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Abstract 
 
 

Ranked as one of the poorest countries in the world, Mali is in the drought-prone region 

of sub-Saharan West Africa. This study, which draws on data from a range of urban and 

peri-urban settings, examines the constraints and opportunities for horticultural 

production in greater Bamako, Mali’s capital. In doing so it aims to provide a gendered 

perspective of production activities and resource use in traditional and temperate 

vegetable production systems. The analysis is based on a survey of 71 producers in 5 

urban and peri-urban locations in greater Bamako. Contextual information was also 

gathered during 52 trader questionnaires and SSIs carried out on 4 of Bamako’s urban 

and peri-urban markets. 

 

Findings indicate that temperate vegetable crops are more often grown by male producers 

in the most urban areas on rented land. The research found that female producers were 

generally older and less educated than their male counterparts, and were more likely to be 

using squatted land and growing traditional vegetables. It also found that whilst 

traditional vegetables suffer from a lack of prestige, they are nevertheless consumed on a 

daily basis and are not perceived as being in decline. In terms of resource use, temperate 

vegetables required more frequent watering than the traditional varieties, but use of 

fertilisers and pesticides was consistent across all types of production activity. 

 

The research concluded that farmers and would benefit from more cooperative working 

practices, improved education and extension services to regulate indiscriminate use of 

chemical pesticides and fertilisers, and an integrated approach by local authorities to 

urban waste management.  It was also noted that female producers’ production activities 

were undermined by dependence on de facto land allocation, and that this could be 

improved by temporary statutory titles. 
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1. Introduction 

1.1. Background 
 

African agriculture generally is experiencing declining productivity levels as a result of 

drought, soil degradation and various social and political factors (Rowland, 1993). In sub-

Saharan Africa, as a result of increasing pressure on land resources, cultivated land per 

capita has decreased by 40 percent since the mid 1960s (Franzel et al. 2004). Current 

trends in urbanisation point to an increase in both the magnitude and impact of urban and 

peri-urban agriculture (UPA), which will see a rise in demand for irrigation water, 

especially in the arid and semi-arid regions of the world (Kilieu, 2004).  

 

With this increased urbanisation comes a demand from more affluent consumers for more 

specialised non-traditional types of horticultural crop, such as cabbage and lettuce (Zallé, 

1999; Weatherspoon and Reardon, 2003; Wooten, 2003; Weinburger and Lumpkin, 

2005). Freidberg (2003) points out that whilst, centuries earlier, the Portuguese had 

introduced many New World vegetables, such as the tomato, to coastal West Africa, it 

wasn’t until the end of the nineteenth century that these types of vegetables were being 

used in Sahelian cuisine. The production of vegetables in West Africa before the advent 

of French colonialism at the turn of the twentieth century was generally of local 

traditional varieties such as okra, African aubergine, and leafy greens such as amaranth 

and hibiscus (Zallé, 1999; Freidberg, 2003). The rudimentary techniques employed by 

traditional producers were developed to produce European vegetable varieties which 

would both provide food for the colonial administration and serve as experimental 

gardens (Freidberg, 2003).  

 

Commercial crop varieties have been shown to be more reliant on external inputs and 

natural resources than indigenous vegetable (IV) varieties, which are much better adapted 

to low input agriculture (Shiva, 1993; Mnzana, 1997; Padulosi et al. 1999; Adebooye and 

Opabode, 2004). This is coupled with a tendency for producers to be dependent on 

continuous cropping of a smaller range of crops, which can lead to a situation of 
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vulnerability to crop failure through pest/disease outbreaks (Grivetti and Ogle, 2000; 

Porter et al. 2003; Kessler et al. 2004). In turn, the increased focus on commercial 

varieties has serious consequences for local biodiversity (Wooten, 2003; Adebooye and 

Opabode, 2004), and may result in changes to eating patterns which affect the nutritional 

value of food and local knowledge of traditional food plants and their preparation 

(Grivetti and Ogle, 2000; Gockowski et al. 2003; Oniang’o et al. 2003).     

 

Mali is one of the world’s poorest and least developed countries, with a per capita income 

of about $250 (United States Department of State, 2002).  Most of Mali’s agriculture is 

rain-fed, but more recently urban growth and access to urban markets has meant new 

opportunities for livelihoods (Bah et al. 2003). This is particularly true for women, who 

are usually the main workers and traders in the field of traditional horticulture (Mnzava, 

1997; Dreschel et al. 1999; Shiva, 2000; Bah et al. 2003; Gockowski et al. 2003; 

Howard, 2003; Wooten, 2003). In addition, UPA is being given much more credence in 

terms of its ability to offer increased food security to the most vulnerable sectors of 

society, namely women, children and poor urban dwellers (Iaquinta and Drescher, 2000; 

Lee-Smith and Prain, 2006). In some West African cities, as much as fifty percent of the 

urban population is involved, in some capacity, in agricultural production (Lee-Smith and 

Prain, 2006). However, urbanisation in the arid and semi-arid areas has presented a new 

dimension to the sustainable use of natural resources. Time-honoured or traditional 

strategies for coping with pressures on the natural resource base are becoming 

increasingly irrelevant in the face of rapidly growing pressure on land (Franzel et al. 

2004). 

 

In order to ensure the livelihood benefits of UPA can be maximised, without 

simultaneously causing environmental degradation, it is necessary to gain a better 

understanding of the complexity of the issues at stake. Through examining, understanding 

and recording the dynamics within UPA systems, recommendations will emerge 

concerning the most appropriate and equitable natural resource interventions that hold 

potential for increasing food security in such marginal areas. 

 2



1.2. Rationale/objectives 
 

This research contributes to the knowledge of livelihood strategies in the urban and peri-

urban context of dryland countries, such as Mali. The research was carried out with the 

cooperation of the AVRDC (the World Vegetable Center) research facility in Bamako 

who offered guidance and practical on-site support. AVRDC is a global non-

governmental organisation (NGO) committed to improving food security in marginal 

areas (AVRDC, 2003). Integral to its involvement in the European Union (EU) 

coordinated IndigenoVeg programme, it is contributing to the promotion of the 

production of IV varieties in sub-Saharan Africa. This project, through the coordination 

and integration of current research efforts, is central to the debate surrounding the role 

played by IV varieties in food security, livelihood strategies, and sustainable resource use 

in urban and peri-urban areas. The information gathered through this research assists the 

AVRDC with this project, in addition to giving a gendered perspective of urban and peri-

urban vegetable production. The data will in turn shed light on the role of vegetable 

production in both sustainable livelihoods and the use of urban and peri-urban waste. 

 

The context of UPA in Mali remains relatively unexplored, and this research sought to 

understand the challenges and opportunities which exist for the sustainable use of natural 

resources in UPA systems. This concentrated on how an increased emphasis on 

commercialisation has affected both the production of indigenous crops and the use of 

urban and peri-urban natural resources. The analysis looked closely at the changes in use 

of crop varieties which are of particular interest to women, namely IV, and the resulting 

consequences for their livelihood strategies and household1 food security. This aimed to 

demonstrate to what extent IV varieties and associated livelihood and accumulation 

strategies of women are in decline as horticultural production becomes a more 

commercialised pursuit. 

 

                                                 
1 It is appreciated that the term ‘household’ is a contentious issue, but for the purposes of this research it is 
taken to mean a non-specific number of individuals living together as a family unit. 
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1.3. Research questions 
 

1. What are the horticultural production activities and systems employed in the 

urban and peri-urban areas of Bamako, Mali? 

 

2. What role does gender play in UPA systems? 

 

3. Is the promotion of IV varieties likely to lead to improved LH options for women 

in the urban and peri-urban areas? 

 

4. Is the increased use of commercial varieties causing a higher proportion of natural 

resource use than the IV varieties? 

 

5. How does the gender balance in horticultural production change as systems 

become more commercial? 
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2. Literature review 
 

2.1. Introduction 
 

Studies have shown that traditional leafy vegetables, such as amaranth, provide the 

backbone of diets across rural and urban Africa (Gockowski et al. 2003). However, the 

use of these varieties of domesticated and semi-domesticated plants is under threat from 

the introduction of commercial crops, such as Brassicas (Gockowski et al. 2003; Wooten, 

2003), which have been replacing traditional crops in many urban markets throughout 

Africa (Gockowski et al. 2003). 

 

Weinburger and Lumpkin (2005) point out that by comparison to other regions of the 

world, horticultural yields in Africa are exceptionally low, and there are many factors 

which need to be addressed in dealing with this problem. This review attempts to outline 

some of the factors which affect the productivity of UPA, with a view to shedding light 

on the constraints and opportunities generated by these production systems.    

 

2.2. Background to urban and peri-urban production 
 

In the global North, there is generally a clear separation between the urban and rural 

worlds, particularly in terms of agricultural production (Mougeot, 2006). However, in the 

global South, agriculture is not confined to rural areas, and even though often 

disapproved of by urban authorities, it plays an intrinsic role in urban areas, both as a 

means of providing incomes, and of enabling the urban poor to increase their portfolio of 

household coping and accumulation strategies. 

 

Dreschel et al. (1999) outline that the concept of a peri-urban zone is not fixed in time 

and space, and whilst containing elements of both rural and urban environments, it also 

possesses unique characteristics which are neither strictly rural nor urban. The peri-urban 

interface (PUI) has been defined or understood in very different ways, and in some 
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instances the concept has not been addressed at all, which has led to confusion over the 

particular dynamics and interplay within these rural-urban interface zones (McGregor et 

al. 2006).  Dreschel et al. (1999) also note that urban and peri-urban agriculture are terms 

which are used interchangeably when reflecting agricultural production destined for 

urban consumption. This again does not aid in a clear and unified understanding of the 

issues at hand or the idiosyncratic nature of this concept, and thus creates problems in the 

adoption of viable solutions which will lead to the most appropriate outcomes for each 

individual circumstance.  

 

Since the early 1980s there has been a marked increase in the recognition of the 

importance of UPA as a source of urban food supply (McGregor et al. 2006). Some 

examples from sub-Saharan Africa cite that in some cities as much as 95% of urban fresh 

vegetable consumption is catered for by urban producers, which greatly reduces the 

dependency on urban food imports (Armar-Klemesu, 1999; Anosike and Fesona, 2004). 

This undoubtedly has important implications for the self-reliance in food of major cities, 

which can greatly contribute to mitigating the effect of food insecurity of vulnerable 

groups, such as the urban poor (Maxwell et al. 1998).  

 

Armar-Klemesu (1999) and Moustier (1999) point out that the short marketing chains of 

UPA means that, with less middle men and less spoilage in transit, products can be sold 

more cheaply. They also note that urban farmers are more likely to consume fresh fruit 

and vegetables than consumers in the same wealth bracket who do not cultivate, which 

has beneficial implications for diets. 

 

The intensive nature of horticultural production makes it attractive to small scale farmers 

due to its high value compared to arable crops. This is especially true in the urban and 

peri-urban areas where markets and labour are easily accessible (Weinburger and 

Lumpkin, 2005). UPA is generally opportunistic in nature, and is practised wherever 

producers find the space to plant a few seeds, be that on roadsides, industrial estates or 

building sites (Mougeot, 2006). Zallé (1999) indicates that whilst UPA is already a 

widespread activity in African cities, it is set to become even more developed. He 
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attributes this to two principal factors. On the one hand there is an increase in demand for 

fresh vegetables by a burgeoning urban population and the associated changes brought 

about by a higher living standard and an evolution of eating patterns. Conversely, this 

urbanisation simultaneously ushers in an increase in urban deprivation and 

unemployment, which then forces many people into production as a survival tactic and 

coping strategy. 

 

2.3. Gender disparity in urban and peri-urban production 
 

A greater understanding of men’s and women’s constraints and opportunities afforded by 

UPA requires much more site-specific analyses and prescriptions which do not rely on a 

single conceptualisation of the issues at stake (Anosike and Fesona, 2004). 

 

Kessler et al. (2004) make a distinction between male dominated irrigated temperate 

vegetable production and female dominated production of IV varieties. In many West 

African cities it is observed that it is the men who dominate the commercial agriculture 

sector, and are now increasingly involved in the marketing of produce, which has 

traditionally been a female-dominated sector (Von Braun, 1995; Howard, 2003; Anosike 

and Fesona, 2004; Vélez-Guerra, 2004; Mougeot, 2006). Nabulo et al. (2004) noted that 

in Uganda, women grew the crops which required much less in terms of capital input and 

labour, and concentrated on perishable crops which provided them with a source of 

livelihood and free food for home consumption.  

 

Obuobie et al. (2004) and Vélez-Guerra (2004) point out that the predominant view in 

Africa is that it is women’s primary role to provide household food security. UPA can 

provide an important source of income to women who lack education and skills necessary 

to formal employment (Anosike and Fesona, 2004). Kessler et al. (2004) comment that 

this lower level of education is one of the principal contributing factors which prevent 

women from moving into the more lucrative production of temperate vegetable varieties.   

 7



Women farmers tend to be pushed out of productive areas and onto land of poor quality 

that is not suitable for growing higher value crops (Wooten, 2003; Anosike and Fesona, 

2004). Women are often faced with a number of constraints, be they lack of education, 

legal issues such as land inheritance rights, or cultural attitudes which prevent them from 

household decision-making, which can all limit their access to the means of production 

(Mougeot, 2006). Kessler et al. (2004) comment that in greater Bamako women cultivate 

on a much smaller scale than men, and tend to be restricted to more marginal plots of 

land with poor soil and little access to irrigation water.  This means that women tend to 

grow vegetables close to their homes and to water sources, and can fit in their cultivation 

around their other domestic duties. 

It is interesting to note that women are often found to be dominant in the decision-making 

process in UPA whilst it remains principally a pursuit for domestic consumption 

(Maxwell et al. 1998). 

 

2.4. Women’s role as guardians of biodiversity 
 

Howard (2003) indicates that in most of the societies throughout the world who greatly 

depend on traditional plant resources it is the women who hold the greater knowledge of 

local plant biodiversity as it is they who use the plants in their daily lives. Becker (2000) 

points out that these gender differences are a reflection of the traditional roles of men and 

women in producing different components of the diet, whereby men provide the grain 

and the women the sauce ingredients. Oniang’o et al. (2003) state that with few 

exceptions, all ethnic cuisine in sub-Saharan Africa is similar in its composition, that 

being of a starchy carbohydrate food served with a vegetable sauce or relish.   

 

It is often suggested that it is women who most value traditional vegetables as historically 

it is through their continued daily use that they who have ensured the continuing survival 

of the crops (Future Harvest, 2001; Howard, 2003). Women in sub-Saharan Africa are the 

principal custodians of seed, and have, over generations, selected the varieties most suited 

to marginal environments as it is they who often have less access to good quality land and 
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resources (Howard, 2003). It is further suggested that women have a much broader 

selection criteria than men as they seek to use the by-products of food plants for a variety 

of different purposes, such as crafts and livestock fodder. These aspects have seldom 

been acknowledged in the development of commercial crops. 

 

Eyzaguirre (1997) indicates that as women are often the principal producers and 

consumers of IV, their livelihoods will suffer the worse consequences of lack of research 

and development and the promotion of traditional varieties. He further suggests that the 

association of these varieties with women may be one factor which has led to their 

perception as low status crops.  

 

Howard (2003) argues that most ethnobotanical studies have not taken the gender-

specific knowledge of local plant biodiversity seriously enough, often failing to recognise 

the depth of understanding held by women.  This inevitably huge implications for 

biodiversity conservation, and may mean that the safeguarding of local plant knowledge 

will be fundamentally flawed. 

