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Soils in sub-Saharan Africa have long been considered as seriously degrading due to traditional 

agriculture. This perception was challenged in recent years by new research which entailed a 

new understanding of African soils and their management. The purpose of this study was to 

contribute to this new understanding by examining soil fertility management of a smallholder 

irrigation system in Kenya based on the concept of landesque capital. The empirical material was 

collected during fieldwork in Kenya. The methods utilized were semi-structured interviews, 

focus groups, participatory walks, soil sampling and analysis of secondary sources. The study 

identified a broad localized knowledge about soils and several soil fertility management 

practices that are considered as investments in so-called landesque capital by the local farmers, 

whereat the traditional irrigation has a superordinate role. The accumulation of this type of 

capital mainly occurs through incremental processes. Moreover, these investments in soils are 

mostly relatively low in labor and capital intensity and appear to be aimed at sustaining a certain 

level of soil fertility rather than increasing it. However, this farming system is rapidly changing 

due to socio-economic dynamics and so may also the management of its soils. 

 

Keywords: small-scale irrigation agriculture, landesque capital, soil fertility management, 
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1 Introduction 

Throughout the long course of time, few issues have been more 

important to the great majority of the human population than the 

maintenance of soil fertility  

(R. Jones, Manure Matters, 2012:9) 

The world food situation is rapidly changing. Globalization, climate change, environmental 

degradation, high energy prices and urbanization are only few of the forces, which impact on the 

current food production. The current food system is considerably associated with the so called 

‘Green Revolution’ that had its heyday in the 1960s and led to an enormous increase in global 

agricultural production through high-yielding crops, hybridized seeds, chemical fertilizers and 

pesticides, expansion of irrigation infrastructure, modernization of agricultural management 

methods and technology transfers to less-industrialized countries (Lang & Heasman, 2004).  

While the implementation of these new agricultural technologies was highly successful in Asia, 

it did not work in sub-Saharan Africa, despite many attempts and considerable investments
1
 (e.g. 

Djurfeldt, 2005). Sub-Saharan Africa, largely food self-sufficient at the time of independence, 

now relies on food imports and aid interventions
2
 (FOA, 2006). Additionally, the region faces 

diminishing agricultural stocks, high food prices and decreasing productivity (Webersik & 

Wilson, 2009) and rising environmental degradation. It is the region most vulnerable to 

environmental change and the least able to adapt (IPCC, 2007).  

As a result, a common perspective on sub-Saharan African agriculture is that it is stagnating and 

unable to change (Pronk, 1996). This widespread perception is aggravated by recurrent reports of 

catastrophic food shortages in a number of countries in sub-Saharan Africa, often struggling with 

climatic extreme events and social conflicts
3
. In the wake of this ‘African food crisis’ with 

stagnating or falling per capita production in combination with concerns about poverty and food 

insecurity, calls for green-revolution policies in Africa have been raised. For instance, Akande et 

al. (2005) call for a state-driven, market-mediated and small-holder farmer based African Green 

Revolution that largely builds on the Asian Green Revolution without merely copying it. By 

investing in capital intensive technologies (e.g. chemical fertilizers and pesticides, modern 

infrastructure, high-yielding crops), it is argued, rural development can be achieved in sub-

Saharan Africa.  

                                                           
1
 Beside different agro-ecological and economic differences, limited irrigation potential, a lack of political will and 

an insufficient inclusion of small-holder farmers are frequently cited reasons for the failure of the Green 
Revolution in Africa (see e.g. Djurfeldt, 2005; FAO, 2006). 
2
 Sub-Saharan Africa is in fact the only region in the world, where the need for food aid is increasing (UNEP, 2007) 

3
 Since 1997, approximately twenty food emergencies in Africa are reported every year, often connected to natural 

catastrophes such as droughts or floods. Case study research show however that the degree of such food 
emergencies largely depends on policies or programs implemented (FAO, 2006) 
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In contrast, there is an emerging approach that challenges such grand solutions to agricultural 

development, and focuses more on environmental and social sustainability. This approach 

highlights the importance of local knowledge and has paved the way for a more empirically 

oriented discussion of rural development. Netting (1993:22), for instance, states that “the 

western hubris ignored the existence of working indigenous solutions to the problems of farming 

an alien environment. Local ethno-scientific knowledge of soils, rainfall, crop varieties, and 

pests was not appreciated by outsiders and could not readily be duplicated on experimental 

farms and in laboratories.”   

Thus, the current debate on African agriculture is divided in two opposite perspectives. One 

determines a need for ecological and energy efficient ‘sustainable’ farming practices, while the 

other argues for an increased industrialization of agricultural production in order to tackle food 

insecurity, poverty and boost development (Börjeson, 2004:21).  

Agricultural intensification is often mentioned as a crucial condition for addressing both food 

security, poverty alleviation and sustainable resource use (e.g. FAO, 2006). But, as Börjeson 

(2004) emphasizes, agricultural intensification is a process that is embedded in local processes 

and feeds on a complex set of interrelating factors. Furthermore, it is always also associated with 

the question if it has positive or negative effects on the environment. Locally developed 

agricultural practices have often being accused of causing environmental degradation, being the 

main cause for deforestation, desertification and other land degradation processes.  On the other 

hand, a growing number of case studies from all over Africa reveal the positive effect on 

biodiversity in cultivated rural areas as opposed to less impacted areas (Shackleton, 2000). 

Additionally, studies demonstrate that intensive farming systems already exist in sub-Saharan 

Africa. There are highly specialized agricultural regimes, so called ‘islands of intensive 

agriculture’, which with local knowledge and labor-intensive means, secured food provision for 

an increasing population (Widgren, 2004). 

The reasons for the significant gap between potential and real food production in sub-Saharan 

Africa are multiple and multifaceted (Swift, 2001). Declines in soil fertility observed in many 

cultivated lands in sub-Saharan Africa have usually been described as the single most important 

factor, and inappropriate soil management practices are frequently cited as the main cause of this 

soil fertility decline. Agronomists have been warning of serious human-induced soil degradation 

in sub-Saharan Africa for a very long time (Koning & Smaling, 2005). Even for Kenya, soil 

erosion is considered the key environmental problem, particularly in the arid and semi arid lands 

due to unsustainable agricultural intensification (Adams & Watson, 2003). 

As a result, policy interventions have largely been dominated by narratives of environmental 

degradation. The focus of these general conceptions of African agriculture and policy 

interventions concerned the need for appropriate soil management practices, regardless of the 

fact that farmers’ knowledge about soils is generally extensive (Börjeson, 2004). Numerous of 

these top-down policy interventions attempting to combat soil degradation by directly interfering 

with farmers’ decisions have failed, and more recent initiatives like the Soil Fertility Initiative 

for Africa by FAO and World Bank have still to prove themselves (Koning & Smaling, 2005).  
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In recent years, this view on soils and their management has been challenged by a range of 

scientists, who found the established analyses too linear, too simplistic, alarmist and subservient 

to bureaucratic interventions that hinder farmers’ efforts towards sustainable land management 

(Koning & Smaling, 2005:3). This new research entailed a new understanding of African soils 

and their management that engages more comparatively with local knowledge and history, and 

acknowledges the multifaceted and dynamic realities of farm management. Studies of different 

kinds highlighted that the management of soil in those environments involves highly complex 

processes. Thus, as Scoones (2001:1) emphasizes, “issues of spatial and temporal dynamics, of 

diversity and difference, of history and change, of socio-economic setting and relationships, of 

policy context and trends are central to a more balanced analysis of what is happening”.  

1.1 Aim of the study and research questions 

In the wake of the debate on Green Revolution, a critique emerged, which highlights the role that 

local knowledge can play in achieving sustainable agriculture (e.g. Séhouéto, 2006; Adams, 

2004). Locally developed soil conservation techniques can make a significant contribution to 

sustainable development in Africa (e.g. Netting, 1993; Reij et al., 1996; Tiffen et al., 1994). 

Moreover, research focused on land degradation has not been matched by research focused on 

land improvement (Fairhead & Scoones, 2005). Thus, there is a need for research that addresses 

soil fertility management in tropical regions and that engages more comparatively with local 

knowledge (Fairhead & Scoones, 2005).  

Additionally, the Marakwet agricultural system in the Kenyan Kerio Valley has long been 

subject to research on enduring features of the agricultural landscape, so called landesque 

capital
4
. The focus of this research though, has been on the physical conspicuous structures of 

the system, primarily the imposing irrigation furrows.  This thesis brings into focus another 

fundamental, but less conspicuous, form of landesque capital, which has not been investigated in 

this intensively managed farming system: anthropogenic soils. It examines how the local farmers 

manage and perceive their soils.  

Hence, the aim of this study is to explore the multifaceted diversity and dynamics of soil fertility 

management in a small-scale irrigation system through the examination of a specific case: the 

Marakwet smallholder irrigation farming system in Sibou. The mundane practices applied by the 

local farmers in order to maintain their soils will be examined carefully on the basis of their 

purposive intent and social, economical and environmental factors affecting the local soil 

management practices are discussed.   

The thesis addresses the following consecutive research questions: 

- Which are the soil fertility management practices applied by the farmers in Sibou?  

- Do these practices have a purposive intent of facilitating future maintenance of land 

capability, i.e. are they considered by the farmers as investments in landesque capital? 

- How is this (invisible) type of landesque capital accumulated in the farming landscape? 

                                                           
4
 This term will be discussed in detail in Chapter 3.3  
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- Which factors and dynamics determine changes in soil management? What are the possible 

implications of these changes?  

The purpose of this study could more broadly be described as being threefold: (1) to describe 

investments in the landscape and management practices regarding soils in an(obviously 

sustainable) smallholder irrigation system; (2) to evaluate the intention behind and the perception 

of these investments regarding future maintenance of the soils and to consider socio-economic 

and environmental factors and dynamics that influence the local soil quality management; (3) to 

analyze the local soil management in the broader context of rural sustainable development and 

raise some questions and hypotheses about implications of possible changes.  

The overall objective of this study is to contribute to a better understanding of how landesque 

capital is accumulated in fields through incremental processes in a small-scale farming system. 

 This is a topic that has received very little attention and has been given only limited space in the 

literature on agro-ecosystems. Accordingly, I hope that the thesis will present some interesting 

insights into the multifaceted reality of smallholder farmers and their various strategies to sustain 

the soils of their farms in drylands. 
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2 Methods 

Soil science has been brilliant informed by reductionist physics and 

chemistry, poorly informed by ecology and geography, and largely 

uniformed by the social sciences 

(M. Swift, Ten years of soil biology and fertility research: Where next?, 1998) 

This chapter presents and discusses the methodological foundation and the numerous methods 

utilized in this case study. It includes descriptions of how the different methods were applied in 

the field and some brief considerations about the strengths and weaknesses of these different 

methods. Subsequently, ethical aspects of cross-cultural research and fieldwork are briefly 

discussed.   

Both primary and secondary sources have been used for this thesis.  

Primary data, collected during my fieldwork in Kenya in January/February 2012, is the major 

component of this study. Available relevant secondary data account also for a significant part.  

Secondary data was primarily collected in the library and the archive of the British Institute in 

Eastern Africa (BIEA) in Nairobi and was obtained from reports, planning documents, maps as 

well as aerial and other photographs. The data collected was complemented with an extensive 

literature review on relevant topics such as agricultural intensification, soil conservation and 

fertility management practices and small-scale farming in semi-arid climate. The literature study 

was done in two steps. Before going to the field, a short survey was done to acquire a basic 

understanding of the case study site, the current state of research as well as to frame some 

possible research questions. After fieldwork an extensive review was carried out in order to 

interpret and evaluate the study findings in relation to the present debate. Accordingly, the study 

comprises an iterative process of inductive and deductive approaches (Bryman, 2004).  

While the basic intention was to test the concept of landesque capital on local soil management, 

observations and discussions in the field made me detect patterns and regularities that entailed 

some tentative hypotheses and regularly reshaped my research questions. However, just as 

qualitative research predominantly emphasizes an inductive approach (ibid.), the approach of this 

study was mainly of inductive nature. 

2.1 Case study approach 

The current discussion about how to achieve socially and environmentally sustainable rural 

development in the sub-Saharan region and the African soil debate raise the question of the value 

of local empirical studies as a means to understand the current problems of agricultural 

productivity, sustainability and soil conservation. The prevalent perspective on soils and their 
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management has been dominated by simplistic statements generated by aggregated statistics and 

oversimplified analyses and does not consider the complex reality (e.g. Scoones, 2001; Leach & 

Mearns, 1996; Fairhead & Scoones, 2005). Degradation at one place and time is conjunctural 

and complicated (Blakie & Brookfield, 1987) and issues of spatial and temporal dynamics, of 

diversity a difference and socio-economic setting and relationships are central to a more 

balanced analysis (Scoones, 2001a). Hence, case-study research is a crucial tool for better 

understanding of soils and their management. It is one of the most common approaches in 

qualitative social science (Bryman, 2004) and it enables the contextualization of complex topics, 

for instance localized soil fertility management.  

