org/ipni/idAuthorSearch.do?id=31201-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DIrvingia%2Bgabonensis%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12576-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DParkia%2Bbiglobosa%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=1192-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DParkia%2Bbiglobosa%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=2268-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DParkia%2Bbiglobosa%26output_format%3Dnormal