 

2.5. Status of indigenous/traditional vegetables 
 

Traditional vegetables are classified by the FAO (1988) as being the fruits, leaves and 

roots of plants which are used through custom or habit, and which were especially 

important in times of drought and famine. Mnzava (1997) and Howard (2003) point out 

that it is often very difficult to list species categorically as wild, semi-domesticated or 

domesticated plants as there is often a blurring of the boundaries and strict classifications 

are not appropriate. Wild and semi-domesticated plant foods form an intrinsic part of 

local agriculture and food procurement systems (Adebooye and Opabode, 2004), and 

their role in food security and nutritional diversity in addition to their economic 

importance is increasingly recognised (Grivetti and Ogle, 2000; Padulosi et al. 2002; 

Adebooye and Opabode, 2004; Weinburger and Lumpkin, 2005). 
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What Padulosi et al. (1999) refer to as the “narrow portfolio” of modern agriculture is 

also touched upon by many authors (Kuhnlein and Receveur, 1996; Mnzava, 1997; 

Adebooye and Opabode, 2004). They question the logic of using a decreasing number of 

crops to ensure food security and achieve an end to poverty. One of the main arguments 

is that this increases vulnerability to devastating loss of crops through disease or pest 

outbreaks and not having alternative sources of foods to compensate for this loss 

(Kuhnlein and Receveur, 1996; Mnzava, 1997; Padulosi et al. 2002).  

 

Mnzava (1997) argues that IV have a negative image in the eyes of some producers and 

consumers, who perceive them as animal feeds. Oniang’o et al. (2003) state that the 

under-consumption of IV in the wealthier income groups is due to their perceived status 

as “poor people’s” food. They also indicate that anaemia resulting from iron deficiency is 

a prevalent problem throughout Africa. He notes that it is with education that these 

perceptions could be changed so as to promote the use of indigenous nutrient rich, rather 

than commercial, crops. 

 

Kessler et al. (2004) and Weinburger and Lumpkin (2005) note that as a result of the low 

capital costs required in growing IV as well as their suitability to more marginal 

conditions, the risks are lower, which makes these varieties much more attractive to 

marginalised groups, such as women. 

 

It is thought by some that the logistics of undertaking an extensive conservation 

programme to safeguard these IV varieties is just not possible when dealing with less 

developed countries with poor infrastructure. This is the primary argument offered by 

Future Harvest (2001), Howard (2003) and Adebooye et al (2005) who cite that the most 

realistic approach to raising the status of IV varieties is to develop improved varieties and 

maintain them in situ as a commercially viable crop.  
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2.6. Advantages of indigenous/traditional vegetables 
 

The reasons that traditional vegetable varieties are attractive to producers are manifold. 

Indigenous crops which have been developed by farmers in harsh conditions over 

generations have a high number of desirable traits for growing in marginal environments. 

They have a much higher tolerance of stresses such as drought, and are much more 

resilient in the face of attacks from pests and diseases (Padulosi et al. 1999; Adebooye 

and Opabode, 2004).  

 

The shorter period of time for traditional vegetables to be ready for harvesting adds to 

their importance as a valuable source of nutrition and as a consistent cash crop which can 

be harvested over a longer period (Mnzava, 1997; Kessler et al. 2004). This is supported 

by the improved availability of seed, which is usually either saved by producers or locally 

abundant and therefore much cheaper than that of imported commercial varieties, and 

coupled with the fact that many of these varieties are propagated using cuttings (Kessler 

et al. 2004).  

 

2.7. Waste issues 
 

UPA is increasingly being recognised as a means of dealing with the problems of waste 

disposal in cities (Armar-Klemesu, 1999; Dreschel et al. 1999; De Bon, 2001). Whilst it 

is acknowledged that much of the waste is potentially harmful, especially in the case of 

untreated industrial or domestic wastewater, the introduction of decentralized wastewater 

management systems can provide a source of beneficial organic matter for soil 

improvement and crop production (Parkinson and Tayler, 2003). Unlike studies of UPA 

systems in other West African cities (Smith et al. 2004; Obuobie et al. 2006), Vélez-

Guerra (2004) found that amongst members of farmers’ associations in Bamako that the 

re-use of wastewater is positively discouraged. 
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Dreschel et al. (1999), Smith et al. (2004) and Obuobie et al. (2006) report that too often 

governments have tried to ban UPA as a means of preventing the reuse of urban waste, 

rather than attempting to create systems of integrating agriculture and waste management. 

In order to benefit from the advantages of this system, an integrated approach to 

managing the relationship between crop production and waste disposal is advocated in 

order to maximise the benefits of horticulture to the urban environment and provide safe 

products for urban consumers.   

 

2.8. Land issues 
 

Vélez-Guerra (2004) points out that there are usually a multitude of land access, tenure 

and occupancy systems in operation in developing countries. Like most of sub-Saharan 

Africa, Mali has a complex and dynamic land tenure system, where many different types 

of land rights co-exist. The state is the overall trustee of national land, but in rural areas 

land rights are mainly allocated on a de facto basis, whilst urban areas are more subject to 

statutory rights like land titling (Bah et al. 2003). The confused and often contradictory 

nature of these systems is generally more concentrated in urban areas where legal and de 

facto systems overlap (Vélez-Guerra, 2004). The peri-urban areas represent a particular 

problem in this respect as these two systems increasingly interact and come into conflict. 

In addition, the social and political legitimacy given to de facto land occupancy often 

means it is given more credence than the legal occupancy systems in operation (Vélez-

Guerra, 2004). Much evidence suggests that UPA tends to develop in areas which have 

an uncertain tenure status, and where there exists certain ambiguities over legal rights and 

access (Lynch et al. 2001). Further, wealthier urban residents are displacing small-scale 

farmers in peri-urban locations by buying up land to pursue commercial-scale horticulture 

(Moustier, 1999; Bah et al. 2003). This has implications for the often poorly educated 

small-scale peri-urban farmers, who may have no alternative other than to become low-

waged farm labourers.  

 

Chancellor (2004) observes that in Africa it is very unusual for gender equality in access 

to resources such as land and irrigation water. As Vélez-Guerra (2004) indicates, 
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women’s access to land is inhibited by many factors which include patrilineal inheritance 

of land, traditional division of labour between the sexes and insufficient understanding of 

land rights and law. Becker (2000) indicates that in southern Mali, it is the men who 

dominate the production and sale of fresh produce, which is usually commercial crops, 

and have a stronger de facto claim to fertile land for production. Grigsby (1996) claims 

that it is due to male control of land tenure systems and gender bias in interventions that 

women have been unable to contribute to development in a meaningful way. Further, he 

adds that the increased use of land for commercial horticulture and the year-round nature 

of production are depriving women of being able to make use of the fallow period as a 

valuable resource. Lack of access to secure savings schemes means that most women 

choose only to earn what is necessary to meet their day to day requirements, which means 

they are stuck in a vicious circle of vulnerability and do not have the capital to expand 

their enterprises. 

 

Zallé (1999) indicates a situation in Bamako whereby UPA is potentially under threat 

from a number of factors, including loss of land to residential or industrial construction 

and the lack of specific legislation to regulate its operation. Lynch et al. (2001) indicate 

that problems over the legality and security of tenure of UPA systems need to be taken 

into consideration to promote integrated and sustainable urban planning which 

encourages urban food security. Zallé (1999) underlines that a lack of education and 

social cohesion between producers needs to be overcome, as this puts them in a weak 

position when dealing with the authorities over land issues.  

 

Ironically, due to women’s traditional lack of access to land, Bah et al. (2003) found that 

women in Bamako had much more positive perceptions of the potential for small-scale 

production and trade in vegetables than their male counterparts.  

 

2.9. Conclusion 
 

Mougeot (2006) emphasises the statisticians’ predictions that by 2015 the world will have 

at least 564 urban conurbations which have populations of over one million inhabitants, 
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and over 400 of these will be in developing countries. Sub-Saharan African countries are 

experiencing the most rapid population growth, coupled by an associated explosion in the 

rate of urbanisation (Lynch et al. 2001). Further projections, which anticipate that within 

the next thirty years half of the world’s population will live in urban areas, underline the 

compelling argument for developing sustainable means of producing food and 

employment opportunities, especially in marginal areas, such as sub-Saharan Africa 

(Dreschel et al. 1999). 

 

Figure 2.1 Trends in population growth 

Rural population, Global South 
Rural population, Global North 

Source: adapted from
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With urbanisation growing at such a pace, UPA has the potential to deal with the growing 

problem of urban waste, provide fresh food and employment for urban dwellers 

(Moustier, 1999). Further, in recycling urban wastes and maximising the scarce 

availability of water in dryland environments, the benefits of UPA will extend far beyond 

the immediate economic gains (Dreschel et al. 1999).  

 

Obuobie et al. (2006) indicate that a central consequence of the urbanisation phenomena 

is that the necessary quantitative increases in food production are accompanied by 

qualitative changes in urban food demand. Weatherspoon and Reardon (2003) argue that 

the domestic markets for fresh food in Africa are far greater than the export markets. 

They cite the rise of the supermarket sector as the factor which will most influence 

production and marketing of fresh produce in the immediate future. They add that 

anticipating and understanding the issues that this transformation of the food retail sector 

will bring is perhaps the most important challenge facing the development of food 

production in Africa.  

 

One of the principal problems facing UPA is the low status afforded to it within urban 

planning schemes. Zallé (1999) is of the opinion that the survival of UPA in Bamako 

depends greatly upon having specific legislation and the creation of strong producer 

groups. He strongly argues in favour of producer-led initiatives which will emphasise the 

important role that horticultural production plays in feeding and employing the urban 

population, and which will address the problems of advancing urbanisation and uncertain 

land tenure.  

 

Padulosi et al. (2002) indicate that it is necessary to understand the issues behind the 

neglect of certain traditional vegetable species in order to address the problems with 

appropriate interventions. They emphasize that the best means of conservation is in 

community managed schemes which will add value to local knowledge and promote 

“ownership” of the resource base, thereby improving the likelihood of sustainable 

stewardship of resources.  
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Porter et al. (2003) underline that the growing intensity of irrigated horticulture poses 

serious a environmental threat, in that it is driven by short-term market-driven priorities 

and is not regulated in terms of irrigation, pesticide or fertilizer use. Zallé (1999), Bah et 

al. (2003) and Weinburger and Lumpkin (2005) suggest that the increased competition 

for natural resources brought about by an expansion of UPA has to be, in part, addressed 

through the integration of agriculture and city-planning in order to ensure sustainable 

local development. 
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3. Methodology 
 

A mixed methods approach was employed to attain both quantitative and qualitative 

information from the respondents. Whilst conducting any social research in practice, it is 

inevitable that there will be a certain overlap between these two types of approaches, and 

it is more likely that it is in the treatment of the data that a clear distinction between 

quantitative and qualitative information becomes more apparent (Devereux and 

Hoddinott, 1992; Denscombe, 1998). The use of a variety of complementary methods 

was intended to permit triangulation of results, providing patterns and extending 

understanding through giving reasons for these patterns (Magrath, 1992; Stern et al, 

2004), whilst simultaneously allowing any discrepancies to be highlighted and 

investigated (Laws et al, 2003; Pound et al. 2003). As a result of the limited time 

available for the research to be carried out, purposive methods of sampling were deemed 

the most suitable means of selecting the target group (Nichols, 1991). This strategy was 

intended to be based upon information provided by key stakeholders identified by 

AVRDC, market surveys and local records. It was anticipated that AVRDC would have 

considered the outline research proposal in advance of the research being undertaken, and 

would have offered meaningful advice on a feasible sampling strategy and the realistic 

scope of the research.  
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3.1. Description of the research site 
 

3.1.1. Mali 
 

Mali is a vast land-locked country in sub-Saharan Francophone West Africa. Whilst 

French is the official language of the country, it is rarely spoken outside elite, educated 

circles, with the majority of the population speaking Bambara. It is one of the world’s 

least developed countries, ranking 174 out of 177 in the Human Development Index 

(HDI) (UNDP, 2005). The country has an ethnically diverse population of approximately 

12 million people, of which the Bambara represent the largest ethnic group.  

 
Figure 3.1 Map of Mali showing location of Bamako  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Source: http://fao.org 
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The Niger River flows eastwards from Guinea, through the lower part of the country and 

on to Niger. The importance of the river Niger cannot be underestimated; it provides a 

major transport and trade route as well a being an important source of sustenance. Over 

forty percent of the country is desert. Mali’s climate is characterised by pronounced wet 

and dry seasons, with rains falling in the southern part of the country from June to 

September. Agricultural activity accounts for eighty percent of Mali’s workforce. 

 
 

3.1.2. Bamako 
 

Bamako, Mali’s capital and largest city, is situated in the south western part of the 

country and straddles the Niger River. It became the capital of French Sudan in 1908, and 

remained the capital after Mali gained independence from the French in 1960. It is Mali’s 

administrative centre, and current estimates put population numbers at around 1.2 

millions. The majority of Bamako’s more recent urban development has taken place to 

the south of the river, a large residential area which extends towards Sénou international 

airport. This is, in part, due to the geographical location of Bamako, as its Northern 

perimeter is contained by a rocky plateau.  

 

3.2. Sampling strategy 
 

The five villages/districts and local markets in greater Bamako were intended to permit a 

comparative analysis of UPA systems, and provide an ample sample size from which to 

derive analyses, and allow an opportunity to consider if and how commercial horticultural 

enterprises directly affect gender representation, resource use and livelihood strategies. 
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3.2.1. Key informants 
 
Key informants from within the AVRDC, and other associated organisations such as 

ICRISAT were selected using purposive quota sample, based upon the criteria of having 

specific knowledge of the research area (Nichols, 1991). 

 

3.2.2. Production areas 
  

The five production areas in the sample were chosen according to a quota system based 

upon information provided by key stakeholders (Nichols, 1991; Laws et al. 2003). The 

sampling process was aimed to target a segment of the overall population, namely 

vegetable producers, and so certain methods had to be employed to find members of the 

target population (Holland and Campbell, 1999). This was carried out using information 

gained from key informants, using criteria for selection which were defined according to 

the classification of urban and peri-urban areas into distinct groupings (see section 

3.2.2.2). One area from each of the groups was chosen so as to best represent the diverse 

range of UPA production areas to be found in and around a typical African city. As 

AVRDC have been working in Bamako since 1997 and have forged links with 

communities over that period, they already had a wide range of information about the 

changing dynamics within the production areas of greater Bamako and how these areas 

have evolved. They were thus ideally placed to offer information on areas from which the 

sample was selected.  

 

3.2.2.1. Description of production areas 
 

Initially a clear system of classification of what constituted the types of urban and peri-

urban areas of interest to this study was established. For this purpose, the definitions of 

what is meant in this study by the term peri-urban interface (PUI) are discussed in the 

following section.  
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3.2.2.2. Peri-urban classification 
 

The term PUI is generally regarded as being one which is difficult to describe (Iaquinta 

and Drescher, 2000; Brook et al. 2001; Rakodi with Lloyd-Jones, 2002). It is widely 

understood as an area which is neither strictly rural nor urban, but which has elements of 

both, and an area where movement and interaction between rural and urban worlds take 

place.  

 

By its very nature, each individual location has a different set of criteria which need to be 

considered, not merely spatial, but also temporal, social, biological and intellectual. 

These criteria then have to be taken into consideration as a being part of a whole, 

dynamic, and evolving set of processes. Equally, it is impossible to think of the PUI as an 

area which can be drawn on a map around a given site where these urban-rural 

interactions take place (Brook et al. 2001; Rakodi with Lloyd-Jones, 2002). McGregor et 

al (2006) refer to a rural-urban gradient, but indicate that there is no uniform steepness 

across the entire zone, or even in all directions within the PUI. In addition, there may be 

isolated pockets within the PUI which have retained very urban or rural characteristics 

and which do not conform to the characterisation of their immediate surrounding 

neighbourhoods.  

 

As this set of criteria is different for every location, and is ever changing, this only serves 

to add to the confusion over what constitutes the PUI. As a result of this lack of a single 

comprehensive classification of the divisions between rural, peri-urban and urban, this 

research will use its own set of broad definitions for each of the production areas 

sampled, which are outlined in Table 3.1. 