Accordingly, this master’s thesis was designed as a case study in rural Kenya. The empirical 

material was collected during a five week fieldwork in a Kenyan village located in Marakwet 

District, Rift Valley Province.  

The key techniques deployed to collect data were qualitative semi-structured interviews, focus 

groups, participatory walks, observations and soil sampling.  

I was supported by a team of four local field assistants acting as, inter alia, interpreters, 

‘gatekeepers’, focus groups moderators and providers of additional information. The team, 

consisting of two men and two women, had previously worked with researchers and were well 

connected and respected in the village. This allowed for a straightforward interaction and a 

relaxed relationship with the interviewed farmers.  

The focus groups and some of the interviews were recorded. During the unrecorded interviews, I 

took basic notes, that later were rewritten in a more detailed and coherent way. The group 

activities included many techniques commonly known as participatory diagramming and the 

ambition was “to work with rather than on people” (Kesby et al, 2005:144). Additionally, since 

the task of diagramming is tactile and not only verbal, it has the advantage over ‘simple’ focus 

groups in that it facilitates the contribution of less eloquent individuals (ibid.).  

2.2 Qualitative and Quantitative Data  

Typically the gulf between qualitative and quantitative methods has been presented as a series of 

polar opposites (Winchester, 2005). However, instead of this dualistic perspective, this thesis 

tries to highlight the two methods as complementary techniques that provide different 

perspectives on an issue. Additionally, the analysis of soil samples from different plots is not 

intended for cross-checking of the results from interviews, but to add a supplementary 

perspective on a complex topic in order to increase the understanding of the latter.  

The study also combines different qualitative methods as in-depth interviews and participatory 

approaches (e.g. focus group discussions and participatory walks) as well as different sources 

(both male and female farmers of different ages, local agricultural experts and written accounts 

from ‘outsiders’). Hence, the methodological foundation is based on the strategy of triangulation. 

Triangulation is one of the most conventional and powerful techniques of establishing rigour in 

qualitative research (Baxter & Eyles, 1997; Årlin et al., forthcoming), which consists of 
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combining multiple sources and methods (Baxter & Eyles, 1997)
5
. I am convinced that the use of 

triangulation entailed enhanced rigour (i.e. the ‘trustworthiness’) of this, according to the criteria 

discussed in Baxter & Eyles (1997).   

2.3 Semi-structured interviews 

Semi-structured in-depth interviews were carried out with 30 farmers of both genders and 

different age sets. Interviews, whenever possible, were repeated and conducted on the fields or 

farms of the respondent, in order to link the verbal information to observations and to enable 

interaction with the physical environment. These conversations were complemented by 

interviews with informants from the local extension office of the Ministry of Agriculture, 

representatives of the Kerio Valley Development Authority (KVDA) and a chief of the Koibirir 

location in Tot division
6
.  

Interviews have the advantages of allowing the respondents to construct their own description of 

their practices and knowledge as well as to raise issues that the interviewer may not have 

anticipated (Valentine, 2005). They provide insights into differing opinions, experiences, 

behaviors or debates within a group, but can also reveal consensus on some issues (Dunn, 2005). 

Thus, interviews allow us to investigate complex behaviors and motivations and thereby fill a 

gap that other methods (e.g. census data, observations) are not capable to bridge over effectually. 

The experience from carrying out interviews showed to me that the reality is far more complex 

and ambiguous than what questionnaires could have revealed. This is in particular true for non-

conspicuous forms of landesque capital or incremental ecosystem changes. Thus, semi-structured 

interviews seem likely to be a very well suited method for this research.  

Respondent were selected according to purposeful sampling
7
, which stresses the search for 

‘information rich cases’ (Baxter & Eyles, 1997). I employed research assistants as gatekeepers
8
 

after having explained and discussed what information I wanted to attain. Other respondents 

were selected opportunistically, based on random encounter in the village or on observations 

(e.g. interesting structures in the fields). Gender, age and the geographical location of the farms 

were criteria for the respondent selection strategy, according to my research strategy. I believe 

that being led by gatekeepers is not a relevant source of error: the length of my fieldwork, the 

number and variety of visited farmers in relation to the population and the cooperation with four 

assistants significantly minimized the risk of being steered and biased. 

Semi-structured interviews normally employ an interview guide composed of questions that are 

content focused and deal with the issues or areas judged by the researcher to be relevant to the 

research questions (Dunn, 2005).  

                                                           
5
 Baxter & Eyles (1997) mentioned two further types of triangulation: the use of multiple investigators and 

theories. These are however much less common and convenient.   
6
 The eight provinces in Kenya are subdivided into districts. Districts are further subdivided into administrative 

divisions, which on their part are subdivided into locations.   
7
 Purposeful sampling can be subdivided in sixteen different sampling strategies (Baxter & Eyles, 1997) of whom 

several were used in this fieldwork. However, to discuss them in detail would go beyond the scope of this chapter. 
8
 Gatekeepers can be described as individuals in an organization or community that have the power to grant or 

withhold access to people or situations for the purpose of research (Valentine, 2005). 
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Accordingly, my interviews were organized around a flexible and frequently refined list of 

questions about the history of the farms, crops cultivated, soils, farming practices and so on. 

Nevertheless, the ambition was to arrange them as both content- and informant-focused 

discussions during which I took an interventionist role only occasionally.  

I normally started the interviews with a short introduction of myself and the purpose of my 

research and rounded it off by giving them the possibility to ask questions about me, my research 

or anything they were curious about
9
.  

Many interviews were unrecorded, because the respondents did not want to be recorded, or I 

considered recording not being appropriate in certain situations. For instance, the interviews 

were often rather long and broad, so taking notes appeared to be more rational, since this 

technique provides a concentrated review of the interview and is by far less time-consuming than 

transcribing the whole interview. Additionally, the interviews often included activities, which 

may have made recording more complicated. Nevertheless, I took copious notes, which were 

rechecked with my assistant after the interviews and finally typed into individual accounts of 

each interview. I have to commit though, that I occasionally regretted not using a recorder during 

certain ‘information-rich’ interviews, where I felt that persistently taking notes hindered me from 

collecting all the relevant data or adequately focusing on the respondent. I am aware of the fact 

that this constitutes a possible source of error, but I would argue that this type of error is 

probably nearly negligible regarding the amount of interviews and other methods that were 

applied.     

Valentine (2005) emphasizes that interviewing in a different cultural context, particularly in less 

developed countries, requires a heightened sensitivity to the complex power relations which exist 

between researcher and interviewees, and to local codes of behavior. The fact that nearly all 

interviews were conducted by means of a local research assistant facilitated the relationship 

between me and the respondents and guarded against possible misunderstandings.
10

 However, 

working with an interpreter can also bring about some supplementary problems; for instance the 

presence of an interpreter can influence the behavior and response of the informant or changes in 

messages can occur as a result of translation errors. Particularly, the alteration of messages and 

loss of information due to translation were inevitable. I tried to minimize this type of error 

through several manners: Collaborating with four field assistants made it possible to work with 

them alternately to minimize the risk of recurring translation errors. Typically, there were also 

two assistants present during the interviews, which gave them the possibility to support each 

other in the translation work. And finally, the interviews were generally conducted in the 

relevant environment (e.g. farms or fields of the respondents) to be able to ‘cross-check’ the 

verbal information with observations. 

 

 

                                                           
9
 In the most cases, the only thing people were interested in was which crops we are cultivating back home.  

10
 The researcher-respondent relationship, local codes of behavior, the researcher’s role identity, the interviewee’s 

expectation on the researcher, the linguistic codes of behavior et cetera were regularly raised topics in 
conversations between me and my field assistants.    
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2.4 Participatory approach 

As researchers have become more aware of errors and myths, and of the misfit between the 

reality they construct and the reality others experience, some of them have sought to developed 

new approaches and methods in their work (Chambers, 1997). These techniques associated with 

this growing group of research approaches are loosely referred to as ‘participatory’ methods, 

including participatory rural appraisal (PRA). PRA is a growing family of approaches and 

methods to enable local people to share, enhance and analyze their knowledge and to plan, act 

and monitor and evaluate (Chambers, 1997). Thus, the essence of PRA is changes and reversals. 

The researchers do not dominate and lecture, they facilitate, sit down, listen and learn. Moreover, 

researchers do not impose their reality; they encourage and enable local people to express their 

own (Chambers, 1997). The emphasis of PRA lies on shifting from verbal to visual (ibid.). Thus, 

typical PRA techniques include visual representations and analysis, transects (e.g. systematic 

walks and observations), informal mapping, diagramming and innovation assessment (such as 

scoring and ranking different actions).  As Chambers (1997) highlights, the validity and 

reliability of PRA methods are generally high and rapports can be quickly established when the 

methods are participatory and the researchers behave well. In the following I shortly present two 

‘participatory’ research methods utilized in this case study. I am convinced that the use of the 

participatory methods described in the following significantly increased both the validity and 

reliability of the study. The participatory walks, and in particular the focus group discussions, 

generated a lot of highly relevant information that would not have been possible to determine by 

the means of merely individual interviews. Moreover, this additional information could be used 

as a basis for new questions in subsequent interviews.      

2.4.1 Focus groups 

Individual interviews were 

complemented with focus groups; a 

method that has seen growing popularity 

in human geography in recent years 

(Conradson, 2005). The aim of using 

this method was twofold. First, to find 

patterns as well as variations of 

knowledge, practices, opinions etcetera 

across four different groups: young 

female farmers, young male farmers, old 

women and old men. Second, I wanted 

to gain insight into the nature of 

arguments, interaction and dialogue over 

the issues of interest both within and 

between groups. Furthermore, groups 

have the advantage of group members having an overlapping spread of knowledge, which covers 

a wider field than that of any single person, and can generate numbers with observable mutual 

checking (Chambers, 1997).  

Figure 2.1 Focus group work (Photo: M. Fischer) 
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The groups were purposively sampled and its sizes ranged between six and nine participants
11

 

which is an ideal number according to the literature (e.g. Conradson, 2005; Krueger & Casey, 

2009).  The discussions were moderated jointly by two field assistants – two women if the group 

consisted of women and two men if it was a men’s discussion group – on the basis of foregoing 

instructions and conjoint preparation. The focus groups were held in a relaxed ambiance and the 

spoken language was Marakwet so that the participants felt comfortable and free to speak their 

mind without being judged: a fundamental condition for focus groups (Krueger & Casey, 2009). 

The participants of these focus groups jointly carried out activities such as discussing, 

diagramming, mapping, naming, listing, sequencing, comparing, ranking and linking different 

crops, practices, areas, soil features, and areas amongst other things.    

However, there are limitations also to focus groups (Conradson, 2005). First, in comparison to 

individual interviews, focus groups do not allow each individual’s perspective to emerge equally. 

Second, participants do not understand and may make up answers resulting in trivial and 

superficial results (Krueger & Casey, 2009). Nevertheless, my impression was that these 

concerns had a low relevance in this particular case as participants enthusiastically engaged in 

open and spontaneous discussions, and the results were profound and valuable complements to 

the results from other research methods. Third, there is a risk of dominant individuals 

influencing the results of focus groups. Equally a dominant lineage or faction can create 

problematic group dynamics.  I tried to minimize that risk by discussing this issue with the field 

assistants, both before the focus group discussions and during the short evaluations after every 

group. 

2.4.2 ‘Participatory’ walks and observations 

A significant and controversial source of textual analysis is the landscape itself (Winchester, 

2005).  But in this study, the landscape has not only been used as a source but also as a method 

(Börjeson, 2004:18). The interviews with the farmers in Sibou were, whenever possible, 

conducted in their fields or gardens. Walks or observations are tools for describing and showing 

the location and distribution of landscape features, natural resources and land uses that assist the 

verbal interviews. Through such walks together with the local informants, evidences of physical, 

historical, ritual, economic and social activities can be documented and discussed (Årlin et al, 

forthcoming). These walks enhanced my capacity to understand the practices, dynamics and 

pattern of the local field and soil management.    

The most common form of qualitative geographical research involving participation is 

participant observation (Winchester, 2005). There was a wide variation in how this research 

method was utilized in the field. My role as an observer varied from passive to pro-active and 

was sometimes indistinguishable from other methods such as transect walks and interviewing 

people in their fields. The positioning of the researcher in relation to the subject of the research is 
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 The term ‘participant’ as opposed to ‘informant’ or ‘respondent’ as referred to in the part about the individual 
interviews, was intentionally chosen and should depict the more participatory approach for focus groups had, 
compared to the individual interviews.  
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a problem common for all forms of observation
12

 and raises some significant ethical issues, 

especially if the research is covert (Winchester, 2005). However, active participation in 

community activities as well as on the fields enabled me to establish relationships that were 

useful for my further research and repeatedly facilitated a deeper understanding of the researched 

issues.     