 

Through Informal Interviews with key informants at AVRDC, production areas were 

identified which fulfilled these selection criteria. The production areas were selected on 

the basis that they provided a broad representation of a range of urban and peri-urban 

settings to be found within greater Bamako.   
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Table 3.1 Classification of production areas 

 Bakaribougou Badalabougou Djikoroni Kati Samaya 

Taxonomy Old urban New urban Embedded 

peri-

urban 

Urban peri-

urban 

Rural peri-

urban 

Definition Long 

established 

urban area 

Recently 

established 

urban area 

In process 

of being 

absorbed 

by urban 

centre 

Peri-urban 

area which 

possesses 

more urban 

than rural 

characteristics 

Peri-urban 

area which 

possesses 

more rural 

than urban 

characteristics

Distance 
from 
urban 
centre 

In north of 

urban centre 

To south of 

urban centre 

On western 

edge of 

urban 

centre 

20 kms from 

urban centre 

15 kms from 

urban centre 

Level of 
dynamic 
change 

Low High High Moderate Low 

Level of 
interaction 

with 
urban 
centre 

High High High High Moderate 

Level of 
interaction 
with rural 

area 

Low Moderate Moderate High High 

Pace of 
change 

Slow Moderate Fast Moderate Slow 

Source: Field research, Bamako, 2006. 
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3.2.2.3. Background to the production areas 
 

Figure 3.2 Map of urban Bamako, showing urban production areas  

 

Badalabougou

Bakaribougou

Djikoroni 

 
Source: National Geographic Institute of Mali (2003). 
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3.2.2.3.1. Bakaribougou  
 

Plate 3.1 Production area in Bakaribougou 

 
Source: Fieldwork 2006 

 

Bakaribougou (Old Urban) is situated in one the oldest residential areas of Bamako, and 

is an area long associated with horticultural production, having been developed as such, 

from 1955 onwards, in the last days of colonial rule (Zallé, 1999). What remains of this 

production area is a long a strip of land between the railway line and the main feeder 

route east out of Bamako, the Koulikoro road. Another tract of land just to the north of 

this site, and which was until recently Bamako’s equestrian centre, has also seen an influx 

of urban vegetable production.     
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3.2.2.3.2. Badalabougou 
 

Plate 3.2 Production area in Badalabougou  

 
Source: Fieldwork 2006 

 

Badalbougou (New Urban) is situated to the south of the river Niger. This is an area 

which has seen much urban development, the northern part of Bamako being contained 

by a rocky escarpment which prevents the spread of urban development in that direction. 

It is one of Bamako’s more affluent areas, typified by the presence of foreign embassies 

and NGO headquarters. The production area follows the banks of the Niger to the north 

of the Pont Des Martyrs, but also along the busy main road into Bamako from the south.  
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3.2.2.3.3. Djikoroni  
 

Plate 3.3 Production area in Djikoroni  

 
Source: Fieldwork 2006 

 

Djikoroni (Embedded Peri-Urban) was developed as an urban horticultural zone by the 

colonial authorities to assure food security after the First World War (Zallé, 1999). It was 

until recently the site of Mali’s military aerodrome and thus constituted a large open 

expanse of urban land which remained undeveloped, but which is currently in throes of 

rapid development.  
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3.2.2.3.4. Kati 
 

Kati (Urban Peri-Urban) is a small yet important market town situated to the north of 

Bamako. It has a large, busy bi-weekly market and is on the major northern transport 

routes out of Bamako. It is served by regular communal taxis, Sotramas (communal 

minibuses) buses and the weekly train to Dakar. 

 

Figure 3.3 Map of peri-urban area west of Bamako showing Samaya and Kati 

 

Kati 

Samaya

Source: National Geographic Institute of Mali (2003). 
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3.2.2.3.5. Samaya  
 

Samaya (Rural Peri-Urban) is a small village situated 15kms to the south west of 

Bamako. It is situated between the minor route to Guinea and the Niger river. It has a 

small daily village market. It is the terminus for the Sotramas to and from Sebenikoro, a 

western suburb of Bamako, and is also a stop for communal minibuses serving the areas 

along the Guinea road. 

 

3.2.3. Producers 
 

In an ideal situation, land registration records would have been used to draw up a 

sampling frame from which to select producers on a random basis. However, as a result 

of the often dubious tenure arrangements for much of the urban and peri-urban land used 

for production, and the nature of dynamic change within the context of UPA systems, it 

was not possible to obtain any accurate information on a potential sampling frame for 

individual producers. Therefore, once the areas had been selected, people were selected 

using a purposive system based upon availability and willingness to take part, and the 

observation that their production activities were representative of the horticultural 

production pertinent to the unfolding research (Nichols, 1991; Denscombe, 1998; Laws et 

al. 2003; Russell and Harshbarger, 2003).  

 
Table 3.2 Respondent numbers by area 

Data collection tool Respondent numbers 
Producer Questionnaires 71 

Producer SSIs 31 

Market questionnaires 52 
 

 

They were approached during field visits to the production areas by the research team.  

Table 3.2 shows the number of respondents sampled using each data collection method, 

and Table 3.3 goes on to provide a breakdown of the sample by production area or 
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market. The SSI group were drawn from within the producer questionnaire group, as 

outlined in section 3.3.3.   

 

Table 3.3 Breakdown of sample by production area 

Producer questionnaires 
Bakaribougou Badalabougou Djikoroni Kati Samaya 

 

 

 

Number 

sampled 

 

10 

 

12 

 

23 

 

15 

 

11 

 

Producer SSIs 
Bakaribougou Badalabougou Djikoroni Kati Samaya 

 

 

 

Number 

sampled 

 

6 

 

4 

 

13 

 

5 

 

3 

 

Market questionnaires 
Medina Coura Lafiabougou Djikoroni Sebenikoro 

 

 

 

Number 

sampled 

 

14 

 

 

15 

 

12 

 

11 

 

3.2.4. Producer groups 
 

It was intended that a resource mapping exercise would have made the geography of the 

village/district known to the research team and used as a tool in navigating around the 

different land holdings in the village/district. This task was also intended to have 

familiarised people with the research and encourage them to take part in the 

questionnaires and encourage engagements in group exercises such as focus groups. 

However, there were high levels of respondent apathy for group engagement, with many 

respondents over-burdened and reluctant to give up their valuable time for no tangible 
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benefit. Further Informal Interviews with AVRDC workers revealed that this apathy was 

often caused by disillusionment following previous projects’ failed attempts to create 

producer associations. 

 

3.2.5. Markets 
 

Figure 3.4 Map of Bamako showing the location of the markets used in sample 

 

 Source: National Geographic

 

Djikoroni 
market
 Institute of Mali (2
Medina Coura 
market
Lafiabougou
market 
Sebenikoro 
market 
 
003). 
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The nature of markets in developing countries, particularly in dynamic urban areas, can 

present problems in terms of a lack of official information about size or type of trading 

activity (Magrath, 1992).  Therefore, markets were identified through discussions of 

sampling strategies and market locations with key stakeholders (AVRDC and partner 

organisations). Information on each of the markets were recorded according to their size, 

regularity, proportion of stalls engaged in sale of vegetables, and their proximity to the 

city and main transport routes. Four markets which were found to best represent the 

diversity of markets within greater Bamako were selected for the surveys. Identification 

of different vegetables into two groups, whether they were exotic or traditional varieties, 

took place to aid the research process (see section 3.5).  

 

3.2.6. Market traders 
 

Markets were subject to a phase of observation, as a result of the lack of data on numbers 

of market traders and what they sell mentioned in the previous section. This was to assist 

in market trader selection, so as to give representative sample of the stall holders selling 

horticultural produce. The market traders had different varieties of vegetables on offer, 

and thus the stalls were classified into two groups, one of stalls selling predominantly 

traditional vegetable varieties, and the other of stalls selling predominantly exotic 

vegetable varieties. The sample of market traders was chosen purposively by quota, 

according to the type of produce they were selling. The criteria were for a proportionate 

representation of stalls selling either the traditional or exotic produce. 

 

3.3. Methods 

3.3.1. Informal interviews  
 

Informal interviews were held with key stakeholders to establish the focus of the 

research, and to gather background information necessary to best ensure the design of the 

research was appropriate to the context.     
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3.3.2. Questionnaires  
 

Producer and market questionnaires were used, which were mainly concerned with 

quantitative responses and were conducted through an interpreter and recorded on data 

sheets. There were no self-completion questionnaires due to low literacy rates, 

particularly among women (Laws et al, 2003). 

 

3.3.3. Semi-Structured Interviews (SSIs)  
 

It was intended that SSIs would be carried out in each of the production areas and in the 

markets. They were intended to raise a range of topics which expanded upon the 

information gathered in the previous questionnaires. It had been intended that a selection 

of participatory appraisal (PA) exercises would be used as a principal tool in the 

gathering of the qualitative data. However, in practice it became evident that the high 

levels of apathy for group engagement mentioned in section 3.2.4 would prevent this. 

Research design, by necessity, has to be an iterative process and in the event of this 

respondent apathy, an adaptive approach had to be taken to eliciting more qualitative 

responses (Laws et al. 2003). As a result, the SSIs took the form of an informal 

discussion session with willing respondents at the end of the questionnaires.  

 

3.4. Data analysis methods 
 

Owing to the small sample size, open questions using continuous information were used 

to gather data for the questionnaires. The responses were coded and aggregated into 

categories and stored in a matrix, and subsequently analysed using statistical tests. This 

was much more time consuming than using pre-coded questions, but allowed for a greater 

freedom in gathering information, and meant the research was response-led, rather than 

using predetermined criteria. This also allowed the raw data to be manipulated more 

effectively and permitted a greater range of data analysis methods (Laws et al. 2003). 

Had the data been purely categorical it would not have permitted the use of some 
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statistical tests, such as Chi Squares, because certain assumptions about the data would 

have been violated, such as having a minimum expected cell frequency of 5 or more 

counts.  

 

Qualitative data was analysed using techniques such as charting to identify the key 

themes within data and how these were interconnected. This was an iterative process 

which followed the divisions suggested by the data itself and not a pre-set list of 

categories (Laws et al. 2003). The information was then transferred into a matrix for ease 

of analysis and communication of results (Bernard, 1994). This was accompanied by an 

audit trail (Appendix 8.6), which gives an account of the data collection and analysis 

procedure and puts the findings into an appropriate context (Denscombe, 1998; Laws et 

al., 2003; Stern et al., 2004). 

 

3.5. Classification of vegetables 
 

It was evident at the outset of the research that the division between the definitions of 

traditional and exotic vegetables is somewhat blurred, and there exist a number of 

vegetables which are difficult to categorise as either strictly traditional or exotic. For the 

purposes of this dissertation these will be known as adopted varieties. This group 

encompasses all vegetables which have been introduced but, due to the length of time 

which they have been present, they have been adopted into traditional cuisine. In 

classifying vegetables for data collection and analysis purposes, the adopted varieties 

were grouped together with the exotic varieties. One of the principal reasons for having 

classified the vegetables into these two distinct groups was of the evidence gleaned 

during the collection of qualitative data on the consumption patterns for different types of 

vegetables. Whilst the adopted varieties have been present in Malian cuisine for a very 

long period, it is nevertheless evident that they have retained a certain prestige and are 

still considered as having an intrinsically higher cultural and economic value than the 

more traditional varieties. Table 3.4 briefly outlines the taxonomy of different vegetable 

types, and gives examples of vegetables which fall into each category of the 

classification. 
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Table 3.4 Taxonomy of traditional, adopted and exotic vegetable varieties 

 Traditional2 Adopted Exotic 

Definition Vegetables which have 

traditionally provided 

the basis for traditional 

day to day cuisine.  

Vegetables 

predominantly 

adopted during the 

first part of the 

twentieth century 

under French 

colonial presence. 

Temperate 

vegetable varieties 

introduced in the 

latter half of the 

twentieth century 

with a rise in 

urbanisation. 

Examples of 

vegetables in 

these groups 

observed during 

data collection 

Sweet potato leaves, 

amaranth, hibiscus, 

cassava leaves, baobab 

leaves, African 

aubergine, okra 

Tomatoes, onions, 

parsley, mint, 

aubergine, 

courgette, chillies, 

bell peppers  

Cabbage, carrots, 

lettuce, beetroot, 

turnip, celery, 

beetroot, leeks 

 

3.5. Management of data 
 
 

Due to there being both qualitative and quantitative information to analyse, careful 

planning and consideration was required in deciding which was the best system for data 

storage and management.  At the outset of the analysis procedure, the data was recorded 

in one database and then exported to packages which were the most appropriate to the 

aggregation and examination of each particular set of data.  

 

Firstly, the entire dataset was recorded as a database using Microsoft Access as this was 

deemed a more secure means of storing the raw data in master copy format. In addition, 

the structure of Access requires a much more disciplined approach to data entry, which in 

turn promotes a more rigorous approach to data management (Stern et al. 2004). Once the 

data had been coded and cleaned in separate Access tables, it was exported into Microsoft 

Excel spreadsheets and also SPSS datasheets for analysis. The codebook, which can be 
                                                 
2 Latin names of the traditional vegetables observed can be found in Appendix 8.7 
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found in Appendix 8.1, was consistent across all formats so as to limit confusion and 

allow a seamless integration of information. Each phase of the data management process 

was recorded as part of an audit trail, which is available in Appendix 8.6.  

 

Table 3.5 Outline of statistical analyses 

Non-parametric 
test 

Requirements Example of type of 
data interrogation 

Chi square test Two categorical variables with two or 

more categories in each, for example: 

• gender(male/female) 

• work alone(yes/no) 

Are female producers 

more likely to work 

alone than male 

producers? 

Mann-Whitney U 

test 

Two variables: 

• one categorical variable with two 

groups (e.g., gender)  

• one continuous variable (e.g., age) 

Are female producers 

likely to be older than 

male producers? 

Kruskall-Wallis test Two variables: 

• one categorical variable with three 

or more categories (e.g., land 

tenure) 

• one continuous variable (e.g., age) 

Do land tenure 

arrangements differ 

across the age range of 

respondents? 

Spearman’s Rank 

Order Correlation 

Two continuous variables, (e.g., age / 

percentage of production which is of 

traditional vegetables) 

Are older producers 

more likely to produce 

traditional vegetables? 

 

SPSS was used to generate descriptive statistics, both as a means of exploring the 

characteristics of the data, but also as a method to check that the values of variables were 

appropriate to further statistical analysis. In addition to descriptive statistics, Microsoft 

Excel was used to generate graphs and pivot charts as this particular feature in Excel is 

considered to be stronger than the equivalent tool in many other statistical packages 

(S.C.C., 2000). The combination of these processes helped to illustrate relationships and 

associations within the data. 
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Once patterns in the data began to emerge, it was necessary to test if any of these patterns 

and associations were potentially significant. This was carried out using SPSS, as it is 

considered to be a more appropriate statistics package than Excel for these types of 

analyses (S.C.C., 2000). Non-parametric tests were deemed the most appropriate form of 

statistical analysis due to the small sample size and the sampling strategy employed.  

 
Whilst non-parametric statistics are less sensitive than their parametric alternatives, they 

are useful for data which does not meet the stringent requirements of parametric 

techniques (Pallant, 2001). Table 3.5 outlines some examples of the tests which were 

carried out, and the types of data necessary to this process. 

 

Qualitative data, by its very nature, does not conform to any standard format of data 

aggregation and storage, which can therefore be very challenging to manage and interpret 

without compromising its integrity (Denscombe, 1998). The data was initially entered 

into a Microsoft Access database, and displayed in tables and using forms to provide an 

accessible format for analysis. The qualitative data was analysed according to the 

groupings implied by the data itself, in order to display the findings as a distillation of the 

information (Laws et al. 2003). This was an iterative process which aimed to refine and 

interpret the patterns and relationships identified in the data.  

 

Finally, the qualitative and quantitative data was subjected to a rigorous process of 

triangulation which aimed to lend weight to the internal validity of the findings from the 

“mixed suite” of sampling methods (Marsland et al. 1998). The result of this was to 

provide a tight data set from which conclusions could be drawn, and recommendations 

formulated.  

 

 
 

 36



3.6. Limitations of research process 

 

3.6.1. Sampling 
 

For the producers there is the question of the internal validity of the data and whether the 

sample was indeed a true reflection of the producers in each of the sample locations. As a 

result of budgetary and time limitations, the sample size itself fell far short of the type of 

respondent numbers necessary to ensure a 5% confidence interval as suggested by such 

authors as Krejcie and Morgan (1970) and Nichols (1991).  However, as was previously 

mentioned in section 3.1.3, accurate information on distribution, location and numbers of 

producers was impossible to attain, and so a representative sample of producers would 

have been difficult to calculate. Vélez-Guerra (2004) estimated that there were 

approximately 14,000 producers in Bamako engaged in UPA. Therefore, a representative 

sample of these producers would have required at least 370 interviews, which was 

impossible given the time and resources.  