2.5 Soil sampling 

During fieldwork, 22 soil samples were taken randomly from 18 cultivated fields and two pieces 

of land that, according to the villagers, have not been cultivated for a long period. The samples 

were taken from the surface soil (0-5 cm) and in each plot four to five sub-samples from 

different parts of the plot were taken and mixed to make up the sample for that specific plot. In 

the laboratory at Stockholm University, analyses of soil organic carbon (SOC) and total carbon 

(TC) were carried out with the collected soil samples. Furthermore, soil profile samples from 

three different fields were collected and analyzed as well. However, these soil profile samples 

are not part of this study, but the results from the carbon analyses are for the sake of 

completeness shown in appendix 3. 

2.6 Ethics and critical reflexivity 

The issue of ethics can be broadly defined as being about “the conduct of researchers and their 

responsibilities and obligations to those involved in the research, including sponsors, the 

general public and most importantly, the subjects of the research” (Dowling, 2005:20). 

Qualitative research methods often involve some kind of intrusion of privacy.  

Whereas the topic of this thesis at first glance does not include sensitive or intimate issues, 

people’s privacy has been a recurring matter. During the fieldwork in Kenya, I visited people in 

their homes or on their fields, asking questions about their livelihood, knowledge and 

perceptions as well as their experiences during a brutal and violent armed conflict
13

. However, I 

constantly tried to consider the ethical implications of my activities and analyzed my role 

regularly with my assistants. This process of self-conscious, constant scrutiny of the research 

process and of my own role is called critical reflexivity (Dowling, 2005). Such reflexivity 

strengthens the evaluation of qualitative work, allowing a conscious consideration of what we 

do, how we interpret and how we relate to our subjects (Baxter & Eyles, 1997). To facilitate the 

task of being reflexive I also kept a notebook to write down my thoughts and ideas about the 

research process. 

Furthermore, it is also essential as a researcher from a rich country to be aware of the social 

context and dynamics when doing fieldwork in developing country. My privileged position in 

terms of wealth and education may create uneven power relationships in meetings with the local 

people. Since even writing is part of this uneven relationship it is important to avoid voyeuristic 
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 Very active participation, for instance, may clearly influence the situation that is being researched. Moreover, 
the double role as participant and (‘objective’) researcher can be difficult to accomplish.   
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 This conflict is shortly described in Chapter 4.4 
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description and to make sure that the respondents are not exploited (McDowell, 2010). 

Accordingly, I always asked for permission when taking picture and informed them about the 

purpose of my research. Additionally, the quotations and the expressed notions of the individual 

farmers will remain anonymous in this thesis, so that they cannot be linked to an particular 

respondent. Nevertheless, in appendix 1 is a list with all the respondents available. The uneven 

power relationship was not merely true for the contact with the interviewed farmers, but even 

more for the relationship with the local research assistants. I was constantly aware of this and 

tried to establish an honest and respectful relationship.   

Gender has been a crucial aspect for the literature on geographical qualitative methods (e.g. 

Scheyvens & Leslie, 2000; McDowell, 1992; Cotterill, 1992). Thus, being a man interviewing 

women, I was aware of the limits of my research strategy. In fact, it may not be appropriate for 

researchers to visit women’s homes, women may not be allowed to speak free in public or 

women may be reluctant to express themselves in front of an outsider due to low self-esteem 

(Scheyvens & Leslie, 2000). My experience in the field, however, showed the opposite: it was, 

on the contrary, very easy to gain access to women and very frequently they were willing and 

communicative respondents. Nevertheless, as already touched upon above, I was very sensitive 

to the local socio-cultural contexts during the entire fieldwork period, regularly reflecting on my 

role together with both my male and female assistants  and tried to gather as much information 

about the community in Sibou as possible. Furthermore, I strived to show genuine respect for the 

local people and their customs, tried to demonstrate flexibility and a sense of humor during my 

research, and was willing to share my own experiences, knowledge and time not only with the 

research participants but also with the rest of the village. 
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3 Conceptual Framework 

“The soil was bad when I started cultivation here. But now it is 

medium in quality. I’m sure my practices have improved the fertility of 

the soil.” 

(Lea, farmer in Sibou) 

This chapter presents and discusses the conceptual basis for this thesis. Although the research 

was not based on one comprehensive theory, it draws upon some ideas and concepts derived 

from the field of political ecology. The term ‘political ecology’ combines the concerns of 

ecology and a broadly defined political economy, which together encompass the constantly 

shifting dialectic between society and land-based resources as well as the groups within the 

society itself (Blakie & Brookfield, 1987).  These dialectics and processes form the landscape 

and affect the way we make use of the land.  Studies of land use and landscapes as expressions 

of human activities, both in space and time, are gaining momentum in a variety of disciplines. 

This focus has relevance both for the understanding of society and nature as well as for research 

on food security, land cover change and biodiversity (Håkansson et al., 2008).   

3.1 Agricultural change and sustainable development 

Intensive farming systems based on short fallow rotations and labor-intensive techniques such as 

irrigation, manuring and composting to maintain soil fertility, have been documented in several 

sites in Eastern Africa where farmers over generations have intensified farming in rather 

inhospitable environments (Widgren, 2004). The small-holder irrigation system of the Marakwet 

in Sibou represents such an intensive farming system.  

The knowledge of such small-scale irrigation systems has considerably improved in recent 

decades, but the question of how and why they evolved is still poorly understood (Östberg, 

2004). However, in the broader context of agricultural intensification in general, there are several 

theories offering different explanations of why farming systems evolve and change. The two 

most influential theories see population pressure as the primary driving force of agricultural 

change, but suggest two opposing perspectives regarding the effects of population pressure on 

the environment and human use of natural resources (Börjeson, 2004:15). They are usually 

referred to as the Malthusian and Boserupian theory
14

. While the Malthusians theory suggest that 

population growth increase the pressure on (constant) natural resources, thus devastating society 

and environment, Boserupian scholars claim that increased population is a driving force for 
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 The names of these two contradicting theories are derived from Thomas Malthus and Ester Boserup. The British 
cleric Malthus with his book An Essay on the Principle of Population from 1798 and the Danish agricultural 
economist Boserup in 1965 with her book The Conditions of Agricultural Growth both infused the scientific 
thinking with their respective model of agricultural change.  
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agricultural intensification and development: When rural population density is low, the common 

practice is extensive agriculture with low overall production concentration, because it tends to be 

favorable in both total workload and efficiency (Stone, 2001a). A boost in population density 

entails increased production concentration and shorter fallow times. This requires expanded 

efforts at fertilizing, field preparation, irrigation and weed control, and consequently higher total 

workload and increased marginal labor cost for the farmers (ibid.). Thus, “changing agricultural 

methods to raise production concentration at the cost of more work at lower efficiency is what 

Boserup describes as agricultural intensification.” (Stone, 2001a:330)  

The Boserupian model has been widely influential (Hunt, 2000) but it has also been criticized 

and faulted for denigrating other key processes (e.g. economic, social, political or ecological 

dynamics) misconstruing data, misusing synchronic comparisons and obscuring ecological 

problems in the developing world (Stone, 2001b) . Much of this critical literature also 

emphasizes that population growth is by far not the only reason for agricultural intensification. 

Market forces, ‘linear’ evolution, hierarchical social systems as well as political and military 

conditions are other often identified potential causes for agricultural change
15

.       

Agricultural change refers not only to the history of agriculture over the great sweep of time, it 

also occurs every day all over the world when farmers make decisions on what, where and how 

to grow. The concept of ‘agricultural intensification’ has long played an important role in 

geography and development studies amongst others (Hunt, 2000). According to the concept of 

agricultural intensification, there are two ways of intensifying agricultural production: by 

increasing inputs of capital or labor, while land is usually treated as a constant in a process of 

agricultural intensification (Warf, 2010:35). Accordingly, agricultural intensification is a process 

of increased inputs of capital or labor in order to raise the yield of a fixed land area over a fixed 

period of time. On the other hand, the term extensive agriculture describes farming systems that 

use a huge amount of land while minimizing capital and labor inputs (e.g. shifting cultivation). 

Hence, farming systems can generally be graded on an agricultural intensification scale that 

ranges from ‘extensive’ to ‘intensive’ (Warf, 2010:35f). 

As Börjeson (2004:19) highlights, as a development goal agricultural intensification is often 

viewed in terms of a need of investments in capital inputs. Thus, intensification has a cost. This 

may be mechanical energy from manufactured implements and fossil fuels or chemical 

fertilizers. But for a majority of poor small-holder farmers this cost is mainly a large amount of 

manual labor (Netting, 1993).  

The discussion about agricultural intensification is also related to the question whether it is 

associated with negative or positive impacts on the environment (Börjeson, 2004:15). Regarding 

soil conservation management research, Toulmin et al. (1996) highlight three issues. First, one 

should beware of simple definitions for a complex ‘problem’. Understanding the data, evidence 

and issues that the definitions are based upon is as central as to design and disseminate 

‘solutions’. In other words, being aware of what data this definition is based upon, what evidence 
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 To discuss these different theses or to give a comprehensive review of the broad field of agricultural change 
would go beyond the scope of this thesis. For a short outline of the different possible driving forces behind 
agricultural intensification see Östberg (2004).  
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is highlighted and what issues are overlooked as well as understanding this problem should be as 

central as to design and disseminate ‘solutions’. Second, one has also to recognize that 

technology does not exist as an engineering design, but in a socio-economic context. And third, 

one should be aware of that participatory approaches, although undoubtedly favorable, are not 

uncomplicated. Simplistic adherence to ‘community management’ may mask important 

differences and overlook conflicts and other social dynamics (ibid.).  

3.2 Localized Knowledge 

Séhouéto (2006) recommend the phrase ‘localized knowledge’ as an alternative to the terms 

‘local’ or ‘endogenous’ knowledge. There are several reasons for this suggestion. Beside the 

potential pejorative historical connotations of the term ‘endogenous’, he argues that the terms 

‘local’ and ‘endogenous’ also risk being misinterpreted. Knowledge is a dynamic corpus, 

continually changing and rarely systematized. There is no routine and static stock of knowledge 

that is given once and for all (Séhouéto, 2006). Consequently, it is not the pure creation of the 

culture of a village or a particular people, but it is constituted by a combination of various factors 

and is based on adoptions, dismantling, adaptation and experiments. Furthermore, the use of the 

term ‘localized knowledge’ facilitate the creation of an operational approach, which makes it 

possible to evaluate the terms on which and the means by which forms of knowledge are 

localized: emergence through experience and experimentation, cultural or religious 

encapsulation, social negotiation of the content and form of knowledge, economic diffusion and 

so on (Séhouéto, 2006). Thus, the term ‘localized knowledge’ put emphasis on the fact that 

farmers produce and constantly adopt new forms of knowledge that are subject to certain 

patterns and their own cultural and social logic.  

Accordingly, ‘localized knowledge’ differs from the conventional, originally colonial or 

‘western’, system of agricultural research. However, these two approaches should not be seen as 

two polar opposites. In fact, colonial research centers, missionary stations and experimental 

fields are one, often important, source of local knowledge. This is the case of the Marakwet 

farmers in Sibou. The Marakwet are experimenting a whole range of intensive farming 

management practices. These include approaches which build on old local practices such as hoe 

cultivation, adapted techniques introduced by missioners or colonial agricultural experts (e.g. 

intercropping and different methods to prevent soil erosion) and new innovations (often in 

relation to the new cash crops).  Much of what now may be considered as ‘local’ soil 

management practices was taught at school or by agricultural extension officers.  Furthermore, 

when asking a farmer about a certain technique, I occasionally got the answer that it was learned 

from working on a trial plot from the KVDA
16

. Thus, the techniques applied by the farmers in 

Sibou are clearly not the pure creation of their ancestors but the long-term outcome of adoptions, 

adaptation and experiments constituted by a range of various factors.  
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 The Kerio Valley Development Authority (KVDA) was established in 1979 as a regional development authority to 
address socio-economic development in this region. Its main function is to plan and coordinate the 
implementation of programs and projects (KVDA, 2005). In Tot, they operate among other things a tree nursery 
and a farm with trial plots.  



 18 

For the sake of convenience, in this thesis the phrases local and localized knowledge will be used 

interchangeably, both of them with the meaning of what Séhouéto (2006) calls ‘localized 

knowledge’.   