 

3.6.2. Fieldwork 
 

The limitations of using a translator are highlighted by Devereux and Hoddinott, 1992. 

The effects of what Magrath (1992) refers to as ‘enumerator error’ can be mitigated by a 

period of training to familiarise assistant with the aims of the research and by getting the 

interpreter to convey all of the relevant information, and making sure it is consistent. 

 

Devereux and Hoddinott (1992) emphasise the point that any conclusions which can be 

drawn from a limited period of fieldwork have to be more tentative. Marsland et al. 

(1998) refer to the notion that the external validity of small research projects of short 

duration is questionable because of this inability to infer transferable conclusions from 

the findings.  
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3.6.3. Analysis 
 
As a result of the small sample size and the fact that much of the data was categorical, it 

was not possible to carry out an extensive range of statistical tests, as there were often not 

enough counts in each category. For example, Chi Square tests require a minimum cell 

count of 5, and often categories did not have the required number. 
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4. Results 
 

4.1. General characteristics of sample 
 
The sample from the production areas gave a total of 71 respondents, and this section 

seeks to provide some contextual information about the sample group. The producer 

group were mostly of Bambara origin (73%), but also the Malinké (7%); the Senoufou, 

Dofi, Maure, Maraca and Peulh ethnic groups each accounted for 4% of the total. All of 

the producers spoke Bambara as a first language, and only 7 (10%) could also speak 

French fluently, all but one of whom were men.  

 

Table 4.1 General characteristics of producer sample group (n= 71) 

Characteristic Mean S.E. of 
mean 

Mode Std. 
deviation

Age of producer  

in years 

 

43.06 

 

2.070 

 

60 

 

17.441 

HH size  

in numbers of people 

 

7.73 

 

0.665 

 

1 

 

5.601 

Production experience 

 in years 

 

16.13 

 

1.357 

 

20 

 

11.438 

 
 

Table 6.1 gives a breakdown of some of the general characteristics of the sample group. 

The majority of the producers, 49, were married (69%), whilst 19 were single (27%) and 

3 were widowed (4%). 25% of the producers fell into the 41-50 category, whilst 20%, 

18%, and 15% represent the 21-30, 31-40, and 51-60 age groups. The 61+ age group 

accounted for 13% of the overall total and the 20 and under category was 9%. The 

majority of producer households had between 6 and 10 people in them (41%), whilst 35% 

had 5 or fewer family members living in the household, 14% had 11-15 members, and the 

16-20 and 21+ categories had 6% and 4% respectively. There was a very wide spread of 

producers across all of the ranges of length of experience, from the newly established 
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right through to 50 years of production. As can be seen in Table 6.1, the mean of this 

experience was 16.13 years whilst the mode was 20 years. 

 

It is not necessary to provide an in-depth breakdown of the market trader’s data, as this 

information is not wholly relevant to the analysis, except where it is used to contextualise 

the producer responses. 

 

4.1.1. Education 
 

Of the 71 producers, 33 (46%) had received some form of education at either primary, 

secondary, further or koranic3 school. Of the total number of vegetable growers, 29 had 

received some form of education, a figure which represents 41% of the overall total of the 

producer sample. Table 4.2 shows the link between education and whether or not these 

respondents were growing exotic rather than traditional vegetables. Quite surprisingly the 

highest percentage of the different categories is that of the secondary education, which 

corresponds to 15% of the producer group. The respondents producing traditional 

vegetables represented only 21% out of the vegetable producers who had been educated, 

which was 8% of the overall total of producers. 

 

Table 4.2 Pattern of vegetable growing amongst formally educated producers (n=65) 

Predominant type of vegetable production 
Level of 

education 
Exotic vegetables 
% of producers 

Traditional vegetables 
% of producers 

 
Total 

Primary 9 5 14 
Secondary 14 3 17 

Further 8 1 9 
Koranic school 5 0 5 

None 26 29 55 
Total 

62 38 100 
 

                                                 
3 Koranic schools provide basic education in form of religious and moral instruction to 5-14 year olds. 
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4.2. Gender characteristics of sample 
 

4.2.1. Description of sample by gender 
 

Table 4.3 Gender ratio of producer questionnaires in each sample area 

Production area 
Bakaribougou Badalabougou Djikoroni Kati Samaya 

 

 

 

Number 
sampled 

 

10 

 

 

12 

 

23 

 

15 

 

11 

Gender 
ratio 

males/ 
females 

 

9:1 

 

 

12:0 

 

7:16 

 

13:2 

 

9:2 

 
Tables 4.3 and 4.4 aim to provide a gendered breakdown of the sample for each of the 

production areas. It is evident from these tables that the majority (76%) of the female 

sample came from the Djikoroni production area. No females were sampled in the 

Badalabougou area, whilst 2 were sampled in both Kati and Samaya, with the remaining 

single female respondent in Bakaribougou. 

 

Table 4.4 Gender ratio of producer SSIs in each sample area 

Production area 
Bakaribougou Badalabougou Djikoroni Kati Samaya 

 

 

 
Number 
sampled 

 

6 

 

 

4 

 

13 

 

5 

 

3 

Gender 
ratio 

males/ 
females 

 

5:1 

 

 

4:0 

 

2:11 

 

4:1 

 

2:1 
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4.2.2. Education and gender 
 

Figure 4.1 shows the level of education of male and female producers sampled. The 

female producers had received no education at all except in one case where the female 

producer had attended primary school. The HDI (UNDP, 2005) cites the percentage of 

adult literacy for ages 15 and above for women in Mali as 11.9%, and that of men to be 

26.7%. If this is to be considered as those who have attended at least primary school, the 

male producers are substantially above that figure at 66%, whereas the female producers 

significantly below it at just fewer than 5%.  

 

Of the 52 female market traders interviewed, 16 had received some education, of which 

11 had received primary education, 2 had been educated to secondary level and 3 had 

attended Koranic school. This total equates to 31% of the overall sample of market 

traders, which shows a remarkable difference to the producer sample. 

 
Figure 4.1 Level of education of producers by gender (n=71) 
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4.3. Age related characteristics 
 

4.3.1. Age and land tenure 
 
A Kruskall Wallis test showed an association between types of land tenure and the age of 

producers. The greater the age of the producer, the more likely they were to be using 

squatted land (X² = 19.175, d.f. = 4, p < 0.005). Figure 4.2 shows how the distribution of 

types of land tenure arrangements differed across the age categories. Squatted land is 

predominantly used by the 61+ age group and the 51-60 age group equally used squatted 

land and rented land. The age group most likely to own their land are in the 41-50 age 

bracket, and those most likely to rent were in the 21-30 age group. Land which was 

loaned from friends was evenly distributed across the age categories which covered the 

range from 20 and under through to 40 years of age. Those who had loaned land from a 

family member were mostly in the lower and higher age groups, with no representation in 

the middle two age group categories (31-50). 

 
Figure 4.2 Tenure status disaggregated by age group (n=71) 
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4.3.2. Age and production type 
 

The relationship between the age of the producer and the percentage of land used for 

traditional vegetable production was tested using a Spearman’s Rank Order Correlation 

(rho) test. There was a medium positive relationship between the two variables, with a 

greater age associated with a larger percentage of traditional vegetable production (r = 

.329, n = 71, p = < 0.005), as shown in Figure 4.3. Exotic vegetables were most likely to 

be grown by producers aged under 20 to 40 years, whilst traditional vegetables were more 

commonly grown by producers aged between 41 and 60+ years. 

 
Figure 4.3 Types of vegetables grown as a percentage of each age group (n=71) 
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4.4. What are the main horticultural activities and systems employed in the 
urban and peri-urban areas of Bamako, Mali? 
 
Figure 4.4 shows the crops grown by the producer sample group as a percentage of the 

total sample. It is evident that production of the sample group is dominated by exotic 
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vegetables, which account for 57% of overall production activity. Traditional vegetables 

represent 35% of overall production activity of the sample group. Cereal and fruit 

production together represent only 8% of producer activity.  

 

Figure 4.4 Composition of agricultural and horticultural production in UPA (n=71) 
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At this point it is interesting to note that the production of tall crops is banned by the 

Bamako municipal planning authorities, as there are concerns that they will provide 

hiding places for thieves and bandits (Vélez-Guerra, 2004). This information possibly 

accounts for part of the reason why there were negligible amount of cereal crops and fruit 

trees observed, particularly in the urban areas. 

  
In all but 3 of the 71 cases, producers used some form of irrigation for their plots. The 

remaining 3 were practising rain-fed seasonal production. Of the producers using 

irrigation, 55 had either shared or sole access to a well, and 13 used river water. All of the 

producers interviewed stated that they used crop rotation on their plots, but that this was 

to maximise seasonal production rather than for any environmental or edaphic benefit. 

Out of the 71 producers, 28% said that they had received advice from extension services 
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in the last 2 years, whilst the remaining 72% stated that they had never seen anyone from 

any agency in the production areas.  

 

4.5. What role does gender play in UPA? 
 
The following section seeks to draw out the gender differences in the sample group and 

establish if there are any significant trends production practices associated with gender in 

the UPA systems observed in Bamako. 

4.5.1. Age and gender 
 

Figure 4.5 Profile of producers disaggregated by gender (n=71) 
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A Mann Whitney U test showed that there was an association between gender and the age 

of the producers, whereby female producers were more likely to be older than the male 

producers (U = 120, p < 0.0005) as shown in Figure 4.5. 

 

The male producers fell mainly into the four lower age group categories, whilst the 

female producers had no representation in the two lower age ranges, with 67% of their 
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numbers over 51 years of age. However, whilst conducting the market questionnaires, it 

was observed that 14 of the 52 female stall holders produced their own vegetables. Of 

this group, it was found that there were 6 producers falling into the two lower age groups. 

 

4.5.2. Gender and pesticide use 
 

The use of pesticides by men and women was consistent across both genders, and all but 

3 out of the 71 producers interviewed acknowledged using them (Figure 4.6). This use 

differed in terms of the way in which men and women used pesticides, both in the 

frequency of application and in the knowledge held by producers about the product they 

used. 

 

Figure 4.6 Frequency of pesticide use disaggregated by gender of producer (n=71) 
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Men used pesticides more frequently than women, as no women stated that they used 

pesticides more than once every two weeks whereas 8 men mentioned using pesticides 

once a week. The modal value for both men and women was once a month. Of the 68 
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who did use pesticides, only 21 knew the name of the product that they were using and 

had purchased the product in its original packaging.  

 

The remaining producers bought their pesticides from market traders or mobile sellers 

who tour the production areas on foot. These products were unknown to the buyers and 

came packaged in brown unmarked medicine bottles (Plate 4.1). One mobile seller was 

interviewed, a girl of 15, who equally had no idea of the product she was selling and 

simply referred to it as ‘poison’. Of the 21 producers who were aware of the product they 

were using, only 3 of them were women.  

 

Plate 4.1 A typical point of sale for pesticides and fertilisers by mobile traders 

b   

Source: Fieldwork, 2006. 

 

 
 
 

 

Pesticides in unmarked
medicine bottle
Fertilisers in the form of urea (“le 
lanc”) and NPK 15:15:15 (“le noir”)
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Box 4.1 Male and female protective measures when using pesticides 
 
“I wear gloves and old clothes.” M, aged 23 

 

“I use a piece of old cloth to hold the bottle.” F, aged 56 

 

“I wear a mask.” M, aged 19 

 

“I put plastic bags on my hands, and then wash my hands afterwards. When I have 

finished, I drink some diluted vinegar.” F, aged 47 

 
 

The surrounding issues of appropriate handling and safety were also touched upon. 

Whilst some of the producers used what they considered to be safety precautions, these 

would not be considered as adequate to protect them from the harmful effects of pesticide 

use, as outlined in Box 4.1. This did not differ across the genders, as neither men nor 

women used suitable protection, or were able to adequately explain how they had decided 

upon what they considered to be the correct dosage of their product. 

 
 

4.5.3. Gender and use of water 
 
Table 4.5 shows the distribution of types of water access across the genders. Of the 50 

male producers interviewed, 34 men (68%) had access to their own well, whilst only 2 

(4%) shared a well. The female producers had sole access to a well in 11 cases (52%), 

and shared a well in 8 cases (38%). River water was almost exclusively used by male 

producers, and this can be accounted for by the fact that there were so few women 

interviewed in the areas (Samaya and Badalabougou) where using river water was an 

option. 
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Table 4.5 Gender and percentages of water access categories (n=71) 

Type of irrigation 
Men 
n=50 

Women 
n=21 Total 

Own well 47 16 63 
Shared well 3 11 14 
River water 17 1.5 18.5 

No access to water 3 1.5 4.5 
Total 70 30 100  

 

The producers who did not have access to water were all in Kati, and were principally 

involved in rainy season production of vegetables. Water problems in Kati are further 

discussed in section 4.7.1. Where producers had their own well, they were in sole charge 

of water rights and access. Where producers shared a well, they had an equal share in 

rights and access as they shared the costs of digging and maintenance of the well. In the 

case of river water, producers were not aware of any control over the rights or access, and 

had always been free to use as much as they wanted. 

 
Figure4.7 Frequency of watering plots grouped by gender (n=71) 
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Figure 4.7 shows the frequency of watering grouped by gender where 2 men and 2 

women watered their plots only once a day, representing 4% of the male producers and 

9% of female producers respectively. The modal value for women was to water twice a 

day, 71% of the female sample, and no women watered their plots more than three times 

a day. The modal value for men was to water their plots three times a day, 54% of the 

male sample, and 18% of males watered four times a day. 

 

4.5.4. Gender and fertiliser use 
 

Figure 4.8 Fertiliser use disaggregated by gender of producers (n=71) 
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Figure 4.8 shows the types of fertilisers used by each gender. Producers were able to 

mention as many different types of fertiliser as they used, and so this data was recorded 

as a frequency of response. Of the 71 producers, 69 used some form or a combination of 

fertilisers, and of the two who didn’t use any fertiliser, one was a man and one was a 

woman. Men were found to use chemical fertilisers more often than manure (in 96% of 

cases). Whilst women used chemical fertilisers in fewer cases than manure, this 

nevertheless represented 87% of the total female sample group. City waste was used in 

excess of three times more than compost in male production (48% and 12%), whereas the 
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female producers’ use of city waste and compost was 29% and 19% respectively. No 

producers used grey water or sewage effluent, and the literature suggests this practice is 

discouraged by producers as no middle men will buy the produce (Vélez-Guerra, 2004). 

 

4.5.5. Gender and type of crops grown 
 

Although a Mann Whitney U test did not show any significant association between 

gender and the percentage of producers’ overall land under vegetable production, a 

further test did reveal an association between gender and the percentage of this vegetable 

production which was of traditional vegetables (U= 136.5, p = < 0.0005). This 

demonstrates that although men and women cultivated similar areas of vegetables, 

women are more likely to be producing traditional rather than exotic species. Table 4.6 

shows the percentages of producers sampled who were predominantly growing either 

traditional or exotic vegetable varieties.  

 

Table 4.6 Patterns of vegetable production disaggregated by gender of producers 

(n=65)  

 % of producers  

Type of vegetables grown 
Men 
n=45 

Women 
n=20 Total 

Exotic vegetables 55 6 61 
Traditional vegetables 14 25 39 

Total 
69 31 100 

 
Of the total 71 producers interviewed, 65 were predominantly involved in vegetable 

production, rather than the production of fruit or cereal crops. Of this total, 40 

respondents (61%) were involved in the production of exotic vegetable varieties, and 25 

(39%) were involved in the production of traditional vegetable varieties. The 4 females 

producing exotic vegetables constituted only 20% of the overall vegetable production by 

women.  For the 36 men producing exotic vegetables, the proportion was 80% of the 

overall male vegetable production. 
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4.5.6. Gender and land tenure 
 

Figure 4.9 shows the type of tenure arrangements on the pieces of land used for 

production by both genders. The main means of accessing production land for men is by 

renting at 48%, followed by land ownership at 26%, whilst only 8% use squatted land. 

The remaining male producers use land which is loaned from either family members or 

friends, at 8% and 10% respectively. For the female producers, the main means to access 

land is through squatting 48%, followed by ownership at 29%, and renting at 14%. Land 

loaned from family members accounts for 9%, and no female producers used land which 

had been loaned from friends. 

 

Figure 4.9 Tenure arrangements disaggregated by gender of producer (n=71) 
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Figure 4.10 shows the number of pieces of land being used for production by both men 

and women. Of the 21 female respondents, 18 used only one plot of land for production, 

which represented 85% of the total group, whilst only 2 (10%) and 1 (5%) women fell 
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into the 2 and 3 plots of land categories respectively. 32 of the 50 male producers used 

only one plot of land for production, 64% of the total group, whilst 14 (28%) used 2 plots 

of land and 4 (8%) used 3 plots of land.  

 

Figure4.10 Total number of plots under production disaggregated by gender of 

producer (n=71) 
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4.5.7. Gender and collaboration 
 

Table 4.7 shows the comparison between the types of collaboration used by both male 

and female producers. Women were far less likely to collaborate than men, and used no 

collaboration in 76% of cases. The collaboration which they did use was to share 

information on price in 20% of cases and to bulk buy seeds in 4% of cases. The men used 

a wider range of collaboration, with 48% sharing information on price, 8% discussing 

problems and giving advice, 4% in grower’s associations. However, even amongst the 

male producers, 52% did not engage in any form of collaboration. 
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Table 4.7 Frequency of types of collaboration used by male and female producers 

(n=71) 

 Frequency of response 
Type of collaboration Men Women Total 

No collaboration 26 16 42 

Information on price 24 4 28 

Discuss problems/give advice 4 0 4 

Grower's association 2 0 2 

Bulk buy seeds 0 1 1 

 

4.5.8. Gender and work 
 

Table 4.8 outlines the percentage of each type of help that producers use in their 

production activities. Male producers call on a wider range of human resources than the 

female producers, using paid labour in 56% of cases, as well as family members and 

friends in 22% of cases. The women used paid labour in 33% of cases, but less than 10% 

used the help of family members, and no female producers used the help of friends.  

 

Table 4.8 Percentage of total help used for production for both genders (n=71)  

 % of producers  

Type of help 
Men 
n=50 

Women 
n=21 

 
Total 

Paid labour 39 10 
 

49 

No help 15 17 
 

32 

Family member 13 3 
 

16 

Friend 3 0 
 
3 

Total 
70 30 

 
100 

 

Whilst there are an approximately equal percentage of women as men who use no help 

with their production (Table 4.8), when this is represented as a percentage of the sample 
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group for each gender, as in Figure 6.11, it appeared evident that women are much more 

likely to work alone.  The significance of this was tested using a Chi Square test, which 

showed that there was an association between gender and the likelihood of the producer 

working alone (X²= 6.812 , d.f. = 1, p < 0.05) . 

 

 

Figure 4.11 Percentage of male and female producers who rely on their own labour 

(n=71) 
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4.5.9. Gender and production/selling problems 
 

Producers were asked if they had any specific selling problems, and 15 producers 

mentioned that they had no selling problems, which was fairly evenly spread across the 

genders (22% of men and 19% of women). The most frequent response was that of over-

production and waste, which was mentioned by 56% of men and 57% of women. Another 

problem was that of customers not honouring their payments, which was mentioned by 
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10% of women and 2% of men. Men also mentioned slow markets and the fact that prices 

fluctuated too much to be sure of a steady income; both were mentioned in 8% of cases. 

 

Table 4.9 Production problems grouped by gender* (n=71) 

Number of times problem identified 
Problem Men Women Total  
Watering 24 12 36 

Lack of means/low earnings 15 10 25 

Over-production/waste 10 5 15 

Inputs too expensive 10 4 14 

Insect pests 7 6 13 

Health/fatigue 4 9 13 

Weeding 6 6 12 

Lack of water 8 3 11 

Lack of land 8 1 9 

Theft of produce 3 1 4 

Insecure tenure 2 1 3 

Lack of paid labour 1 2 3 

Total 98 60 158 

* Totals not equal to number of producers as multiple responses were given 
 

Table 4.9 shows the production problems encountered by each gender group. The most 

frequently mentioned problem by both men and women was “watering”. Watering refers 

to the amount of work involved in watering plots of land, as opposed to a lack of water, 

which was mentioned less frequently. It is interesting to note that health/fatigue ranks 

third on the women’s list (mentioned by 43% of the sample), but was only mentioned by 

8% of male producers. 
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4.6. Status and perceptions of traditional vegetables  
 

Plate4.2 Women selling IV at Djikoroni market 

 
Source: Fieldwork 2006 

 

Perceptions regarding the availability of traditional vegetables were investigated whilst 

carrying out the market questionnaires. It was found that 40 of the 52 respondents (77%) 

considered that there had been no change in the last 10 years in either the quantity, or the 

variety of traditional vegetables on sale. respondents commented that any changes were 

seasonal rather than long term trends. Just 15% of traders considered that there were 

fewer varieties available than previously, with one, also a grower in Djikoroni, 

commenting that this was due to a lack of space for cultivation. A total of 4 traders 

thought that there were more varieties available than in the past, and that the quantities 

available for sale had increased rather than decreased in recent years. 
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Figure 4.12 outlines the reasons given by producers for not wanting to grow more 

traditional vegetables. 46% of producers mentioned that this was due to the low income 

which could be accrued, which by far outstripped the next reason, at 20%, which was due 

to lack of land to increase production. 15% said this was because it was a woman’s crop, 

which constitutes 22% of the male sample.  

 

Figure 4.12 Reasons given for not producing more traditional vegetables* (n=71) 
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* Totals not equal to number of producers as multiple responses were given 
 

A Chi square test lent weight to the association between gender and whether or not the 

producer wanted to grow more traditional vegetables (X²= 10.022, d.f. = 1, p = < 0.05), 

whereby men were much less likely to want to produce more traditional vegetables than 

women. Other reasons cited were lack of means (10%), lack of water (4%), illness or 

climatic reasons (both 3%) and lack of knowledge (1%). Only 15% of producers said they 

were happy with their current level of production. 

 
The evidence presented in Figure 4.13 identifies the ten most frequently mentioned 

vegetables which producers were most likely to consume at home on a daily basis. The 
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frequency of responses for sweet potato leaves and amaranth (90 responses) is greater 

than the total of all the other vegetables combined (80 responses).   

 

Figure 4.13 The frequency of different vegetables consumed on a daily basis* (n=71) 
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* Totals not equal to number of producers as multiple responses were given 
 

The evidence presented in Figure 4.14 outlines the ten most frequently mentioned 

vegetables which producers were most likely to consume at home on special occasions. 

This shows a marked contrast between the vegetables which are consumed daily, 

dominated by traditional leafy varieties, and the vegetables which are consumed on 

special occasions, a list exclusively populated by exotic and adopted varieties  

 

This inequality in prestige afforded to traditional varieties is further evidenced in Table 

4.10 and Figure 4.14. The data demonstrate that vegetable types which producers 

consumed most often on special occasions are far more likely to be those generating 

higher income, and varieties they would most like to produce. 
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Figure 4.14 Vegetables preferred for consumption on special occasions (n=71) 
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Plate 4.3 Typical selection of vegetables, Djikoroni market 

Source: Fieldwork 2006 
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Table 4.10 Vegetables perceived as most valuable and desirable (n=71) 
 

Ranking* 
Vegetables perceived as 

giving the highest income 
Vegetables producers would 

most like to grow 
1 Lettuce Carrot 

2 Cabbage Cabbage 

3 Beetroot Beetroot 

4 Carrot Potato 

5 Onion leaves Tomato 

6 Okra Bell pepper 

7 Celery Onion 

8 Bell pepper Aubergine 

9 Mint Celery 

10 Onion Lettuce 

*Based on the total number of responses given 

 

Box 4.2 Male producers’ perceptions of status of traditional vegetables 

 
“Even with over-production [of exotic vegetables] you still make more money than with 
traditional vegetables. They are women's crops and it’s the women who buy them.” 
 
“You can't get much money from growing traditional [leafy] vegetables, even though 
people eat them everyday. People get bored of having the same thing all of the time.” 
 
“They are mainly for the rainy season, and women tend to grow them. If people can 
afford it, they will always buy other vegetables.” 
 
“You can't really make a decent income from traditional vegetables, but it is good to have 
a few on your land for eating at home, and sometimes women come and buy them.” 
 
“We eat traditional [leafy] vegetables every day, but it's the women who take care of all 
of that. When we have a special occasion we prefer to eat meat, we don't really eat any 
vegetables on special occasions!” 
 
“People prefer to eat exotic vegetables. Traditional [leafy] vegetables are for the old 
women.” 
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Box 4.3 Female producers’ perceptions of status of traditional vegetables 

 
“People don't want to eat the same thing all of the time. People eat seasonally. They still 
eat just as many traditional vegetables as before, it just changes with the seasons.” 
 
“There's not a great difference in the amounts of traditional vegetables which people eat. 
People eat a lot of okra and [African] aubergine in the rainy season, and a lot of leafy 
vegetables in the hot and dry season when other vegetables are too expensive.” 
 
“The changes have more to do with seasons than anything long term. Sometimes you 
can't sell the lettuce either, so it's not just the traditional vegetables which people don't 
want.” 
 
“People prefer traditional [leafy] vegetables because they are scared of catching things 
like typhoid from lettuce, and won't buy it.” 
 
“It's what we're used to eating. I don't think people will lose the habit of eating or 
growing traditional vegetables. It's what we know.” 
 
“Traditional leafy vegetables are good because you can have a little bit of money 
everyday, but you can't make good money like you can with lettuce and cabbage.” 
 
 
The SSIs provided some further insight into the perceived status of traditional vegetables 

from both the male and female producers, and some of these comments are cited in Boxes 

4.2 and 4.3.   

 
Although a Kruskal Wallis test showed that there was no significant association between 

the type of land tenure and the percentage of land under vegetable production, a further 

test revealed an association between the type of land tenure and the percentage of 

vegetable production which was of traditional vegetables. Land which was squatted was 

far more likely to be used for traditional vegetable production (X²= 25.823, d.f. = 4, p = < 

0.05).  

 

Table 4.11 shows that of the 40 producers growing exotic vegetables, 23 grew their 

produce on rented land, which represented 58% of this group. Unfortunately, although the 

data for the percentages of traditional vegetables was recorded, the percentages for exotic 

vegetable production were not, so it was not possible to test if this was statistically 

significant.    
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Table 4.11 Distribution of vegetable producers across sample areas (n=65) 

Production 
area Traditional vegetables Exotic vegetables Total 

Djikoroni 15 6 21 

Badalabougou 0 11 11 

Samaya 7 2 9 

Bakaribougou 0 10 10 

Kati 3 11 14 

Total 25 40 65 

 

 

4.7. Do commercial varieties cause a higher proportion of NR use than 
traditional varieties? 
 
 
Plate 4.4 Well using old tyre to prevent subsidence 

 
Source: Fieldwork, 2006. 
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4.7.1 Water 
 
Whilst complaints were made about watering problems, only 14 of the 71 producers 

remarked they had insufficient water, and only 11 mentioned it as a specific production 

problem (Table 4.10). Ten of the producers who complained of a lack of water were in 

Kati, which constituted two thirds of the sample from that area. The information from the 

producer SSIs went some way to expand upon producer understanding of the falling 

water table in Kati. Some of the producers observed that the level of water in the stream 

had gone down drastically, saying it had been possible to fish in it only a few years 

previously. One producer attributed this to poor management by the authorities, who had 

cut the vegetation along the banks which allowed dumping of waste to take place causing 

the siltation of the stream. Other producers remarked that their wells were silting up much 

more quickly than in previous years and that they had to dig numerous wells to try to get 

enough water. 

 
Figure 4.15 Frequency of watering for each land use category (n=65) 
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Figure 4.15 shows the frequency of watering for the land use categories of traditional and 

exotic vegetables, which included a total of 65 out of the 71 producers sampled (see 
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section 4.5.5). Traditional vegetables were most likely to be watered twice a day, with 

very little representation in either the one or three times a day categories. Exotic 

vegetables dominated the three times a day category, having a small fraction of 

representation in the twice a day category, and being the only group to have any 

representation in the four-times a day category. This shows that the producers growing 

exotic vegetables appear to be using water resources more frequently than producers in 

the traditional land use category. 

 

4.7.2 Fertilisers 
 

Of the 71 producers sampled, only 2 stated that they did not use any fertiliser at all, and 

neither of these was producing exotic vegetables. The remaining 69 producers all used a 

combination of different fertilisers, which often depended on availability, particularly in 

the case of manure, or financial constraints, more often cited in relation to chemical 

fertilisers.  

 

Figure 4.16 Use of fertiliser by vegetable production category (n= 69) 
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Figure 4.16 shows the use of different fertilisers for the land use categories of traditional 

and exotic vegetables for the 65 producers who were predominantly involved in 

vegetable production (see Table 4.7).  

 

Plate 4.5 The high plastic content of city waste as a fertiliser in Samaya 

 
Source: Fieldwork, 2006. 

 

Of this total 40 were involved in exotic vegetable production, and 25 in traditional 

vegetable production. 38 out of the 40 producing exotic vegetables stated that they were 

using chemical fertiliser, which constitutes 95% of the sample for this type of vegetable 

production. 22 out of the 25 traditional vegetable producers stated that they used 

chemical fertilisers, or 88% of respondents interviewed.  
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Figure 4.17 Percentage of total fertiliser use for exotic and traditional vegetables 
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If examined as a distribution of different types of fertiliser use across the two different 

vegetable production categories, it is evident that there are negligible differences between 

the two groups (Figure 4.17). The principal two types of chemical fertiliser in use were 

urea, known as ‘le blanc’, and NPK 15:15:154, known as ‘le noir’ (Plate 4.1).  

 

One area where this does differ more remarkably is in the use of city waste, which was 

used in 56% of cases in traditional vegetable production, and 35% in exotic vegetable 

production (Plate 4.5). 

 

4.7.3. Over-production and waste 
 
As previously mentioned in section 4.5.9, 56% of men and 57% of women claimed over-

production and waste as a major problem in selling their produce. Investigated further, 

this amounted to 14 of the traditional vegetable producers and 24 of the exotic vegetable 

producers, which represented 37% and 63% of the overall complaints about over-

production and waste. However, taken as a proportion of the vegetable production type, 

the picture is somewhat different. As a proportion of the 25 traditional vegetable 

producers, it was 56% who complained of over-production and waste, and of the 40 

exotic vegetable producers this number was 60%. This shows that producers of exotic 

vegetables are having only marginally more problems with waste than the traditional 

producers. 

 

 

                                                 
4 NPK 15:15:15 is a compound nitrogen/phosphorous/potassium fertiliser commonly used in cotton 
production 
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5. Discussion 

 

5.1. The horticultural production activities and systems employed in the 
urban and peri-urban areas of Bamako, Mali 
 

The research established that the majority of production in the sample areas was of 

irrigated year-round vegetable production. There were some cases of opportunistic rainy-

season production observed on spare pieces of land, such as this okra being grown in the 

foundations of an unfinished building (Plate 5.1). However, the nature of this type of 

production was such that it was not a commercial activity, but generally for subsistence 

household consumption. 

 
Plate 5.1 Okra growing in vacant foundations, Sebenikoro 

 
Source: Fieldwork, 2006. 
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In addition, there were substantial areas of maize which were planted as annual rainy-

season crops on the perimeters of the urban centres. This was in part due to the legislation 

highlighted by Vélez-Guerra (2004) which does not permit tall crops in the central urban 

areas, and the fact that high value urban land is most likely to be used for crops which 

give a larger profit, such as irrigated temperate vegetables (Obuobie et al. 2006). In the 

two most urban areas sampled, Badalabougou and Bakaribougou (Table 4.11), none of 

the producers predominantly grew traditional vegetables, which appears to follow this 

trend.  