3.3 Landesque capital 

The natural potential of the land itself is a form of capital, and farmers can both enhance and 

reduce its quality (Brookfield, 2001). Likewise, land management that is not only in relation to 

the current crop but is purposive and designed to secure future production and/or facilitate future 

maintenance of this natural potential, can be seen as investments in the land. Thus, the term 

‘landesque capital’ refers to an investment in the landscape. In their influential book ‘Land 

degradation and society’, Blakie & Brookfield (1987) introduced the concept of landesque 

capital as it is now most widely used
17

 and defined it as follows:  

“Investments of this nature have a long life and are sometimes described as landesque capital, 

which refers to any investment in land with an anticipated life well beyond that of the present 

crop, or crop cycle. The creation of landesque capital involves a substantial ‘saving’ of labor 

and other inputs for future production” (1987:9) 

Brookfield & Blakie (1987) make a 

distinction between land management in 

relation to the existing crop and land 

management intended for securing future 

production. Thus, the focus is particularly 

on the creation of physical field structures 

that “(…) have a clear purposive intent of 

creating capital for the future maintenance 

of land capability such as terraces, stone 

walls, field drains, water meadows and 

irrigation systems” (Börjeson, 2004:82).  

The concept of landesque capital includes 

natural, human and human-made capital 

(figure 3.1). Natural capital is generally 

described as a stock of natural ecosystems 

that provides goods and services over time. 

In contrast, human-made capital refers to physical tools, equipment and buildings and so on, 

which however only can be productive if sustained and operated through social (e.g. rules, 

institution) and human (e.g. knowledge) capital (Börjeson, forthcoming). As Börjeson argues, 

the analytical power of the concept of landesque capital “lies in its ability to transcend this 

‘nature vs. human-made’ dichotomy in a productive way” (ibid.). Furthermore, an approach to 
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 The concept of landesque capital’ has become an established theoretical model, although only within a relatively 
specialized field of scientific inquiry. However, subjects addressed by this concept are central to a much broader 
field of study, including studies on sustainability, rural development, agriculture and environmental change 
(Börjeson, forthcoming).    

Figure 3.1 Concept of landesque capital. (Source: Börjeson, 2012) 
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the environment considering landesque capital as central, challenges some of the simplistic 

views on the human-environment interrelationship. For instance, it acknowledges the role of 

humankind in improving ‘natural’ conditions (Widgren, 2007). Or in other words, such an 

approach appreciates that humans and human activity are not only destructive for the 

environment, but that they also have positively altered natural environments for future 

sustainable use. 

Landesque capital as a phenomenon thus has a wide significance for past and future agricultural 

potential and it is argued that, beside the more obvious factors such as climate or soils, it is a 

central aspect in understanding differences in the productivity of agricultural lands (Widgren, 

2007). 

Börjeson (forthcoming) emphasizes that the use of the term ‘landesque capital´ has taken on a 

rather precise meaning as referring to physical landscape elements such as irrigation furrows, 

terraces, stone walls, drainage ditches and so on. This type of landesque capital appears as 

physical structure in agricultural landscapes, created through moving of stones and soil. In line 

with Börjeson (2012), these physical landscape elements are in this thesis referred to as brown 

landesque capital. Alternatively, less visible and conspicuous landesque capital, such as hedges, 

trees or vegetation planted as living mulch or protection against erosion can be referred to as 

green landesque capital. However, green landesque capital is not (yet) developed theoretically or 

empirically and studies of it are not numerous (Börjeson, 2012). In particular the issue of how it 

relates to the concept of ecosystem services is only insufficiently analyzed
18

. This question about 

how landesque capital conceptually relates to ecosystem services and biophysical processes (i.e. 

natural capital) is a recurring issue of this study.  

As Börjeson (2004) points out, the presence of this visible, brown landesque capital is commonly 

used as an indicator for agricultural intensity. Terraces, irrigation channels, drainage ditches 

etcetera are often considered as physical evidence of intensification, because their construction 

requires significant amounts of labour inputs. Together with stone walls, they leave the most 

persistent of all visible records of the land. Consequently, it is not a surprise that this form of 

landesque capital has been heavily emphasized in the literature. But as Brookfield (2001) 

highlights, there are many other forms of landesque capital, including field systems as a whole, 

and major modifications to the soil. These latter find a limited place in the literature, despite 

them having large and enduring consequences. Because, just as human activity can deplete soil 

quality, so it can create lasting beneficial changes that yield capital for use by future generations 

(Brookfield, 2001). Soils as landesque capital is examined in detail in chapter 3.6. 

3.4 Systematic vs. incremental change 

The issues of why and how agro-ecosystems change have been examined by geographers in 

ancient and modern contexts. Doolittle (1984) distinguishes between two major views on 
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 Börjeson (2012, conference presentation) addresses the issue of the usefulness of landesque capital as an 
analytical concept alongside the ecosystem services framework; particularly the usefulness of a greener 
conceptualization of landesque capital. The discussion in this thesis partly draws upon this presentation and 
personal discussions with Börjeson.  
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agricultural change; the systematic and the incremental processes. The systematic process is 

based on the assumption that the final form of ancient agro-ecosystems involved the periodic 

addition of fields and associated features such as irrigation canals, terraces and ditches. Thus, the 

structural transformation is completed before a new field is used for cultivation and construction 

is normally thought to involve inputs applied over short, discrete periods of time, often including 

planning, engineering expertise, and socially coordinated effort (Doolittle, 1984).  

In the incremental view of agro-ecosystem change, individual fields and associated features, and 

ultimately the entire agro-ecosystem, are created by gradual upgrading through small units of 

input over long periods of time while cultivation is taking place. Accordingly, incremental 

change is the outcome of innumerable accumulated mundane actions carried out by individual 

farmers. New fields and associated features are not quickly changed to a final structure but are 

transformed while in use: “construction is an ancillary by-product of cultivation and 

maintenance inputs and need not involve formal planning, engineering, or organization beyond 

that within the domain of the individual farmer or farm unit” (Doolittle, 1984:125). In this 

incremental process, construction operations are often not easily distinguishable from this 

cultivation and maintenance inputs and other farming practices.  

An understanding of these incremental investments is crucial for an examination of localized soil 

practices, since anthropogenic soils are primarily formed through such incremental processes. In 

many cases, the practices behind these processes have multiple purposes and are difficult to 

distinguish from practices that do not aim at creating capital. For instance, flooding a field or a 

garden may simultaneously purpose to ‘water’ the current crops, soak the soil for easier tilling, 

integrate scattered dried cow dung into the soil as manure and to clean paved sections. Thus, this 

mundane practice has both purposive intents of facilitating future maintenance of the soil 

capability and well as short-run intents.     

The objective of this thesis is to put focus on these incremental investments in soils and to 

evaluate their relevance for the farming system; a topic that, due to its complexity, has not 

received less attention in the literature than systematic processes in interpretations of agro-

ecosystems (Doolittle, 1984).         

3.5 Soils as products of social and economic processes 

As illustrated in the introduction of chapter 1, the history of interventions in soil management in 

Sub-Saharan Africa has been fuelled by dramatic predictions about future collapse and calls for 

urgent action. Publications of research and reports from governmental and non-governmental 

organizations often warn, based on aggregated data, estimations and models, for immense soil 

erosion and declining soil fertility to levels where food production cannot be sustained anymore 

(Toulmin et al., 1996). But the fundamental questions, which these reports often disregard or 

leave it unanswered, are why some farming sites are heavily affected by soil erosion, why fields 

are abandoned or cultivated and why some sites show immense declines in soil fertility at the 

same time as the fertility of other sites improves. These patterns and changes are the outcome of 

complex histories formed by innumerable ecological, social, economical, cultural and political 

factors and dynamics.  
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As Scoones (2001) highlights, the real world of these farmers is highly complex. Issues of spatial 

and temporal dynamics, of diversity and difference, of history and change, of socio-economic 

setting and relationships, of policy context and trends are central to a more reasonable analysis of 

these processes. Accordingly, there is a clear link between dynamic ecological processes and 

socio-economic institutions. In addition, landscapes, fields and soils are thus the product of many 

interrelated and interacting social, economic and environmental processes over time. 

Understanding contemporary land-use and environmental issues requires therefore knowledge of 

this history of social and environmental change. Institutions, such as labour organization, land 

allocation and tenure, environmental policies, markets and prices, often influence where and how 

investments in soils occur. Or in the words of Scoones (1997:632), soils are “a product of social, 

political and economic processes, mediated by a range of institutions, both external and local, 

formal and informal, which affect such factors as patterns of labour organization, access to and 

control over land and prices of inputs and outputs. But such institutions are also shaped by 

changing natural resource conditions and pressures.”  

3.6 Improved anthropogenic soils or soil as invisible landesque capital 

Investments in soil improvement in the sub-Saharan African context have often been 

unrecognized, and consequently, African soil fertility and the associated management have been 

considered more in terms of a ‘loss of original fertility’ than in terms of a balance between 

investment and disinvestment (Fairhead & Scoones, 2005). But there is a wide range of different 

ways to manage soils and consequently also a wide range of dissimilar outcomes for soil fertility. 

Depending on their skills, access to labor and other assets, farmers can in fact improve soil 

fertility and create profitable and sustainable agricultural systems (e.g. Tiffen et al., 1994; 

Fairhead & Leach, 1996). Such ‘investments’ in nature direct the focus back to the concept of 

landesque capital.  

A fundamental question related to this theoretical concept is if such land management practices 

are purposive in intent designed to secure or increase the potential for future production and if 

these investments are ‘labor-saving’ and have a ‘life well beyond that of the present crop’.  In 

other words, can such investments in the soil be defined as investments in landesque capital?  

In the literature on soil fertility management and conservation, a wide range of evidence for the 

lasting effect of soil management practices on soil quality can be found. Such fertile soils that 

were manufactured and improved by generations of farmers include the plaggen soils of 

northwestern Europe, the composted mounds of the Enga region of Papua New Guinea, the 

ancient terraces in Peru or the enriched terra preta dos Indios along the Amazon and its 

tributaries (Fairhead et al., 2012).  

Similar evidence of improved anthropogenic soils can be found in Africa. For instance, Fairhead 

& Scoones (2005) reveal that throughout much of Africa farmers seek out the sites of old 

villages and settlements for farming since soil quality is better at those sites than in the 

surrounding areas. These observations are in line with results from a long-term field trial on soil 

fertility management in semi-arid Kenya, demonstrating the long-lasting effect of manure on 

organic carbon stocks in the soil (Kihanda & Warren, 2012) and findings of a case study in 
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southern Zimbabwe, which clearly indicates that the legacy of soil fertility investments can last 

several decades (Scoones, 1997). Consequently, there are clear indications of the enduring 

characteristic of anthropogenic soils.  

Conceptualizing anthropogenic soils in terms of green and brown landesque capital is not 

straightforward. While soils, as a physical feature of the agricultural landscape, can be defined as 

brown landesque capital, and as such have been studied empirically, they have on the other hand 

a distinct link to ecosystem processes. Landscape features, that can be defined as green 

landesque capital (e.g. trees, hedges and other types of vegetation), are fundamental components 

of the Marakwet soil fertility management. Also, the work of termites, worms and 

microorganisms, generally seen as ecosystem services, are crucially associated with these soil 

fertility management practices. Furthermore, by human practices (e.g. manuring, mulching and 

weeding) persistent improvements in soils are in general not easily noticable, in contrast to 

generally more distinguishable physical landscape structures and vegetation. Anthropogenically 

improved soils are thus in the course of this thesis also referred to as ‘invisible’ landesque capital 

due to its non-conspicuous character and the ambiguity regarding their classification as brown or 

green landesque capital.  

As a consequence of the discussion above, it should be evident that an understanding of 

anthropogenic soils in terms of landesque capital requires an understanding of ecosystems. This 

integration of ecology demarcates landesque capital from other human-made capital and makes it 

a useful tool for analyzing “labor-ecology-landscapes interactions” (Börjeson, 2012).  
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4 Research Area 

Karam koguluyo! Itakat ngokau!  

(Marakwet for ‘Nice to meet you! Welcome to my place’) 

This chapter presents the geographical, cultural and historical setting of this case study. It 

introduces the Marakwet people of the Kerio Valley, their furrow irrigation system, which has 

impressed outsiders for many decades and has been the subject matter of a wide range of 

research (e.g. Soper, 1983; Östberg, 2004; Moore & Davis, unpublished). Furthermore, the 

village of Sibou, which is the central point of this study and where fieldwork has been carried 

out in January/February 2012, is presented.   

4.1 Kerio Valley 

In the heart of the Kenyan Rift 

Valley Province, off the beaten 

tracks and seemingly forgotten by 

planners and politicians, lies the 

picturesque Kerio Valley (figure 

4.1). The Kerio Valley, surrounded 

by the Tugen Hills in the east and 

the Cherangani Hills in the west, is 

a branch of the East African Rift 

Valley. In the north the roughly 

135 km long (Kipkorir et al., 1983) 

valley widens into the Pokot and 

Turkana plains. It is traversed by 

the Kerio River
19

 flowing 

northwards to Lake Turkana. From 

the valley bottom, lying at an 

elevation of approximately 1000 

meters, the steep Marakwet Escarpment rises some 1500 meters up to the spectacular range and 

peaks of the Cherangani Hills, ranging from 2’200 to 3’500 meters in altitude.  