 

5.2. The role of gender in UPA systems 
 

The research found that there were no women in the lower age categories growing 

vegetables. However, in carrying out the market questionnaires it was discovered that 

some of the traders grew their own produce, and of these some did fall into the younger 

age groups. Traditional gender roles in Malian society dictate that women are far more 

likely to be responsible for trade on markets (Vélez-Guerra, 2004), and this research 

certainly found this to be the case in that all of the 52 vegetable traders interviewed were 

women. Of the 50 male producers interviewed, 38 sold their produce on their land, whilst 

the remaining 13 sold all or part of their produce at the market. However, this type of sale 

involved an early morning trip to the market to sell either to middle men or directly to 

traders for resale. This could mean that women trading on the markets are more likely to 

be absent from production areas during working hours than the male producers, and this 

may have a bearing on their representation in the field. This could also mean that some 

female growers are more limited in their income generating activities, as they have less 

time to engage in purely in production. 

 

Vélez-Guerra (2004) found that one of the biggest constraints to farmers’ organisations in 

Bamako was that of illiteracy. This was certainly the case for the female producers 

sampled, with only one out of the 21 sampled having any form of education. The official 

administrative language of Mali is French, which only one of the women sampled were 

able to speak. The female producers’ lack of education (4.2.2), coupled with their 
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inability to understand the French language undoubtedly had some bearing on the fact 

that only 3 of their number knew which type of pesticide product they were using. It has 

also been observed that lack of education is an important factor preventing women from 

developing their production activities (Kessler et al. 2004). 

 

Unlike Kessler et al. ((2004) who found that female producers in Greater Bamako had 

little access to irrigation water, this research did not find this to be the case. However, it 

did find that the female producers sampled were more likely to share access to wells than 

the male producers. Conversely, they were less likely to collaborate in other ways, which 

suggests that it is likely to be by necessity of keeping costs low that the female producers 

share resources, as 50% of women complained of a lack of means as a production 

problem. This could also mean that when water resources become scarcer it will be they 

who suffer the greatest losses as they will be sharing access to a limited resource. As 

outlined in Figure 4.7, women watered their plots less frequently than men, and Table 4.7 

shows they were more likely to grow traditional vegetables than men. However, the 

women sampled had a higher average age than the men (Figure 4.5), and complained 

more of poor health and fatigue (Table 4.10), which also has a bearing on how often they 

were able to execute the very physical task of watering. 

 

Separate Kruskall Wallis tests showed that IVs were more likely to be grown on squatted 

land, and also that women were more likely to be using squatted land. It has been 

established that squatting land which is under statutory law is an important means for 

poor urban farmers to gain access to land (Vélez-Guerra, 2004). Mali has a complex legal 

system which recognises both statutory and customary tenure arrangements. This means 

that this type of informal access to land is often recognised in de facto terms, and so does 

not automatically translate that squatting equates to insecurity of tenure. Indeed, Bah et 

al. (2003) suggest that, as women are used to working within a system whereby they are 

subject to precarious land rights, they are less likely to feel the effects of insecure land 

tenure. The highest level of squatted land was found in Djikoroni, but of the 3 producers 

who complained of insecurity of tenure (Table 4.10), only one was on squatted land in 

Djikoroni. The other 2 were on rented land in Badalabougou and Bakaribougou. 
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5.3. The status of IV varieties and the possibility of improved livelihood 
options for women in the urban and peri-urban areas 
 

Various authors note that IVs provide the mainstay of African diets (Zallé, 1999; 

Friedberg, 2003; Gockowski et al. 2003), and this research found this to be the case. The 

most frequently observed vegetable on the market traders stalls was the African 

aubergine, observed on 31% of stalls, which was more than the most frequently observed 

exotic vegetable, cabbage, at 23%. Grivetti and Ogle (2000), Gockowski et al. (2003) and 

Oniang’o et al. (2003) suggested that the increased focus on commercial crops is 

resulting in changes in eating patterns and local knowledge, but this research did not find 

this to be the case. Only 15% of market traders questioned felt that the quantity and 

variety of traditional vegetables had diminished over the past 10 years. Whilst the 

producers sampled stated that they preferred to eat exotic vegetables on special occasions, 

they generally ate traditional vegetables on a daily basis. In fact, it was observed that 

whilst 56% of producers sampled were growing exotic vegetables, IVs were the most 

often consumed vegetables, with sweet potato leaves consumed daily by 70% of 

producers, which was twice that of the percentage for lettuce, the most frequently 

consumed exotic crop.  

 

West African women are traditionally responsible for the procurement of the vegetable 

component of the diet (Becker, 2000). In addition, Howard (2003) and Vélez-Guerra 

point out that women are the most likely group to produce and use traditional vegetables, 

and this research did find this to be the case, whereby 80% of traditional vegetable 

production was by women, and 100% of the market traders were women. Kessler et al. 

(2004) allude to this distinction between the male dominated production of exotic 

vegetables and the female dominated production of traditional varieties. Kessler et al. 

(2004) and Weinburger and Lumpkin (2005) state that women are more attracted to IV as 

they are a lower risk crop. As previously mentioned, it was found that traditional 

vegetable production was predominantly by women, and the research did also find that 
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exotic vegetable production was dominated by men, who represented 80% of the these 

producers.  

 

Mnzava (1997) and Kessler et al. (2004) indicate that the shorter time period between 

planting and harvesting of IVs makes them more attractive to growers. This was found to 

be the case for leafy vegetables generally, and no distinction was made between leafy IVs 

such as sweet potato leaves, and exotic leafy vegetables like lettuce, which had a similar 

time from planting to harvesting. However, where these crops did differ was that IV 

crops could be harvested on a ‘cut and come again’ basis, whereas once lettuce was 

harvested it had to be replanted. IVs such as okra and African aubergine had similar 3 

month length of planting to cropping period as the more exotic varieties such as cabbage 

and bell peppers, which 13% of producers gave as a reason for not producing more exotic 

vegetables. 

 

The female producers interviewed were much keener than the men to increase their 

production of traditional vegetables, as evidenced by the Chi Square test in section 4.6. 

Of the male producers, 80% said they did not want to produce more traditional vegetables 

as compared to 38% of female producers. Of the 33 producers who stated they did not 

want to grow traditional vegetables because of the low incomes they provide, 91% were 

men. The female producers cited lack of land (33%) and lack of means (29%) as their 

main barriers to increasing traditional vegetable production, which shows there is a will 

to increase production, but without the finances or land available. In addition, 22% of 

male producers stated that they did not grow traditional vegetables as they were 

“women’s crops”. Eyzaguirre (1997) posits that the association of women with IV may 

be one factor which accounts for their low prestige. There is a danger that if women are 

associated purely with traditional vegetable production, and vice versa, that neither group 

will benefit from this association. In terms of agricultural extension services, only 19% of 

women commented that they had received advice in the past 2 years. This number was 

32% for the male producers, who were also more likely to collaborate in formal 

associations and in informal gatherings to share advice and discuss production problems. 
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5.4. Exotic and IVs compared in terms of resource use  
 

The producers interviewed for this research who used irrigation and who produced exotic 

vegetables were using water resources more frequently than those producing traditional 

varieties. The means of watering was either using containers such as watering cans or 

buckets, or using a diesel pump and pipes, both systems employing water from a well or 

river. The type of irrigation system involved flooding the plot of raised beds, which were 

usually contained by a system of ridges.  

 

5.2 Watering a typical plot comprising raised beds and ridges 

  
Source: Fieldwork, 2006. 

 

When this method was discussed with the irrigation expert at the AVRDC, he remarked 

that it was an enormously inefficient use of water resources. He suggested that drip 
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irrigation systems apply water to the point which they are needed, and therefore 

drastically cut the quantity of water being used. However, this type of system is only of 

use to those who have some security of tenure and the means to invest in future 

production. 

 

It has been suggested that some of the reasons that IV are more attractive to producers is 

that they are more drought tolerant and are more resilient in the face of pests and diseases 

(Padulosi et al. 1999; Adebooye and Opabode, 2004). This research found that IVs were 

watered less frequently than exotic varieties, but that this may have been due to the older 

average age and increased infirmity of IV producers, which therefore makes it difficult to 

be conclusive. In addition it was not possible to measure the volume of watering, and 

therefore any conclusions drawn from frequency of watering have to be more tenuous.  

 

In the face of pest attacks, 13 of the 71 producers complained of insect problems (Table 

4.10). However, 10 of these were producers of IV, which represented 77% of those 

complaining of pest attacks, which does not support the belief that IV crops are more 

resistant to pests. It may have had something to do with the location, as 11 of those 

complaining of pest problems were in the Djikoroni sample, and only 2 of these 

producers used a packaged pesticide product suitable for use with food crops. It is likely 

that the other producers were using Endrin which is a pesticide commonly used on cotton 

crops. The AVRDC commented that this was most likely to be what was being bought in 

the unmarked bottles sold by the mobile pesticide sellers, as it can be cheaply obtained 

from the Malian cotton co-operative (CMDT). This chemical is cited by the United 

Nations Environment Programme5 (UNEP) as a Persistent Organic Pollutant (POP), 

which poses a risk of adverse effect on human health and the environment. One of the 

producers who knowingly used Endrin stated that even though it had been banned for 

food use by the Malian government, as there was no cheap alternative or government 

subsidy, he would continue to use it.     

 

                                                 
5 http://www.chem.unep.ch/pops/ 
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The falling water table in Kati was of concern to producers in that area, with 67% of the 

sample in that location mentioning it as a production problem. Vélez-Guerra (2004) notes 

that, at the present time, producers are discouraged from using wastewater as a means of 

irrigation. This research did not find any producers using wastewater as a means of 

irrigation. However, as the water table decreases, it is possible that producers will seek 

this alternative means of irrigating their crops, a practice which is prevalent in many West 

African cities such as Kumasi in Ghana (Obuobie et al. 2006). 

 

Producers growing IVs tended to grow a wider range of crops than producers growing 

exotic vegetables, who often grew one crop at a time, which was mentioned as a feature 

of commercial vegetable production by Grivetti and Ogle (2000), Porter et al. (2003) and 

Kessler et al. (2004).  

 

As previously discussed, no producers used wastewater irrigation such as that cited by 

other authors (Smith et al. 2004; Obuobie et al. 2006). However, 42% of the overall 

producer sample used city waste as a fertiliser and soil improver, of which 56% 

represented use by IV producers and 31% of use by exotic vegetable producers. This is 

certainly an area of concern as it appears to be an unregulated activity, and observations 

made during this research were that this is a potentially dangerous use of refuse of 

unknown origin. From observation, the refuse comprises of a large percentage of plastic 

which does not biodegrade and could potentially be harmful, not only to producers and 

consumers, but also to both wildlife and the environment (Plate 4.5). 

 77



6. Conclusion 
 

The principal objective of this research was to understand the challenges and 

opportunities which exist for the sustainable use of natural resources in sub-Saharan UPA 

systems such as that being practised in Bamako, Mali. In addition, the research sought to 

give a gendered perspective of UPA, with a view to being able offer more appropriate 

recommendations. 

 

The nature of the urban and peri-urban areas as being a location of rapid change and part 

of a process of dynamic urban-rural interaction, means that there is much potential in 

terms of employment and business opportunity. In addition, the prospect of rapid 

urbanisation has the possibility of being translated into an increased opportunity for urban 

and peri-urban producers to feed an ever-increasing demand for fresh food. However, the 

ability to take advantage of this opportunity is not a universal given. Some groups will 

find themselves at a disadvantage, whether that be as a result of gender, poor education, 

lack of contacts with growers’ associations or scant access to productive land and 

resources.   

 

As far as improving the livelihood options for women is concerned, there are a number of 

other contributory factors which need to be addressed, and which all have a role in 

limiting their production capacity. The question of education is a major issue affecting 

women’s potential in many developing countries, and none more so than in sub-Saharan 

West Africa, an area which is witness to the lowest literacy rates in the world (UNDP, 

2005).  

 

One of the key factors inhibiting the development of women’s production is the lack of 

rights they have to individually hold land under customary law. It is interesting to note 

that vacant land under statutory law which is squatted also falls under customary control 

(Vélez-Guerra, 2004), which appears to put women at a double disadvantage. One means 

of allowing farmers to increase their security of tenure on undeveloped urban land would 

be to develop temporary land rights, such as those suggested by Vélez-Guerra (2004), 

 78



whereby farmers have legal title of exploitation over an established time period. Making 

some sort of temporary statutory arrangements open to female producers would allow 

them to circumvent the restrictions imposed upon them by male-dominated de facto 

systems. 

  

The research found that no women were part of grower’s associations, which was in part 

due to loss of confidence in group activities and because of disillusionment with past 

failed attempts to work in cooperatives. Many of the women who talked of wanting to set 

up groups also talked of the need for some intervention from outside agents to facilitate 

the process, as they lacked the means and the self-assurance to run their own groups. This 

coupled with low rates of extension services available to women, shows that there is a 

real need to promote the advantages of collaboration and to enhance its credibility 

amongst more marginalised groups, such as women.  

 

The perception of the status of IVs, coupled with consumption patterns in the producer 

and market groups, did not seem to indicate a rapid decline in availability or use of 

traditional vegetable varieties. This may be because the changes which have occurred in 

the consumption patterns of more affluent consumer groups have not yet reached the 

poorer sectors of society, such as small producers and market traders (Zallé, 1999; 

Weatherspoon and Reardon, 2003; Wooten, 2003; Weinburger and Lumpkin, 2005). This 

suggests that it is an ideal time to reinforce the nutritional benefits and enhance the 

prestige of IVs before they do start to go into a noticeable decline as has similarly been 

witnessed in other parts of Africa.  

 

In terms of resource use, with the exception of frequency of watering, exotic vegetables 

did not appear to use more resources in terms of natural fertilisers such as manure and 

compost, and did in fact use proportionately less city waste than the traditional vegetable 

production. At present, relatively few producers complained of a lack of irrigation water, 

but if the water table continues to fall, as has been observed by producers in Kati, then it 

is surely a matter of time before producers seek alternative sources of irrigation.  
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Production in Bamako does not, at present, employ wastewater and so is not subject to 

the associated health and environmental problems brought about by this type of 

production. Nevertheless, there are other worrying trends in both pesticide and fertiliser 

use, which mean that unsuitable products are being indiscriminately used, with no 

regulation of appropriate usage or safety issues for either producers or consumers. The 

UPA systems in Bamako have, with support and an integrated approach from authorities, 

the potential to develop sustainable and productive practices and to set an example in 

terms of an environmentally and socially responsible approach to resource management 

and livelihood development.   
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8. Appendices 

8.1. Data code sheets for use with Access, Excel and SPSS producer 
questionnaires  
 

Variable 
name 

Full variable name Coding instructions 

id Producer ID Number assigned to each questionnaire 
loc Location 1= Djikoroni 

2= Badalabougou 
3= Samaya 

4= Hippodrome 
5= Kati 

sex Sex of producer 1= Male 2= Female 
age Age of producer Age in years 
agegroup Age group of producer 1= 20 and under 

2= 21-30 
3= 31-40 

4= 41-50 
5= 51-60 
6= 61+ 

ethnic Ethnicity of producer 1= Bamana 
2= Dofi 
3= Senoufou 
4= Moor 
5= Malinke 

6= Maraca 
7= Peulh 
8= Manga 
9= Other nationality 

lang Principal language 1= Bambara 2= Bambara/French 
marital Marital status 1= Married 

2= Single 
3= Widowed 

hhgroup Number in hh as group 1= 5 & under 
2= 6-10 
3= 11-15 

4= 16-20 
5= 21+ 

hhnumber Number of people in 
household 

Number of people 

hhadults Number of adults in 
household 

Number of adults 

hhchild Number of children in 
household 

Number of children (under 18) 

hhstatus Status within household 1= Head of household 
2= Wife of HH 
3= Mother of HH 

4= Child of HH 
5= Live alone 
6= Brother of HH 

edu Level of education 1= None 
2= Primary 
3= Secondary 

4= Further 
5= Koranic school 

priact Principal wage earning 
activity 

1= Vegetable production 
2= Study 

3= Trade 
4= Profession 

secact Secondary wage earning 
activity 

1= None 
2= Vegetable production 
3= Vegetable sales 

4= Trade 
5= Profession 
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exp Number of years 
production experience 