The Kerio Valley is a complex geophysical region. It is not easily accessible except trough some 

few passes with unsurfaced roads. Additionally, it has its own distinct and varied climatic 
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 The Kerio River is and has always been an important political and economic boundary. However, apart from 
watering livestock and providing water for domestic consumption to the few people living close to it, it is 
otherwise of little use to the people living in the valley. As it runs mostly along a deep gorge, it is rather difficult to 
exploit it for irrigation purposes (Kipkorir, 1983) 

Figure 4.1 View from the Marakwet escarpment over the Kerio Valley 

(Photo: M. Fischer) 
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regime, differing from that which obtains on the highland plateau enclosing it (Kipkorir et al., 

1983).  While the plateau is covered with evergreen forest and enjoys rather cool temperatures 

and a high rainfall
20

, the average rainfall on the arid and hot valley bottom is only 597 mm and 

much more variable; concentrated in April to July and October (Adams & Watson, 2003). 

Furthermore, only in April and May does rainfall exceed potential evapotranspiration (Watson et 

al., 1998).  
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 The average annual rainfall is 1365 mm and it rains in every month of the year (Adams & Watson, 2003) 

Figure 4.2 Tot Division in Marakwet District (Source: Redrawn from Watson et 

al., 1998) 
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4.2 The Marakwet Irrigation System 

There are several streams, mostly seasonal, flowing down into the Kerio Valley from the 

escarpments on both sides. Two perennial rivers, both descending the Marakwet escarpment, are 

the Arror in the south and the Embobout further north (figure 4.2). Between these two permanent 

rivers an indigenous irrigation system extends more than 40 kilometers along the Marakwet 

Escarpment (Watson et al., 1998), which can be categorized as ‘slope off-take irrigation system’ 

(Adams et al., 1997). Water is diverted from the steep and fast-flowing natural rivers by dams 

made of brushwood and rocks and carried across and down the escarpment by an immense 

system of branching channels. These furrows are often strengthened with rocks, logs and 

brushwood, partially dug into the hill, or provided with complex aqueducts of concave tree 

trunks, concrete
21

, stones and mud (figures 4.3 and 4.4). At the foot of the escarpment, the water 

is directed to the fields in the lower parts of the escarpment and valley bottom, with daily 

varying routes depending on which plot is being irrigated
22

.  

In his detailed description of the physical construction of this furrow system, Soper (1983) 

identified forty-nine furrows and estimated the total length of this furrow system to 265 km with 

the largest furrow being 14 km long and descending over 1400 m down the escarpment. 

However, a new mapping project with more modern technology recorded ninety-four channels 

totaling 350 km in length (Moore & Davies, unpublished). It is thus undoubtedly not an 

                                                           
21

 The use of concrete, which was introduced by the British in the 1970s according to the local people, has led to 
essential improvements of the furrow system and simplified its maintenance.   
22

 The furrows can extend some distance (up to 4 km) from the foot of the escarpment (Watson et al.,1998:74). 

Figure 4.3 Furrow in the upper part of the escarpment  

(Photo: M. Fischer) 
Figure 4.4 Furrow strengthened with logs and  

brushwood and mud (Photo: M. Fischer) 
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overstatement to allege that “a great deal of landesque capital” (Adams & Watson, 2003:112) 

has been invested in this irrigation furrow system. The furrows irrigate at least 4000 ha below the 

Marakwet Escarpment
23

 which is, compared to the modern irrigation schemes managed by the 

National Irrigation Board (NIB) – covering in all little more than double that area –, a significant 

resource in the context of the Kenyan irrigation sector (Watson et al.,1998).   

Little is known about the history of the Marakwet irrigation systems (Adams & Watson, 2003). 

However, even if they are of unknown age, it is clear that irrigation has been established on the 

Marakwet Escarpment for a rather long time. They were first recorded by outsiders in 1885. In 

his book ‘Through Masai Land’, the explorer Joseph Thomson describes “artificial channels 

employed to bring the water from a great distance, to irrigate the ground at the base”; many of 

them “conveyed with surprising judgment along the most unexpected places (Thomson, 

1887:310). These systems were clearly well established and well functioning at the time of 

Thomson’s expedition: 

“The natives at once put the screw upon us to extort a large hongo. Seeing us hesitate, they 

quietly retired, and the water with them – for they could easily divert it in its upper course. This 

was quite sufficient to produce the desired effect. We humbly paid up; and immediately, as if a 

modern rod of Moses had struck the rock, the water began to flow” (Thomson, 1887:310). 

Thus, the Marakwet irrigation systems are undoubtedly pre-colonial in origin, and probably 

several hundred years old. Based on oral traditions, Kodalo (2000) estimates the oldest furrows 

along the Embobout to be over 400 years old and the furrows along the Arror somewhat 

younger. Likewise, Östberg 

(2004) mentions the possibility of 

a considerably longer history of 

the Marakwet irrigation furrows. 

Outsiders have repeatedly 

assumed that the irrigation 

furrows were built by 

predecessors of the present 

Marakwet, while the Marakwet 

often speak of the furrows being 

built by the ancestors of the clans 

who currently hold rights to their 

water. However, no dates can be 

put to these accounts (Adams & 

Watson, 2002).  
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 Irrigation on the escarpment might double that figure (Watson et al., 1998:71). Additionally, the area under 
agriculture has increased during the last decade according to the local people. Thus, we can assume that the total 
irrigated area along the Marakwet escarpment between Tot and Arror is much more extensive.   

Figure 4.5 Children walking along a furrow through Sibou (Photo: M. 

Fischer) 
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The rights to irrigation water are held by these ‘builders’ of the furrow, as determined and 

legitimated by oral histories, and water allocation usually depends on participation in the 

communal maintenance work of the furrows (Watson et al., 1998). However, furrow work 

(including repair and maintenance) is exclusively the task of men. Regarding the fact that the 

right to and allocation of irrigation water mainly depends on participation in this work, the 

women’s access to water is severely constrained (see e.g. Adams et al, 1997). However, as 

Östberg (2004) emphasizes, the Marakwet irrigation system is not the preserve of a group of 

specialists or a class of rulers but represents a system and a resource on which most families 

depend. It is a mundane, but fundamental element of their livelihood and daily life.  

4.3 The Marakwet people 

The people living along the 

Marakwet escarpment are 

from the so-called 

Marakwet people. The word 

‘Marakwet’ is a corruption 

of the term ‘Marakweta’, 

which applies to a section 

of the modern group, which 

did not exist as a single, 

coherent unit before the 

colonial era (Kipkorir, 

1973). Prior to British 

intervention, these five 

groups – the Almo, 

Cherangani, Endo, Kiptanis 

and Marakweta – existed 

without tribal cohesion and 

did not possess more 

similarities with each other 

than with other groups 

outside this artificially defined area. This practice of arbitrarily combining indigenous ethic 

groups in order to create convenient units for administration and security purposes was typical 

for the colonial rulers throughout Africa (Moore, 1986). The present Marakwet group consisting 

of these five fairly loose sections is furthermore divided into a number of kor (villages), which 

are “geographically and socially defined entities, whose boundaries are always delineated by 

physical features such as streams, trees, or rocks” (Moore, 1986:20f).  

The Marakwet are part of the larger ethnic group the Kalenjin
24

 and inhabit the Cherangani Hills 

and the western part of the Kerio Valley. Most of the Marakwet people live in the highland part 

above the steep escarpment, where the climate is more moderate and where settlement reaches 

altitudes of 2500 meters (Östberg, 2004). But there are also Marakwet people living below the 

escarpment and on the valley bottom west of the Kerio River in a very barren environment, 
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 Even the name Kalenjin (”I tell you”) is of recent coinage. It covers a cluster of ethnic groups who are thought to 
constitute a distinct linguistic and cultural group. They are divided in eight main groups: The Marakwet, the Pokot, 
the Sebei, the Terik, the Keyo, the Tugen, the Nandi and the Kipsigis (Moore, 1986:16). Sometimes the Kalenjin are 
called “the running tribe”, since the vast majority of the internationally highly successful Kenyan athletes are 
Kalenjin.    

Figure 4.6 Marakwet women (Photo: M. A. Caretta) 
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where agriculture appear to be a high-risk undertaking. Among these ‘valley Marakwet’ are also 

the Endo people, who are the main concern of this thesis.
25

  

The Marakwet are almost entirely absent from the literature until the 1950s. Thus, there is 

relatively little known about the pre-colonial and early twentieth-century history of the people 

who presently live on the Marakwet Escarpment. There is for instance no information about how 

the five different sections were related to each other before they were combined by the British 

colonial rulers (Moore, 1986). Östberg (2004) indicate that the Marakwet in the Kerio Valley 

have developed from several small ethnical groups, which immigrated from various directions. 

According to oral tradition, the Endo Marakwet traces their origins to Misri (Egypt) without 

being able to date the time they left Misri (Kodale, 2000).    

4.4 Sibou Village and Tot 

The area inhabited by the 

Marakwet typically consist of three 

distinct land fractions: The valley 

floor between the foot of the 

escarpment and the Kerio River 

(keu in Marakwet); the area on the 

escarpment side, called lagam; and 

a part of the highland above the 

escarpment (masop). These three 

fractions differ in both ecology and 

land use and are distinct even in the 

village of Sibou. Lagam is the 

residential area with houses and 

‘home gardens’ scattered all over 

the Sibou hill. It is the site where the 

vast majority of the people live and 

ceremonial and political activities take place. Keu is the place where most of the economic 

activities – e.g. agriculture, cattle grazing, fuel collection, charcoal burning, markets – occur, 

while masop provides the people with timber and crops suitable to a cooler climate. Kipkorir 

(1983) mentioned three reasons why the people hardly live on the valley floor. First, lagam is 

cooler and lack the malarial mosquitoes. Second, people and animals are safer from attacks since 

this area is more defensible than the plane keu. The third probable reason is of economic nature. 

Human settlement would considerably reduce the amount of land available for agriculture. 

However, for the people living in Sibou today the second reason is undoubtedly the most 

important one in the view of recurring cattle-raiding from the neighboring Pokot and the long-

lasting conflict during the 1990s and early 2000s.  
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 In this thesis, the terms ‘Marakwet agriculture’ and ‘Marakwet irrigation system’ refer solely to the Marakwet 
people living in the valley and not to the whole ethnic group including the ‘highland Marakwet’.   

Figure 4.7 Marakwet huts in lagam (Photo: M. Fischer) 
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On the southern side of the 

Embobout is located the 

village of Sibou. It is an area 

of approximately 4.5 square 

kilometer (Moore, 1984:26) 

and is – like most of the 

Marakwet villages in the 

Kerio Valley – situated along 

the lower part of the 

Marakwet escarpment, 

covering the slopes of a 

bowl-shaped hill, from which 

it takes its name. Below the 

village lies the modern 

settlement of Tot along the 

sand road that runs north-south on the valley bottom right below the escarpment. The road was 

constructed from 1913 to 1936 using forced labour, but existed already in pre-colonial times as a 

traditional trade-route through the valley. Tot was established in 1949 by the colonial authority 

as a tax collection point. During the 1950s it acquired a police station, a primary school, a health 

centre and a bridge over the Kerio River, still the only road link in the north between the eastern 

and the western part of the valley. This of course further encouraged the growth of the 

settlement. Today the village of Sibou is contiguous with the modern settlement and the location 

is nowadays more commonly referred to as Tot (Moore, 1984).  

The people living in Sibou had very infrequent contact with both “the white man” and the nation 

state-state of Kenya until the 1970s (Moore, 1984). The villagers are divided in four patrilineal 

clans, called Kabsioi, Shaban, Kapsiren and Kachepsom. Land holding is communal and each 

clan – except the Kachepsoms, who 

only have land in lagam – is allocated a 

portion of land in both lagam and keu 

(figure 4.10). Thus, there is a strong 

link between the social unit and the land 

it occupies. Every clan consists of 

different age sets. These age groups 

have different names for men and 

women and are rotating (i.e. when the 

last man or woman of a generation dies, 

the name of this generation will be 

devolved to the youngest generation). 

Which age set a man or a woman 

belongs to depends on when his/hers 

circumcision ceremony took place 

(Kipkorir, 1973).  

Figure 4.9 The road through Tot (Photo: M. Fischer) 

Figure 4.8 View from lagam over keu (Photo: M. Fischer) 
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From the 1990s to the early 2000s the Marakwet people were involved in a violent conflict with 

the Pokot, a neighboring ethic group. This conflict was triggered by Pokot cattle rustling and 

caused counter attacks from the Marakwet side. It caused death and destruction due to violent 

incidents such as cattle raiding as well as armed raids on villages and farms, in which people 

were killed and huts were destroyed and burnt. These violent gun battles led to abandonments of 

homes, farms health facilities, schools, pasture ground and entire villages and both the Pokot and 

the Marakwet were faced with insecure living conditions. Even women, children and elderly 

were not spared during raids. On the contrary: “in order to intimidate their enemies the raiders 

aim at mothers and babies” (KHRC, 2005:1). In 1999, for instance, the health center in Tot was 

attacked by Pokot raiders during the polio immunization campaign and the mothers and children 

were killed (KHRC, 2005).   

This conflict has had major impacts on the daily life of the people in Sibou. They were displaced 

from the fertile land in keu since it was too dangerous to cultivate the shambas
26

 due to risk of 

deadly attacks. People repeatedly slept in the bush for fear of being attacked at home and many 

villagers retreated up to masop. Even if the conflict was settled in 2002, several incidents related 

to the availability of guns occurred during the last decade, including deadly domestic quarrel and 

armed robberies along the road, and according some local people, there are still many guns 
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 Shamba is a Swahili word for Garden. It is a small plot used for growing subsistence crops and trees.  

Figure 4.10 Sibou village and Clan boundaries (Source: BIEA, 2011) 
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hidden in the village. Nevertheless, despite the mental suffering and significant social and 

economic impacts of this conflict, the situation seems to have gone back to normal for the 

forward-looking people of Sibou. 
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5 Marakwet agriculture 

Farmers can enrich landscapes and over time enrich them 

considerably in biodiversity issues or in terms of sheer quantity of 

timber, challenging the assumption that farmers only damage nature.  

(J. Fairhead in the documentary Second Nature) 

This chapter provides a short description of the farming system in Sibou and how it changed 

during the last century. Even if it is not the main purpose of this thesis, the cultivated crops, 

farming tasks, social institutions and the agricultural economy are crucial factors for 

understanding the soil fertility management of the Marakwet people in Sibou. For instance, 

access to land, new crops, livestock keeping, gender divisions of labor, land pattern and changes 

in access to markets all highly determine the way local farmers invest in their soils. The chapter 

avails itself on literature review data and personal empirical ethnographic findings, which are 

functional in setting the background to better interpret the principal findings of the next chapter.       

The Marakwet economy traditionally rest upon subsistence farming and agriculture is still the 

dominant activity in Sibou. The agricultural system consists of a combination of irrigated and 

rain-fed cultivation, livestock husbandry, bee-keeping and gathering of wild fruits and vegetables 

(Kipkorir, 1983). The only livestock kept by the Marakwet in the Kerio Valley during pre-

colonial times were goats and sheep (Kipkorir, 1983). Today even cattle are a common feature of 

the Marakwet livestock husbandry. Bee-keeping and wild honey collection however have always 

been important activities of the Marakwet. The vegetation in the valley attracts bees and the 

honey is traditionally used as food, medicine as well as for brewing local liquor, which is an 

important element in many traditional rituals (Kipkorir, 1983).  

5.1 Cropping 

The main feature of Marakwet 

agriculture is crop growing. 

According to elder villagers, 

until colonial intervention, the 

Marakwet mainly cultivated 

sorghum (Sorghum bicolor; a 

slow maturing sorghum species 

called mosong in Marakwet) and 

finger millet (Eleusine 

coracana). A normal cropping 

cycle was, according to an old 

woman, to plant millet in one half Figure 5.1 A young farmer in his shamba  with cassava, banana, 

groundnuts, sweet potato and a small mango tree (Photo: M. Fischer) 
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of the plot and sorghum in the other. After harvesting in August or September, sorghum was 

sowed over the whole field. After harvesting in February or March, the farmers switched to a 

new field where cultivation of millet and sorghum started again in April. Surplus grains were 

normally exchanged for a range of other goods from neighboring communities.  

During colonial times, some new crops were introduced to Marakwet, in order to diversify and 

stabilize food production and food security. The most significant crops were cassava (Manihot 

esculens), which was introduced in the late 1940s and was rapidly adopted, bananas, which were 

brought to the Marakwet during the two first decades of the 20
th

 century, and mango, which 

came in the 1930s and expanded from governmental plots to the farmers
27

 (Chritchley, 1983). 

These crops represent, together with millet and sorghum, the most important crops for the 

present farming generations and are by far the most prominent commodities in the local markets.  

However, the people of Sibou 

cultivate a much wider range of 

crops today. Virtually all farmers 

regularly grow sorghum, maize, 

millet, cassava, sweet potato, 

cowpeas, greengram and banana. 

Many of them grow several 

additional crops as watermelon, 

groundnut, mango, sukuma wiki (a 

type of kale), tomato, beans, citrus 

fruits, papaya, sugarcane, rice, pili 

pili and onions. During fieldwork 

even pineapple, eggplant, tobacco, 

ginger, guava and cotton was 

spotted in some fields. A crop that 

has rapidly grown in importance 

during the last decades is an improved variety of sorghum, called serena by the local farmers. It 

matures in only three months compared to the six months of mosong. 

This multiplicity of crops enables the farmers to diversify and stabilize food production and to 

grow a range of non-staple crops, particularly greengram, watermelon and mango. Hence, it 

minimizes the agricultural risk in a barren environment with unreliable rains. Table 1 shows the 

most commonly cultivated crops in Sibou and amongst other things where in the system (keu or 

lagam) they normally are grown, where the seeds are coming from and how costly in terms of 

labor invested the cultivation of these crops are.  

The number of fields and the total amount of land held by different farmers varies. A survey 

from 1992 reveals that the number of plots per household ranged from one to six with the 

majority (77 per cent) having between two and four (Watson et al.; 1998). According to the 

interviews, these numbers are most likely still valid, despite the problem with frequent cattle 
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 Citrus fruit, chilli peppar, groundnuts, cotton and various pulses were also introduced during the colonial era, 
but had only a minor impact (Chritchley,1983)  

Figure 5.2 Woman harvesting cassava with her baby (Photo: M. A. 

Caretta) 
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raiding during the time of the survey. The size of the plots is rarely larger than half a hectare and 

many times the fields of a single household are spatially dispersed over a huge area. Many 

households have fields in both lagam and keu, and some farmers even report to have fields in the 

highlands (masop)
28

. These areas have different soil compositions.  

The soils in keu are mainly alluvial sandy clay, while the soils of lagam range from loamy-sand 

to sandy-clay loams and reddish or grayish brown. They are often shallow, stony and eroded 

(Adams & Watson, 2003). In low-lying lands near watercourses, sandy loam soils exist, which 

are considered to be the most fertile by the farmers and the extension office of the Ministry of 

Agriculture. Measurements of soil organic carbon (SOC) from twenty different sites in both 

lagam and keu reveal very low levels of SOC in the agricultural soils (table 5.2).  

While cultivation mainly occurred in keu some decades ago (Critchley, 1983), the present fields 

are mainly located in lagam or close to the houses of Tot. This was certainly due to the conflict 

with Pokot. However, the Marakwet agricultural area is currently moving and expanding towards 

the Kerio River again.  
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 The field of masop however are not considered in this study; mainly for its far distance from the village and for 
its relatively little significance for the present farming system.    

Table 5.1 Crops grown in Sibou 
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While the studied fields and gardens are, to a greater or lesser extent, intensively cultivated, one 

clan (Kabsioi) has also shifting communal fields in keu, where the people mainly cultivate the 

traditional crops. These several hectares fields are divided in narrow individually-owned strips 

and are cultivated for two years before a new area is cleared. However, these traditional lands 

appear to have lost in importance during recent years. This change was most likely due to the 

socio-economic changes in the Marakwet society and amplified by the armed conflict with the 

Pokot, which made agriculture on the valley bottom very dangerous. Hence, the Marakwet 

farming system exhibits characteristics of both shifting cultivation and intensively managed 

fields, but with a clear trend from the former to the latter.  

Table 5.2 Soil organic carbon (SOC) and Total carbon (TC) contents in different parts of the system under differing 

conditions 
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The use of inorganic fertilizers is marginal in the small-holder farming system in Sibou.
29

 

Despite being promoted by the Ministry of Agriculture and the KVDA, mistrust of fertilizers is 

large among the villagers. Statements as “fertilizers increase the yields but destroy the soil” or 

“fertilizers destroy the soil, because it is new here; the soil is not used to it” reflect the common 

view of inorganic fertilizers.  The mistrust of external inputs appears to be more pronounced 

among the older generations. The group of old men declared during the focus group discussion 

that they do not use inorganic fertilizers as they are not used to the use of fertilizers. They are yet 

to try to see its impact, as they explained it themselves. Among other things, their experience is 

based on a field trial conducted by the KVDA few years ago, where the use of inorganic 

fertilizer significantly exhausted the fertility of the soil according to the common narrative in 

Sibou. Some farmers also participated in trials where chemical inputs were provided by the 

Ministry of Agriculture or the KVDA.  

The use of inorganic pesticide is more common in the Marakwet farming system, however 

chiefly limited to the new cash crops such as watermelon, greengram and cowpeas. A much 

more frequent practice is to use ash as pesticide. Beside the mistrust of chemical inputs, in 

particular fertilizers, the cost and accessibility of these products are other constraints for an 

extensive use of them. Fertilizers and pesticides normally have to be bought in Eldoret and are 

relatively expensive.  

5.2 Farming tasks 

Farming activity today occurs 

during the whole year, even if 

the major sowing season is still 

during the period of the ‘long 

rains’ in April/May (see figure 

5.2). During this period, 

irrigation is primarily used to 

supplement rainfall. However, 

there may be not enough water 

to irrigate all fields or to irrigate 

them frequently enough when 

the rains are poor (Watson et al., 

1998).  
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 Only one single farmer included in this study reported to use fertilizer. However, he stated that he uses fertilizer 
only for greengram and cowpeas, which raises the question of a possible (translation) mistake and he actually 
meant pesticides, since this is a very common to use pesticides for greengram and cowpeas.  

Figur 5.3 Woman harvesting sweet potato (Photo: M. Fischer) 
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Nevertheless, due to the unpredictability of the onset of the rains, the cropping season varies 

from year to year. Figure 5.4 illustrates an outline of a typical cropping calendar including the 

most common crops cultivated in Sibou. However, which crops are grown and when depends on 

a wide range of different factors, of which the anticipated and actual amount of rain are the most 

important. To inform such and other decisions localized knowledge is widely used, in particular 

by the elder generation.  

Traditionally, groups of families grow their crops together within a collective fence, which 

facilitates the sharing of the water amongst others. Additionally, the temporary fences can be 

built and maintained together (Watson et al., 1998). Thus, both men and women carry out labor 

in groups.  

Men are typically taking charge of fencing, land clearance, irrigation as well as repair and 

maintenance of the furrows. Especially, irrigation and furrow repair and maintenance are the 

exclusive preserve of men. It is forbidden for women to ‘break the furrow’ (i.e. diverting the 

water from the furrow onto the crops) themselves. Women are thus only able to get access to 

furrow water through her husband, a male family member or by paying a man to break the 

furrow for her. This is regarded as a mounting problem (Adams et al., 1997), since the number of 

female headed households increased in recent years.  

Women are traditionally in charge of planting, weeding and harvesting; all very time consuming 

activities. However, there is a growing body of evidence that this gender division of labour is 

slowly changing in the Marakwet agricultural system. While planting, weeding and harvesting of 

subsistence crops is still predominantly done by women (figure 5.3), cultivation of the recently 

introduced cash crops, including planting and harvesting, is mainly a male activity. Furthermore, 

Figure 5.4 Cropping calendar 
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women nowadays also take part in furrow repair work; although their contribution is restrained 

to carrying cement bags and other things to the furrow
30

.  

5.3 The agricultural economy 

As touched upon above, the Kerio valley appears to have been a small but important commercial 

area for agricultural goods. The Marakwet exchanged their surplus grains for honey or poison for 

arrows from the Tugen or for milk and dried meat from the Pokot. Oral traditions also attest a 

long-standing trade with the Turkana people, mainly for grains and tobacco, which the Marakwet 

grew for domestic consumption (Kipkorir, 1983).  

Trade with other communities occurs, especially with the Pokot and the Marakwet of the 

highland. There is a major market every Tuesday in the neighboring Pokot village Kolowa, 

which attracts a lot of Marakwet people, and in Sibou there is a local market twice a week. In 

contrast to barely some few decades ago, only few households are now outside the cash economy 

(Watson et al., 1998). More and more people now obtain cash income from sale of products (e.g. 

agricultural products, locally brewed beer, soft drinks and household products), wage 

employment in the valley (e.g. KVDA, missions, local governments) or remittance circulations
31

.  