Number in years of experience 

expgroup Experience in group 
format 

1= 5 & under 
2= 6-10 
3= 11-15 

4= 15-20 
5= 21+ 

landno Number of pieces of land 
in production 

Number of pieces of land  

landuse1 Principal use of land 1 1= Cereals 
2= Fruit 

3= Traditional vegetables 
4= Exotic vegetables 
 

landuse2 Principal use of land 2 0= No second piece 
of land 
1= Cereals 

2= Fruit 
3= Traditional vegetables 
4= Exotic vegetables 

landuse3 Principal use of land 3 0= No Third piece 
of land 
1= Cereals 

2= Fruit 
3= Traditional vegetables 
4= Exotic vegetables 

tenure1 Tenure details 
of land 1 

1= Owned 
2= Loaned from family member 
3= Loaned from friend/neighbour 

4= Rented 
5= Squatted land 

tenure2 Tenure details 
of land 2 

0= No second piece of land 
1= Owned 
2= Loaned from family member 
3= Loaned from friend/neighbour 

4= Rented 
5= Squatted land 

tenure3 Tenure details 
of land 3 

0= No Third piece of land 
1= Owned 
2= Loaned from family member 
3= Loaned from friend/neighbour 

4= Rented 
5= Squatted land 

locat1 Location of land 1 1= In town 
2= Edge of village 

3= In the bush 
4= Near a river 

locat2 Location of land 2 0= No second piece of land 
1= In town 
2= Edge of village 

3= In the bush 
4= Near a river 

locat3 Location of land 3 0= No Third piece of land 
1= In town 
2= Edge of village 

3= In the bush 
4= Near a river 

vegno Percentage of land under 
vegetable production 

Percentage in number of land under vegetable 
production 

tradno Percentage of vegetable 
production traditional 

Percentage in number of vegetable production 
which is of traditional vegetables 

tragroup Percentage of vegetable 
production traditional 
into groups 

0= 0% 
1= 1 – 25% 
2= 26 – 50% 

3= 51 – 75% 
4= 76 – 100% 

workalon Does producer work alone 0= No 1= Yes 
help Who helps producer 0= Nobody 

1= Paid labour 
2= Family member 
3= Friend 

collab Does producer collaborate with others 0= No 1= Yes 
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collab0 No collaboration 0= Not mentioned 1= Mentioned  
collab1 Growers association 0= Not mentioned 1= Mentioned 
collab2 Information on price/markets 0= Not mentioned 1= Mentioned 
collab3 Bulk buy seeds 0= Not mentioned 1= Mentioned 
collab4 Discuss problems/give advice 0= Not mentioned 1= Mentioned 
sell Where does the producer 

sell produce 
1= On land 
2= At market 

3= On land and market 
 

trans Does producer transport produce to sell 0= No 1= Yes 
whattran What form of transport 

does producer use 
0= Doesn’t go to 
market 
1= Walks 
2= Bike 
3= Motorbike 

4= Car 
5= Communal minibus 
6= Donkey & cart 
7= Handcart 

sellprob Does producer have problems selling produce 0= No 1= Yes 
prob0 No problems 0= Not mentioned 1= Mentioned 
prob1 Forced to keep prices low 0= Not mentioned 1= Mentioned 
prob2 Over-production floods market 0= Not mentioned 1= Mentioned 
prob3 People don’t honour payments 0= Not mentioned 1= Mentioned 
prob4 Prices fluctuate too much 0= Not mentioned 1= Mentioned 
prob5 Slow market 0= Not mentioned 1= Mentioned 
postharv % of post harvest losses 0= Minimal losses as 

sells on land 
1= 10% 

2= 20-30% 
3= >30% 

hhcons % of household 
consumption 

0= Buys other food 
1= Hardly any 
2= Women are responsible for HH food 

traseed How grower gets traditional seeds 0= Not stated 1= Bought 2= Saved 
exseed How grower gets exotic seeds 0= Not stated 1= Bought 2= Saved 
moretrad Does producer want to grow more traditional 

vegetables 
0= No 
1= Yes 

notrad0 No reason given 0= Not mentioned 1= Mentioned 
notrad1 Lack of land 0= Not mentioned 1= Mentioned 
notrad2 Low selling price 0= Not mentioned 1= Mentioned 
notrad3 Lack of means 0= Not mentioned 1= Mentioned 
notrad4 Illness 0= Not mentioned 1= Mentioned 
notrad5 Climatic reasons 0= Not mentioned 1= Mentioned 
notrad6 Perceived as women’s crop 0= Not mentioned 1= Mentioned 
notrad7 Lack of water 0= Not mentioned 1= Mentioned 
notrad8 Lack of knowledge 0= Not mentioned 1= Mentioned 
notrad9 Happy with current production 0= Not mentioned 1= Mentioned 
otherveg Does producer want to grow other vegetables 0= No 1= Yes 
whatveg0 None mentioned 0= Not mentioned 1= Mentioned 
whatveg1 Potato 0= Not mentioned 1= Mentioned 
whatveg2 Onion 0= Not mentioned 1= Mentioned 
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whatveg3 Cabbage 0= Not mentioned 1= Mentioned 
whatveg4 Tomatoes 0= Not mentioned 1= Mentioned 
whatveg5 Aubergines 0= Not mentioned 1= Mentioned 
whatveg6 French beans 0= Not mentioned 1= Mentioned 
whatveg7 Bell peppers 0= Not mentioned 1= Mentioned 
whatveg8 Lettuce 0= Not mentioned 1= Mentioned 
whatveg9 Celery 0= Not mentioned 1= Mentioned 
whatveg10 Beetroot 0= Not mentioned 1= Mentioned 
whatveg11 Carrots 0= Not mentioned 1= Mentioned 
whatveg12 Broccoli 0= Not mentioned 1= Mentioned 
whatveg13 Parsley 0= Not mentioned 1= Mentioned 
whatveg14 Cucumber 0= Not mentioned 1= Mentioned 
whatveg15 Courgette 0= Not mentioned 1= Mentioned 
whatveg16 Okra 0= Not mentioned 1= Mentioned 
whatveg17 Leeks 0= Not mentioned 1= Mentioned 
whatveg18 Cauliflower 0= Not mentioned 1= Mentioned 
whatveg19 Coriander 0= Not mentioned 1= Mentioned 
whatveg20 Yam 0= Not mentioned 1= Mentioned 
notveg0 No reason given 0= Not mentioned 1= Mentioned 
notveg1 Availability of quality seeds 0= Not mentioned 1= Mentioned 
notveg2 Lack of land 0= Not mentioned 1= Mentioned 
notveg3 Too slow to mature 0= Not mentioned 1= Mentioned 
notveg4 Theft of produce 0= Not mentioned 1= Mentioned 
notveg5 Lack of capital 0= Not mentioned 1= Mentioned 
notveg6 Climatic reasons 0= Not mentioned 1= Mentioned 
notveg7 Lack of knowledge 0= Not mentioned 1= Mentioned 
notveg8 Happy with current production 0= Not mentioned 1= Mentioned 
notveg9 Lack of water 0= Not mentioned 1= Mentioned 
notveg10 Increased pest/disease problems 0= Not mentioned 1= Mentioned 
irracc Has producer access to irrigation 0= No 1= Yes 
whatirr What type of irrigation 

producer has access to 
0= None 
1= Own well 

2= Shared well 
3= River water 

conright Who has control of water 
rights 

0= No access 
1= Controls rights and access 
2= Equal rights and access 
3= Nobody controls rights and access 

watallyr Does producer have water all year 0= No 1= Yes 
enouwat Does producer have enough water 0= No 1= Yes 
daywat How many times a day 

does producer water 
1= Once 
2= Twice 

3= Three times 
4= Four times 

fert Does producer use fertiliser 0= No 1= Yes 
whatfer0 No fertiliser used 0= Not mentioned 1= Mentioned 
whatfer1 Compost 0= Not mentioned 1= Mentioned 
whatfer2 Manure 0= Not mentioned 1= Mentioned 
whatfer3 Chemical 0= Not mentioned 1= Mentioned 
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whatfer4 City waste 0= Not mentioned 1= Mentioned 
pest Does the producer use pesticides 0= No 1= Yes 
oftpest How often does the 

producer apply 
pesticides 

1= Once a week 
2= Every 2 weeks 
3= Once a month 

4= Less than once a 
month 
5= Never 

exten Has producer access to extension 0= No 1= Yes 
vegern0 No vegetables mentioned 0= Not mentioned 1= Mentioned 
vegern1 Onion leaves 0= Not mentioned 1= Mentioned 
vegern2 Mint 0= Not mentioned 1= Mentioned 
vegern3 Onion 0= Not mentioned 1= Mentioned 
vegern4 Lettuce 0= Not mentioned 1= Mentioned 
vegern5 Cabbage 0= Not mentioned 1= Mentioned 
vegern6 Broccoli 0= Not mentioned 1= Mentioned 
vegern7 Cauliflower 0= Not mentioned 1= Mentioned 
vegern8 Courgette 0= Not mentioned 1= Mentioned 
vegern9 Sweet potato leaves 0= Not mentioned 1= Mentioned 
vegern10 Leeks 0= Not mentioned 1= Mentioned 
vegern11 Beetroot 0= Not mentioned 1= Mentioned 
vegern12 Turnip 0= Not mentioned 1= Mentioned 
vegern13 Celery 0= Not mentioned 1= Mentioned 
vegern14 Bell peppers 0= Not mentioned 1= Mentioned 
vegern15 Spinach 0= Not mentioned 1= Mentioned 
vegern16 Carrots 0= Not mentioned 1= Mentioned 
vegern17 Cucumber 0= Not mentioned 1= Mentioned 
vegern18 Tomatoes 0= Not mentioned 1= Mentioned 
vegern19 Aubergine 0= Not mentioned 1= Mentioned 
vegern20 Okra 0= Not mentioned 1= Mentioned 
vegern21 Peas 0= Not mentioned 1= Mentioned 
vegern22 French beans 0= Not mentioned 1= Mentioned 
vegern23 Potatoes 0= Not mentioned 1= Mentioned 
vegday0 No vegetables mentioned 0= Not mentioned 1= Mentioned 
vegday1 Amaranth 0= Not mentioned 1= Mentioned 
vegday2 Sweet potato leaves 0= Not mentioned 1= Mentioned 
vegday3 Cassava leaves 0= Not mentioned 1= Mentioned 
vegday4 Lettuce 0= Not mentioned 1= Mentioned 
vegday5 Onion leaves 0= Not mentioned 1= Mentioned 
vegday6 Spinach 0= Not mentioned 1= Mentioned 
vegday7 Okra 0= Not mentioned 1= Mentioned 
vegday8 Hibiscus 0= Not mentioned 1= Mentioned 
vegday9 Crotalaria 0= Not mentioned 1= Mentioned 
vegday10 Onions 0= Not mentioned 1= Mentioned 
vegday11 Tomatoes 0= Not mentioned 1= Mentioned 
vegday12 African aubergine 0= Not mentioned 1= Mentioned 
vegday13 Aubergine 0= Not mentioned 1= Mentioned 
vegday14 Cucumber 0= Not mentioned 1= Mentioned 
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vegday15 Parsley 0= Not mentioned 1= Mentioned 
vegday16 Celery 0= Not mentioned 1= Mentioned 
vegday17 Turnip 0= Not mentioned 1= Mentioned 
vegday18 Beetroot 0= Not mentioned 1= Mentioned 
vegday19 Baobab leaves 0= Not mentioned 1= Mentioned 
vegday20 Bell peppers 0= Not mentioned 1= Mentioned 
vegday21 Bean leaves 0= Not mentioned 1= Mentioned 
vegday22 Chillies 0= Not mentioned 1= Mentioned 
vegday23 Cabbage 0= Not mentioned 1= Mentioned 
vespec0 No vegetables mentioned 0= Not mentioned 1= Mentioned 
vespec1 Carrots 0= Not mentioned 1= Mentioned 
vespec2 Cabbage 0= Not mentioned 1= Mentioned 
vespec3 Peas 0= Not mentioned 1= Mentioned 
vespec4 Lettuce 0= Not mentioned 1= Mentioned 
vespec5 Beetroot 0= Not mentioned 1= Mentioned 
vespec6 Onions 0= Not mentioned 1= Mentioned 
vespec7 Courgette 0= Not mentioned 1= Mentioned 
vespec8 Tomatoes 0= Not mentioned 1= Mentioned 
vespec9 Aubergine 0= Not mentioned 1= Mentioned 
vespec10 Celery 0= Not mentioned 1= Mentioned 
vespec11 Cucumber 0= Not mentioned 1= Mentioned 
vespec12 Potatoes 0= Not mentioned 1= Mentioned 
vespec13 Spinach 0= Not mentioned 1= Mentioned 
vespec14 Amaranth 0= Not mentioned 1= Mentioned 
vespec15 Bell peppers 0= Not mentioned 1= Mentioned 
vespec16 Chillies 0= Not mentioned 1= Mentioned 
vespec17 African aubergine 0= Not mentioned 1= Mentioned 
vespec18 French beans 0= Not mentioned 1= Mentioned 
vespec19 Garlic 0= Not mentioned 1= Mentioned 
vespec20 Parsley 0= Not mentioned 1= Mentioned 
vespec21 Okra 0= Not mentioned 1= Mentioned 
vespec22 Turnip 0= Not mentioned 1= Mentioned 
probl0 No problems mentioned 0= Not mentioned 1= Mentioned 
probl1 Lack of paid labour 0= Not mentioned 1= Mentioned 
probl2 Weeding 0= Not mentioned 1= Mentioned 
probl3 Insect pests 0= Not mentioned 1= Mentioned 
probl4 Watering 0= Not mentioned 1= Mentioned 
probl5 Lack of land 0= Not mentioned 1= Mentioned 
probl6 Lack of water 0= Not mentioned 1= Mentioned 
probl7 Over-production/waste 0= Not mentioned 1= Mentioned 
probl8 Inputs too expensive 0= Not mentioned 1= Mentioned 
probl9 Health/fatigue 0= Not mentioned 1= Mentioned 
probl10 Lack of means/low earnings 0= Not mentioned 1= Mentioned 
probl11 Insecure tenure 0= Not mentioned 1= Mentioned 
probl12 Theft of produce 0= Not mentioned 1= Mentioned 
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8.2. Data code sheets for use with Access, Excel and SPSS market 
questionnaires  
 
Variable 

name 
Full variable name Coding instructions 

id Market ID Number assigned to each questionnaire 
loc Location 1= Medina Coura 

2= Lafiabougou 
3= Djikoroni 
4= Sebenikoro 

sex Sex of trader 1= Male 2= Female 
age Age of trader Age in years 
ethnic Ethnicity of trader 1= Maraca 

2= Mande 
3= Senoufou 
4= Burkinabe 

5= Bambara 
6= Maumau 
7= Peulh 
8= Dogon 

marstat Marital status 1= Married 
2= Single 

3= Widowed 

hhgroup Number in hh as group 1= 5 & under 
2= 6-10 
3= 11-15 

4= 16-20 
5= 21+ 

hhnumber Number of people in 
household 

Number of people 

hhadults Number of adults in 
household 

Number of adults 

hhchild Number of children in 
household 

Number of children (under 18) 

hhstat Status within household 1= Head of household 
2= Wife of HH 
3= Mother of HH 