According to Watson et al. (1998), labour out-migration (or labor circulation) is affecting the 

Marakwet society and farming today.  

On a regional or national scale, retailing of crops is rather marginal; poor infrastructures hinder 

access to markets. Nevertheless, trucks from bigger commercial centers (e.g. Eldoret or Iten) 

collecting mangos, watermelons or other agricultural products becomes more and more a 

familiar sight in Sibou. Likewise, the rapid increase of cash crops, such as watermelon, 

greengram, tomato and mango, clearly indicate a growing commercialization of the Marakwet 

agriculture. Especially younger, more ‘modern’ and forward thinking farmers seek to increase 

their agricultural production and participation in markets. Table 5.1 depicts the growing 

popularity of cash crops during the last couple of years. However, without any substantial 

investment in the infrastructure of the Kerio Valley, marketing of agricultural products will still 

remain marginal. Cash cropping is so far still associated with a wide range of economical and 

environmental risks.  
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 This is remarkable, since a common explanation for the reason why women are not allowed to take part in any 
work connected to the irrigation furrows is that this work is too heavy for women.  
31

 Kenya has one of the most progressive system for mobile-phone based money transfers worldwide. (Tages 
Anzeiger, 2012-08-30) This service, called M-Pesa (pesa means money in Swahili), is widely used by the people in 
Sibou, where the closest ATM or branch bank is a several hours car-ride away.  
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6 Local Soil Management Practices 

Yet shall thy lands from these at pleasure rear 

Abundant harvests each alternate year 

If rich manure fresh life and nurture yield 

And ashes renovate th’exhausted fields. 

Thus lands in grateful interchange repose 

And wealth unseen beneath the fallow grows. 

(Virgil, The Georgics, 29 BC) 

Farmers’ management of their plots depends on a lot of different factors, such as knowledge and 

skillfulness, access to land, labour, capital, livestock and other assets as well as social aspects 

(Scoones, 1997). Cultivation and management decisions are not only made for a single reason, 

such as a technical one, but are rather functions of several factors including natural and socio-

economic (e.g. access to labor, land or markets)  constraints. For instance, the dominant narrative 

in Sibou is that compulsory schooling caused the loss of additional (child) labor and therefore the 

abandonment of stone terraces.  

Different soil fertility management practices result, over time, in different outcomes for soil 

quality in different locations. This is the theoretical assumption underlying the following analysis 

of the management practices utilized by the farmers in Sibou. In line with Hagman & Murwira 

(1996:116), I argue that the soil fertility management practices outlined below should be seen as 

a dynamic and continually unfolding process arising from concrete experiences, rather than as 

bunch of ‘techniques’ which “can be scientifically deployed or disseminated wholesale.”  

The following two chapters present and discuss the empirical findings of the Sibou case study 

regarding soil management. The general results of the individual interviews, focus group 

discussions and observations are summarized and analyzed in relation to the current academic 

debate.  

This chapter starts with a short examination of the localized knowledge of soils and the related 

practices on a more general basis. Thereafter, the Marakwet agricultural management practices 

aiming at conserving or improving the quality of the soil are analyzed and discussed on the basis 

of the concept of landesque capital as well as other empirical findings.  
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The order in which these practices are presented is an subjective ranking according to their 

assumed importance for the entire Marakwet farming system. Irrigation is undoubtedly the 

dominant feature of Marakwet agriculture, which would hardly exist without the irrigation 

system. It also shapes the social institutions of the local people and is of importance for almost 

all the other soil fertility practices. Manuring is regarded as by far the most effective means to 

sustain or increase soil fertility (table 6.1) and mulching and weeding are the most common 

practices systematically applied by almost all farmers. The presence of trees, intercropping and 

crop rotation are all also considered as a crucial feature in successful soil management by the 

vast majority of the farmers, whilst other practices are less common (e.g. trash lines, terraces, 

burning and spreading ash) or generally lack a clear purposive intention regarding the 

maintenance of soils (e.g. practices to manipulate the activities of insects and worms).  

An issue that became obvious during fieldwork was the farmers’ objectives for using soil fertility 

management practices. For instance, irrigation, constructions (e.g. fences) and agronomic 

methods such as intercropping or planting trees often served different purposes. Thus, 

maintaining soil fertility may be secondary interest and the awareness about and perception of 

the effects of these practices on soil quality can differ a lot.  

6.1 Localized knowledge and practices 

Knowledge of the local environment and the specific requirements of domesticated plant species 

is a critical element in the process of agriculture intensification. In combination with localized 

practices it may act to increase and sustain biological production (Netting, 1993). This is 

especially essential for intensification processes in the Sibou farming system working in a rather 

barren environment, which makes the system vulnerable. Localized knowledge is extensively 

employed in the decision-making about farming activities in Sibou. This is, amongst other 

things, apparent regarding the selection of the communal fields or the decision about when to 

start cultivation in the main cropping season during the ‘long rains’.  

A fundamental question associated with soil fertility management knowledge and practices is 

how the people assess soil fertility? How can it be distinguished from other factors (e.g. weather 

conditions, quality of seeds) affecting crop yields?  Not surprisingly, it became very clear from 

the interviews, discussions and participatory walks that farming experience is crucial for 

Table 6.1 The most important soil fertility management practices and their relative importance according to four 

groups of local farmers 
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identifying changes in soil quality and being able to distinguish these from other processes in the 

farming system. The ‘history’ of the plot is an indication for what the farmer can expect from 

future cultivation. What crops have been grown there before? How strong and tall are the crops 

grown in this field? How did the yields develop? Or for how long has this field been left fallow? 

Even changing yield under comparable weather conditions can be an indicator of alterations in 

soil quality. When starting cultivation in a new field, farmers also observe the surrounding 

landscape: how is the slope of the ground in and around the field? How is the grass growing? 

How many trees are in this area
32

?  

These questions are the most essential source of information about the fertility of the soil for the 

local farmers. The structure and color of the soil are two other important variables. Loose and 

soft soil that is easy to dig in indicates good fertility. The focus group of the younger women 

declared that they also can appraise the quality by walking on wet soil. “During rainy season, 

fertile soil is easily penetrated by the foot.” All the groups highlighted that a grayish color as a 

good indicator for fertile soil, while a reddish color is said to indicates low fertility. “The soil 

should look almost black and ash-like” was a common statement, while the group of elderly 

women explained it slightly more vividly: “The soil should look like mamouri and not like 

chapatti
33

.”  

6.2 Irrigation 

Irrigation is undoubtedly the central agricultural technique within the Marakwet farming system, 

which would hardly exist without the furrow system. Beside the fact that it has an important 

assisting function for most of the other soil fertility management practices, it also has a social 

and cultural value. The Marakwet have no words that can be translated as ‘irrigation 

management’. As Östberg (2004) points out, they say normally keir ber, meaning ‘to water the 

land’, for leading the water to the fields and kekwat ber for the process of directing and 

spreading the water in the field with help of a jembe (big hoe). The administration of furrow 

water use is overseen by a committee of elders, the kokwa ber. According to Östberg (2004:21), 

this terminology illustrates how the Marakwet irrigation is not the “preserve of a class of 

specialists or rulers but constitutes a system with which most families are conversant and a 

resource on which they depend”. Thus, the Marakwet irrigation system appears to be very 

‘democratic’ and broadly entrenched among the local people. Allocation of irrigation water is 

collectively organized through the local kinship and territorial organizations and appears to be 

rather flexible. However, this is only partly true, since women lack principal water rights.  

The irrigation system with its miles long furrows and branching channels, its complex aqueducts 

and its constantly flowing water is certainly the most conspicuous feature of the agricultural 

landscape in Sibou. There are presently three furrows in the village, belonging to the three clans 

Kapsioi, Shaban and Kapsiren
34

.  
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 The impact of trees on soils will be dealt with further down in chapter 6.5 
33

 Chapatti and mamouri are flat breads that are popular among the Marakwet in Sibou.  
34

 The Kapsiren furrow though seems to be damaged and currently out of use. The reasons for that are obscure.  
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These furrows are managed by a ‘furrow group’, which consists solely of men from the 

corresponding clan. This group conducts the maintenance of the furrows, repairs and cleans them 

and decides on water rights and allocations.  These groups also elect a ‘furrow chairman’, who is 

in charge of the everyday maintenance work. Active engagement in this type of work is a 

fundamental element in the system of rights and access to water. Irrigation water is allocated 

through a series of meetings, which are attended by the people with rights to water. However, 

allocation of water is highly complex, with numerous informal and flexible practices 

‘overlapping’ the formal rules
35

 (Adams et al., 1997). Theft happens and nowadays it appears to 

be more and more common that access to water can be bought.  

The location of the fields and gardens 

are generally chosen with the intent to 

get easily access to furrow water. The 

farmers divert water from the furrow by 

cutting a breach in the furrow or by 

removing stones from the furrow bank. 

The water then floods across the field 

directed and spread by hoe (jembe), 

small trenches, brushwood, harvest 

residues, trash lines or other means that 

can be accessed (figure 6.2). While soil 

erosion associated with irrigation, 

especially rilling and gullying, is 

considered as a major problem by 

outsiders (e.g. Critchley, 1983; Adams & 

Watson, 2003), the local farmer usually do not complain about it
36

. Most of the farmers in Sibou 

irrigate their plots two to four times a month during dry season, depending on the current crops 

and how labor and time consuming it is to lead the water from the furrow to the plot. The 

competition for water during the dry season is rather limited, since the farming activity in Sibou 

is lower than during the wetter periods in April/May, which is the start of the main cropping 

season. Thus, farmers living just below a furrow can irrigate their plots even twice a week. The 

farming activity peaks in the wet period in April/May (figure 5.2), and so does the competition 

for furrow water. Accordingly, this is the time when the informal and formal rules and rights 

associated with irrigation particularly take effect.  During this time most of the farmers irrigate 

their plots only once a month, depending on the right to water, amount of rain, available labor or 

money. The duration of irrigation varies a lot; from less than one hour up to several hours during 

a whole night. 
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 For instance, only 16 per cent of the irrigators interviewed in Adams et al. (1997) confined their use of water to 
that allocated to them through these meetings. Most of the respondents got water allocated to other farmers by 
exchanging labor for water, informally requesting it or through payment.   
36

 This obvious disagreement is discussed in the following chapter.  

Figure 6.1 A man from the furrow group servicing the furrow 

(Photo: M. Fischer) 
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Interviews and group discussions revealed 

that the people of Sibou attach great 

importance to irrigation in relation to 

productivity and fertility of their fields. A 

universal view was that furrow water 

transports a lot of nutrients and a great deal of 

silt to their fields making them more fertile. It 

furthermore fortifies other processes that are 

considered to be relevant for soil quality. For 

instance, it accelerates the decaying of 

organic matter, facilitates weeding, makes the 

soil less prone to wind erosion and attracts 

insects and worms. However, the analyzed 

soil samples did not reveal a clear divergence 

in soil organic carbon (SOC) contents 

between fields under furrow irrigation and field without or alternative (i.e. piped water) irrigation 

(figure 5.2). These findings do not necessarily disprove the notion of the local farmers, since 

irrigation water was normally substituted with more intensive soil management (e.g. intensive 

manuring, spreading ash, weeding). Such plots may also been chosen for cultivation despite 

furrow water did not reach there, because they had an ‘initial’ higher fertility.  

Despite its multiple purposes, irrigation is clearly considered to have a labor-saving and lasting 

effect on future management of these irrigated soils (e.g. the above listed benefits). Irrigation can 

thus be seen as a practice aiming at creating capital for future maintenance of the land; or in 

other words, as an investment in landesque capital, which is invisible and accumulated through 

slow incremental processes.  

Regarding the concept of landesque capital, another speculation is of interest. The discrepancy 

between the low measured SOC content in the soils and the general positive notion of the 

fertility of their fields among the farmers together with the importance attached to furrow water 

give rise to an interesting hypothesis: it may be the case, that not the improved anthropogenic 

soil constitutes the essential landesque capital but the furrow water itself. Thus, these arid 

tropical soils with its low SOC contents may be only the ‘carrier’ of the plants, while they get 

their nutrients more or less ‘directly’ from the water. Preliminary results from water samples 

reveal a high pH value of the furrow water, which may indicate a high nutrient content. 

Contrariwise, the preliminary results also disclose low contents of the cations Ca
2+

, Mg
2+

 and K
+
 

(Westerberg, personal communication). Accordingly, these preliminary results do not give an 

unequivocal picture of the water fertility, especially since more data (e.g. the content of the 

important anions phosphate and nitrate) is missing. Thus, this hypothesis requires more scientific 

examination.    