4= Child of HH 
5= Live alone 
6= Brother of HH 

edu Level of education 1= None 
2= Primary 
3= Secondary 

4= Further 
5= Koranic school 

priact Principal wage earning 
activity 

1= Vegetable production 
2= Study 

3= Trade 
4= Profession 

exp Number of years 
production experience 

Number in years of experience 

expgroup Experience in group 
format 

1= 5 & under 
2= 6-10 
3= 11-15 

4= 15-20 
5= 21+ 

stallsiz Size of stall in M² Measurement of stall in M² 
exveg0 No exotic vegetables 0= No 1= Yes 
exveg1 Cabbage 0= Not on stall 1= For sale 
exveg2 Lettuce 0= Not on stall 1= For sale 
exveg3 Parsley 0= Not on stall 1= For sale 
exveg4 Onion leaves 0= Not on stall 1= For sale 
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exveg5 Mint 0= Not on stall 1= For sale 
exveg6 Tomato 0= Not on stall 1= For sale 
exveg7 Leeks 0= Not on stall 1= For sale 
exveg8 Onion 0= Not on stall 1= For sale 
exveg9 Cucumber 0= Not on stall 1= For sale 
exveg10 Beetroot 0= Not on stall 1= For sale 
exveg11 Bell pepper 0= Not on stall 1= For sale 
exveg12 Aubergine 0= Not on stall 1= For sale 
exveg13 Celery 0= Not on stall 1= For sale 
exveg14 Courgette 0= Not on stall 1= For sale 
exveg15 Carrots 0= Not on stall 1= For sale 
exveg16 Turnips 0= Not on stall 1= For sale 
exveg17 Chillies 0= Not on stall 1= For sale 
tradveg0 No traditional vegetables 0= No 1= Yes 
tradveg1 Sweet potato leaves 0= Not on stall 1= For sale 
tradveg2 Bean leaves 0= Not on stall 1= For sale 
tradveg3 Amaranth 0= Not on stall 1= For sale 
tradveg4 Hibiscus 0= Not on stall 1= For sale 
tradveg5 Cassava leaves 0= Not on stall 1= For sale 
tradveg6 Spinach 0= Not on stall 1= For sale 
tradveg7 baobab leaves 0= Not on stall 1= For sale 
tradveg8 Okra 0= Not on stall 1= For sale 
tradveg9 African aubergine 0= Not on stall 1= For sale 
tradveg10 Corcorus 0= Not on stall 1= For sale 
floor Is stall on floor 0= No 1= Yes 
table Is stall on table 0= No 1= Yes 
centre Is stall in centre of market 0= No 1= Yes 
edge Is stall on edge of market 0= No 1= Yes 
ugrown Does trader grow own produce 0= No 1= Yes 
collab Does trader collaborate with other traders 0= No 1= Yes 
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8.3. Producer questionnaire 
 
 

  
Name of respondent …………………………………………………………………. 
Name of village/area………………………… Date of interview /___ /___ /___ /  
1. Sex  a) male � b) female � 
2. Age ……………….3. Ethnicity………………………4. Language………………. 
5. Marital situation………………………………………………………….. 
6. How many people live in producers home ………..……………. 

a) adults b) children 
7. Status of producer within family…………………………………… 
8. Level of education a) none � 

b) literate � 
c) Koranic school � 
d) primary � 
 

e) secondary � 
f) further � 
g) university � 
h) other (specify) � 
……………………… 

9. Principal activity……………………………………………………………………………………….  
10. Secondary activities (in order of importance)………………………………………………………… 
11. Number of years experience of vegetable production ………………………………. 
12. How many pieces of land are used for production …………………………………. 
 List the principal cultures on each piece of land :  

(cereals/exotic vegetables/traditional vegetables/livestock/fruits) 
1) 2) 
3) 4) 
13. What is the tenure 
arrangement for each 
piece of land? 

a) owned 
    1.� 2.� 3.� 4.�  
b) loaned from family member  
    1.� 2.� 3.� 4.�  
c) loaned from friend/acquaintance 
    1.� 2.� 3.� 4.�  
  

d) rented  
    1.� 2.� 3.� 4.� 
e) other (specify) 
    1.� 2.� 3.� 4.�   
…………………………… 

14. Where is each 
piece of land? 

a) in the village  
    1.� 2.� 3.� 4.�   
b) home garden  
    1.� 2.� 3.� 4.�  
c) in the bush  
    1.� 2.� 3.� 4.�  
d) in town  
    1.� 2.� 3.� 4.�     
  

e) near a river  
    1.� 2.� 3.� 4.�   
f ) other (specify) 
    1.� 2.� 3.� 4.�   
…………………………… 
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15. What percentage of the 
land is used for vegetable 
production? 

 16. What percentage of 
the vegetable 
production is of 
traditional vegetables? 

    

17. Do you work alone?  a) Yes � b) No � 
18. If not, who 
works with you? 

a) hired labour � 
b) family member � (specify) 
……………………………………… 

c) friend �  
d) other � (specify) 
……………………………………… 

19. Do you collaborate with other producers? a) Yes � b) No � 
20. If yes, what is 
the nature of this 
collaboration? 

a) information on price/markets � 
b) growers association � 

c) other (specify) � 
………………………………. 

21. Where do you 
sell your produce? 

a) on land �( specify which produce) 
………………………………………………… 
b) at market (specify) � 
…………………………………… 

c) other (specify) � 
……………………………….  

22. Do you transport your own produce to market?  a) Yes � b) No � 
23. If yes, how?  a) walks � 

b) bike � 
c)  motorbike � 
 

d) Sotrama � 
e) car � 
d) other (specify) � 
………………………………. 

24. Do you have problems selling your produce?  a) Yes � b) No � 

25. If yes, what 
type of problems? 

 
 
 

26. What is the 
percentage of post 
harvest losses? 

 27. What is the 
percentage of HH 
consumption? 

 

28. Where do you 
get your seeds? 
 

Traditional vegetables 
a) bought � 
b) saved �      
c) other (specify) � 
………………………………. 

Exotic vegetables 
a) bought � 
b) saved �      
c) other (specify) � 
………………………………. 

29. Would you like to produce more traditional vegetables?  a) Yes � b) No � 
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30. Why don’t you 
produce more 
traditional 
vegetables? 

a) lack of means � 
b) lack of land �  
c) low selling price � 

d) climatic reasons� 
e) other (specify) � 
…………………………. 

31. Are there any vegetables which you don’t grow which you would like to?  a) Yes � b) No � 
32. If yes, which 
ones? 

 
 

33. Why don’t you 
produce other 
vegetables? 
 

a) lack of means � 
b) lack of land �  
c) availability of quality seeds � 
 

d) climatic reasons� 
e) Increased pest/disease � 
f) other (specify) � 
…………………………. 

34. Have you got access to irrigation?  a) Yes � b) No � 
35. If yes, what 
type? 

a) wastewater � 
b) well �  

c) pump� d) other (specify)� 
…………………………. 

36. Who has control of the 
water rights and how are these 
rights administered? 

 

37. Is water available all year? a) Yes � b) No � 
38. Do you have enough? a) Yes � b) No � 
39. How many times a day do you water?  
40. Do you use fertiliser?  a) Yes � b) No � 
41. If yes, what 
type? 
 

a) wastewater � 
b) compost �  
c) manure � 

d) chemical � 
e) city waste � 
 

f) other (specify) � 
…………………………. 

42. Do you use pesticides?  a) Yes � b) No � 
43. If yes, what type, 
where purchased, do 
you use protective 
gear?  

 

44. How often do you apply pesticides?  
43. Do you have access to (or know about) agricultural extension?  a) Yes � b) No � 
 
If the producer has the time/inclination, continue with some more qualitative questions.  
 
44. In your opinion, what 
are the vegetables with 
which you can earn the 
highest incomes?   
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45. In your HH, what are 
the vegetables which are 
most consumed on a daily 
basis and on special 
occasions? 

Daily                                                   Special Occasions 
 
 
 
 
 

46. What are your biggest 
production problems?   
 
 

 
 
 
 
 
 
 
 
 
 

 
Additional information arising from related discussion:  
(Co-operative working, prestige and consumption of traditional vegetables, changes in 
eating habits etc.)   
 
 

 100



8.4. Market Questionnaire 
 
Date of interview /___/___/___/  
Respondent name……………………………………………………………………………………… 
Name/location of market…………………………………………………………………………………… 
1. Sex  a) male � b) female � 
2. Age ……………….3. Ethnicity…………………………4. Language………………………………… 
5. Marital status………………………………………………………………………………………. 
6. How many people live in trader’s home ………..……………. 

a) adults b) children 
7. Status of trader within family…………………………………… 
8. Level of education a) none � 

b) literate � 
c) Koranic school � 
d) primary � 
 

e) secondary � 
f) further � 
g) university � 
h) other (specify) � 
……………………… 

9. Principal activity……………………………………………………………………………………….  
10. Secondary activities (in order of importance)………………………………………………………… 
12. Number of years experience selling vegetables…………………………………………….. 

13. Description of 
stall 

Approximate size (m2)…………….. 
List of vegetables on sale : 
Traditional                               Exotic 
 
 
 
 

a) on floor � 
b) table � 
c) interior of market  � 
d) edge of market � 
e) other (specify) � 
………………………….. 
 

14. Does the quantity of vegetables you are selling today represent what you 
sell the rest of the year ? 

a) Yes � b) No � 

15. Do you produce the vegetables yourself ?  a) Yes � b) No � 
16. If yes, 
where? 
 

 
 
 

17. If no, where do you 
buy them? 
 

 

18. Do you collaborate with other traders ?  a) Yes � b) No � 
19. If yes in which 
way? 

a) information on price and market � 
b) transport to market � 
c) borrow/lend money � 

d) storage facilities � 
e) bulk buy/sell  � 
d) other (specify) � 
………………………………. 
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20. Do you want to sell more traditional vegetables? a) Yes � b) No � 
21. Why don’t you? a) lack of means � 

b) don’t find the produce �  
c) little demand � 
d) low selling price � 

e) too perishable � 
f ) other (specify) � 
…………………………. 

22. Do you transport your stock to market ? a) Yes � b) No � 
23. If yes, how ? a) horse/donkey � 

b) car � 
c)  taxi � 
d) sotrama � 
 

e) bus � 
f)  moto � 
g) bicyclette � 
d) other (specify) � 
………………………………. 

24. In the last ten years, 
have you noticed any 
change in the 
consumption and 
availability of traditional 
vegetables? 

 
 
 
 
 
 

25. What are the principal 
characteristics that 
consumers look for when 
buying traditional 
vegetables ?  

Vegetable                                                Characteristics                             
 
 
 
 
 
 

26. How does availability 
of traditional vegetables 
vary with the seasons? 
1 = excessive 
2 = abundant  
3 = not very abundant 
4 = rare 
 
 

Vegetable Rainy season Hot & Dry season Cold & Dry season 

27. How does the price of 
vegetables vary with the 
seasons? 
1= high 
2= low 
 
 
 
 

 
 
 

   

 

 102



8.5. Results of statistical tests 
 
8.5.1. Kruskall Wallis test: age x type of tenure (Section 4.3.1) 

Ranks 
 

  Tenure details  N 
Mean 
Rank 

Owned 19 39.32
Loaned from 
family member 6 25.58

Loaned from 
friend/neighbour 5 16.90

Rented 27 30.17
Squatted land 14 54.04

Age of producer 

Total 71  
 
 Test Statistics(a,b) 
 

  
Age of 

producer 
Chi-
Square 19.173 

df 4 
Asymp. 
Sig. .001 

a  Kruskal Wallis Test 
b  Grouping Variable: Tenure details  
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8.5.2. Spearman’s rho: age x % traditional vegetable production (Section 4.3.2) 

 Correlations 
 

      

Percentage 
of 

vegetable 
production 
traditional 

Age of 
producer

Correlation 
Coefficient 1.000 .329(**)

Sig. (2-tailed) . .005

Percentage of 
vegetable 
production 
traditional N 71 71

Correlation 
Coefficient .329(**) 1.000

Sig. (2-tailed) .005 .

Spearman's rho 

Age of producer 

N 71 71
**  Correlation is significant at the 0.01 level (2-tailed). 
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8.5.3. Mann-Whitney U test: gender x age (Section 4.5.1) 

 Ranks 
 

  
Sex of 
producer N 

Mean 
Rank 

Sum of 
Ranks 

Male 50 27.90 1395.00 
Female 21 55.29 1161.00 

Age of 
producer 

Total 71    
 
 Test Statistics(a) 
 

  
Age of 

producer
Mann-Whitney U 120.000
Wilcoxon W 1395.000
Z -5.106
Asymp. Sig. (2-
tailed) .000

a  Grouping Variable: Sex of producer 
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8.5.4. Mann-Whitney U test: gender x % traditional vegetables (Section 4.5.5) 

 Ranks 
 

  Sex of producer N 
Mean 
Rank 

Sum of 
Ranks 

Male 50 28.23 1411.50 
Female 21 54.50 1144.50 

Percentage of 
vegetable 
production 
traditional 

Total 71   

 
 Test Statistics(a) 
 

  

Percentage 
of 

vegetable 
production 
traditional 

Mann-Whitney U 136.500
Wilcoxon W 1411.500
Z -5.175
Asymp. Sig. (2-
tailed) .000

a  Grouping Variable: Sex of producer 
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8.5.5. Chi Square test: gender x workalone (Section 4.5.8)  

 Case Processing Summary 
 

Cases 
Valid Missing Total 

  N Percent N Percent N Percent 
Sex of producer * 
Does producer work 
alone 

71 100.0% 0 .0% 71 100.0%

 
Sex of producer * Does producer work alone  
Crosstabulation 
 
Count  

Does producer work 
alone 

  No Yes Total 
Male 39 11 50Sex of 

producer Female 9 12 21
Total 48 23 71

 
 
 Chi-Square Tests 
 

  Value df 

Asymp. 
Sig. (2-
sided) 

Exact 
Sig. (2-
sided) 

Exact 
Sig. (1-
sided) 

Pearson Chi-
Square 8.340(b) 1 .004    

Continuity 
Correction(a) 6.812 1 .009    

Likelihood Ratio 8.060 1 .005    
Fisher's Exact 
Test    .006 .005

Linear-by-Linear 
Association 8.222 1 .004    

N of Valid Cases 71      
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 6.80. 
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8.5.6. Chi Square test: gender  x grow more traditional vegetables (Section 4.6) 

 Case Processing Summary 
 

Cases 
Valid Missing Total 

  N Percent N Percent N Percent 
Sex of producer * 
Does producer 
want to grow more 
traditional 
vegetables 

71 100.0% 0 .0% 71 100.0%

 
Sex of producer * Does producer want to grow more traditional vegetables 
Crosstabulation 
 
Count  

Does producer want 
to grow more 

traditional 
vegetables 

  No Yes Total 
Male 40 10 50Sex of 

producer Female 8 13 21
Total 48 23 71

 
 Chi-Square Tests 
 

  Value df 

Asymp. 
Sig. (2-
sided) 

Exact 
Sig. (2-
sided) 

Exact 
Sig. (1-
sided) 

Pearson Chi-
Square 11.858(b) 1 .001    

Continuity 
Correction(a) 10.022 1 .002    

Likelihood Ratio 11.482 1 .001    
Fisher's Exact 
Test    .002 .001

Linear-by-Linear 
Association 11.691 1 .001    

N of Valid Cases 71      
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 6.80. 
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8.5.7. Kruskall Wallis test: tenure x % traditional vegetables (Section 4.6)  

 Ranks 
 

  Tenure details  N 
Mean 
Rank 

Owned 19 35.87 
Loaned from family 
member 6 47.92 

Loaned from 
friend/neighbour 5 21.90 

Rented 27 25.98 
Squatted land 14 55.43 

Percentage of 
vegetable production 
traditional 

Total 71   
 
 Test Statistics(a,b) 
 

  

Percentage 
of 

vegetable 
production 
traditional 

Chi-
Square 25.823 

df 4 
Asymp. 
Sig. .000 

a  Kruskal Wallis Test 
b  Grouping Variable: Tenure details  
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8.6. Audit trail 
 

Stage Action Files 

1 Questionnaires numbered and checked for 

inconsistencies and missing data at end of 

each fieldwork session. 

 

2 Data entered in full into Microsoft Access 

database. Id numbers match assigned 

questionnaire numbers to ensure that any 

mistakes in data entry can be easily sourced 

back or cross-referenced. 

Wordquests.mdb 

3 Forms created in Access to display 

qualitative data and assist in analysis process.

Wordquests.mdb 

4 Data coded in a style consistent with planned 

data analysis procedures. Data checked and 

cleaned. 

Questionnaires.mdb 

5 Universal code sheets created as Microsoft 

Word documents to cover all data storage 

formats. 

Codebook.doc 

Marketcode.doc 

6 Coded data transferred to SPSS for statistical 

analysis. 

producers2.sav 

markets.sav 

7 Coded data exported to Microsoft Excel for 

further analysis and creation of graphs/tables.

Producers3.xls 

Markets.xls 
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8.7. Latin names of observed traditional vegetables   
 

Common name Latin name 
African aubergine Solanum aethiopicum 

Amaranth Amaranthus cruentus 

Baobab leaves Adansonia digitata 

Cassava leaves Manihot esculenta 

Hibiscus Hibiscus sabdariffa 

Jute Mallow Corchorus olitorius 

Okra Abelmoschus esculentus 

Sweet potato leaves Ipomoea batatas 
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