The problems experienced with irrigation appear to be rather limited. Many respondents do not 

associate irrigation with any particular problems, but a common complaint was that gullies and 

hills prevent furrows from reaching fields of otherwise irrigable land. The problem of soil 

salinization is not known to the farmers and the extension office of the Ministry of Agriculture 

Figure 6.2 The water is directed and spread over the field 

with a jembe (Photo: M. Fischer) 
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(MoA) could only report one case from Kerio Valley
37

. Hence, the main problem experienced 

with irrigation at field level is thus more the physical constraints to an expansion of irrigated 

lands than problems that occur due to their irrigation practices. 

6.3 Manure 

Manure has always been a central feature of agriculture (Jones, 2012) and is, not surprisingly, 

also one of the principal strategies to maintain soil fertility in the Marakwet farming system in 

Sibou. Group discussions reveal that manuring is considered as the by far most effective soil 

fertility practice (table 6.1). The group of young men ascribed manuring characteristics as 

improving soil structure and attracting small animals (“providing food for white ants, worms and 

insects, who live in the soil and are very important for soil fertility” as a farmer stated, affirmed 

by the rest of the group). The group of young women stressed further that manure “makes the 

soil strong so that it cannot be easily eroded and the crops growing in that soil also grow 

stronger.”
38

  

According to farmers, the useful qualities of manure are its ability to break down rapidly and to 

incorporate itself into the soil on which it was spread on. On the other hand, this appreciated 

ability makes it difficult to observe visible signatures of past manuring. The information about 

farmers’ utilization of manure is therefore mainly based on data gathered from interviews and 

focus group discussions.  

There are two ways of applying manure. Some farmers collect cow and goat dung and mix it 

with water before they splatter it over the field. A less labor-intensive practice is to spread 

collected and dried animal dung over the field before rain or irrigation and let the water mix it 

with and penetrate in the soil.  

The people in Sibou unmistakably ascribe animal manure a lasting positive effect on the soil. For 

instance, the older women state that the soil in keu is much more fertile in places, where they had 

their kanes (shelter for sheep, goat and cattle) before they had to flee up to the escarpment and 

the highland from the violent clashes with the Pokot. These places are, needless to say, preferred 

sites for farming and the higher soil fertility is still evident today, as many farmers assured. This 

consequently implies that continuous manuring can improve soil fertility over a longer period of 

time; in this case over a period of much more than a decade and that this effect is still noticeable 

even after some years of cultivation.  

Fairhead & Scoones (2005:35) report a similar case from the southeast of Guinea where the soils 

of old abandoned villages and settlements are appreciated for farming because their soils have 

been “enriched over long years of inhabitation from the ash of wood fires, the excreta of humans 

and domestic animals, and processed crop products.” Additionally, numerous quantitative 

studies substantiate the lasting effect of manure (see e.g. Jones, 2012; Kibuja et al., 2012). For 
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 According to the MoA, the reason for the non-existence of this, otherwise rather common in irrigation farming, 
problem is the slope, the good drainage and a high cation exchange capacity (CEC) of the soils in the Marakwet 
irrigation system.  
38

 The groups, assisted by the moderator, had to write down some statements, which reflected the consented 
outcome of the group discussion. Focus group quotations are primarily excerpts from these statements.    
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instance, results from a Kenyan long-

term trial under similar climatic 

conditions as in Sibou, reveal that the 

effects of manure lasted approximately 8 

years, i.e. until 9 years after the final 

manure application (Kihanda & Warren, 

2012).  

Accordingly, with manure enriched soils 

seem to meet all the criteria for 

representing a formation of landesque 

capital (table 7.1) and are undoubtedly 

regarded as such by the farmers in Sibou. 

The measured SOC contents from 

different fields in Sibou weakly support 

this notion of ‘manure-enriched’ soils as 

landesque capital. The weakness of this result may primarily be explained by the fact that 

manuring often seems to be applied as a means to ‘repair’ poor soils. Because although manuring 

is considered to have a positive, long-lasting impact on the soil, only around a third of the 

informants in this case study reported that they actually apply animal dung systematically. It is 

common to apply collected cow or goat dung to freshly planted banana or mango trees, but much 

less common to use animal dung for other crops or to spread it over the whole fields. 

Additionally some farmers do not apply manure at all.  

One of the explanations why some farmers, despite their knowledge about the positive effects of 

manuring, do not practice it, is that they consider it not as profitable in terms of labor and time
39

. 

The statement of a male farmer is symptomatical for the common view of farmers not manuring 

their fields: “Applying manure would improve soil quality of the whole plot but it is too labor 

intensive for the whole plot.” Likewise a young female farmer declared: “Cow dung would 

improve the soil fertility, but I’m not using it.” Other possible explanations are lack of animal 

dung or little interest in long-term investments in the soil. An example for latter is the above 

cited woman. She bought her plot for building houses on it and is only cultivating it until she has 

saved enough money. Thus, it is not profitable for her to invest in long-term soil fertility, since 

these investments become in vain as soon as she builds houses there.  

It was not possible to clearly indentify whether manuring is an old localized practice or if it has 

become one of the farming practices of the Marakwet in Sibou in recent times. But there are 

several indications that it may have been less common at least some decades ago. Many 

respondents report that they learned about manuring in school. Moreover, farming has been 

intensified during the last decades and it was less common to consecutively cultivate a field for 

some years. An old woman reported that, when she was young, the size of the plots were bigger 

and that the farmers of Sibou normally cultivated a field only for one year (two crop cycles) 

before moving to the next site and leave the field in fallow for some years. Accordingly, 
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 In a broader context, chapter 6 discusses some other possible explanations.  

Figure 6.3 Provide the farmers with animal manure: Goats in keu 

(Photo: M. Fischer) 
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manuring was not necessary because the fields were left in fallows for a couple of years before 

cultivating again. And finally, the number of livestock of the Marakwet was probably smaller in 

the past (Watson et al., 1998) and thus the access to animal manure. However, it would be 

astonishing if the Marakwet, considering their history of migration and the trade routes running 

along the Kerio River, would not have been aware of this essential agricultural method.  

6.4 Mulch and weeding 

Residue mulching is the most common soil fertility practice applied by the farmers in Sibou. 

Harvest residues from maize, sorghum, millet and almost all other crops as well as the uprooted 

weeds are left in the field. This organic mulch will gradually be incorporated into the soil 

through farming activities (e.g. tilling, irrigation) as well as natural processes as penetration of 

rainwater and the activity of termites and microorganisms. Several mulching practices were 

observed during fieldwork. Besides leaving behind uprooted harvest residues and weeds, some 

farmers have a different method for leguminous crops. They only harvest the beans (for instance 

from cowpeas) and leave the plants in the ground to dry out. The dry stalks are not uprooted until 

it is time for seeding again. Another, more labor intensive, method that is practiced by farmers in 

Sibou is to collect leaves from deciduous trees and spread them over the plots.  

The people in Sibou consider mulching to 

have numerous significantly positive impacts 

on soil quality. According to most of the 

farmers, having a layer of leaves, stalks, 

uprooted weeds and grass on the surface of 

the fields has several advantages. First, it 

conserves moisture in the soil, improves soil 

aeration and soil structure, suppresses the 

growth of weeds and prevents soil erosion. 

In addition, various farmers assert that 

mulch, similarly to animal manure, attracts 

useful insects and worms, protects the soil 

and the seedlings from direct sunlight, 

reduces evaporation and slows down the warming of the soil. Finally, as many respondents point 

out, it also reduces or halts top soil erosion caused by furrow irrigation and splash erosion caused 

by the impact of falling rain drops. Therefore farmers intentionally put the mulch closely around 

the plants. But mulch does not only protect the ground from the impacts of water and sunlight, it 

even works as plant manure and becomes organic matter when decaying. According to farmers, 

the positive impacts of this rotten matter are several: enhancement of soil aeration, softening of 

the soil, soil structure improvement and nutrients addition.   

Whereas both men and women interviewed emphasized the great importance of mulch for soil 

fertility and crop productivity, focus group discussions showed a considerable gender divide in 

relatively assessing the significance of soil fertility practices (table 6.1). While men attached the 

same importance to mulching and manuring, women regarded mulching as considerably less 

effective than manuring. One can only speculate about these diverging opinions as it even may 

Figure 6.4 Harvest residue mulch in a field (Photo: M. Fischer) 
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be the outcome of a mere chance. Nevertheless it could be interesting to examine a gender 

related aspect of mulching: harvesting and weeding are traditionally both women’s work and 

both are associated with hard physical labor. It is thus plausible that men disregard the invested 

labor, while women see the advantages of mulching in relation to the amount of labor they 

invested.    

 Mulching seems to be a practice that has been part of the farming system in Sibou for a long 

time. “Mulching improves the soil fertility, but no idea why. I just learned it from my father.” 

This statement of an older farmer indicates that mulching is not a technique taught by the 

missioners or external agricultural experts that come to the Kerio Valley during the second half 

of the 20
th

 century. If disregarding the related practices of harvesting and weeding, the way 

mulching is applied by the Marakwet does not require a huge amount of labor. A problem that 

sometimes is associated African smallholder farmers, is the lack of available harvest residues for 

mulching due competing uses (e.g. livestock feed) or to the low productivity of many small 

holder systems (Andersson & Giller, 2012). However, despite the fact that the mulch ‘carpet’ is 

rather thin in the fields in Sibou (figure 6.2), lack of mulch matter does not appear to be an issue 

for the local farmers.  

The practice of mulching is clearly associated with saving a considerable amount of labor by the 

Marakwet farmers. It keeps the moisture in the soil and enhances soil structure, which facilitates 

future tilling. Furthermore, it suppresses the growth of weeds, prevents erosion of the top soil 

and the uprooted weeds and harvest residues act as a readily available green manure. Likewise, 

the positive long-term effects on soils are acknowledged both by the local farmers and 

international soil specialists
40

. Consequently, mulching can indisputably be regarded as 

investments in landesque capital.  

Weeding, also regarded by farmers as having a significant impact on soil quality, has, as planting 

and harvesting, traditionally been a women’s task. There seem to be a lot of different ‘weeding 

tactics’ among the farmers in Sibou. While some farmers only weed once during the maturation 

time of the crops, a farmer stated that he
41

 weeds four times for cassava, three times form 

watermelon, and twice for maize and groundnut and only once for millet. However, the vast 

majority of the farmers interviewed during fieldwork weeds once or twice during maturation for 

practically all crops. Generally, weeding is done some weeks after planting. Most of the farmers 

weed after rains or irrigation of the fields, because the soil is too hard otherwise. One young 

woman however reported that she weeds prior to irrigation, so that the weeds cannot grow.  
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 For instance, mulching is together with crop rotation and zero- or minimal-tillage, one of the three essential 
components of Conservation Agriculture (CA), a concept that has captured the imagination of an impressive array 
of organizations, including the FAO, EU, international research and development organizations as well as 
numerous NGOs (Andersson & Giller, 2012).  
41

 According to the interview note, this male farmer reported how he does the weeding. Regarding the gender 
division of labor, there is reason to assume that the actual task is carried out by his wife.  
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Weeding is generally seen as an important 

practice of cropping and fertility 

management.  Poor weeding and thus high 

weed infestation may actually prevent 

farming systems from being sustainable 

(Andersson & Giller, 2012) The uprooted 

weeds are an important component of the 

mulch and many farmers point out that, in 

addition, proper weeding protects crops 

from pests.  Compared to mulching, 

weeding appears to be more difficult to 

conceptualize as investments in landesque 

capital. It is obvious that it has some 

labor-saving characteristics. Initial 

diligent weeding may facilitate weeding 

later and prevent the outbreak of pests (which requires additional labor), but these benefits were 

not clearly identified and evidenced during fieldwork. Likewise, the positive long-term impacts 

on the soil were only insufficiently disclosed by this case study.  

6.5 Trees 

Among the people in Sibou, trees are generally considered to play an important role for the 

successful management of agricultural soils. Trees have a multitude of functions regarding the 

conservation or improvements of soil. I chose to categorize them as direct and indirect functions. 

Direct functions suggest a straight impact of the tree on the soil. Fallen leaves, for instance, 

provide protective mulch for the area around the tree and add organic material to the soil when 

decayed. In contrast, indirect functions refer to features of trees that do not have a straight 

impact on the soil but facilitate other fertility management practices; an example is branches that 

are used for trash lines or fencing.  

During an interview with an elderly farmer and his wife, they reported that the soil in their 

shamba (farm) in lagam has become considerably more fertile since they planted trees around 

fifteen years ago. Trees, they argued, keep the soil moist and prevent it from moving down and 

that fallen down leaves and fruits add organic matter to it.  This statement reflects a common 

view among the farmers in Sibou. A man, who is considered by the villagers to be a very skilled 

and successful farmer, alleged that his plot is more fertile than others because it has a lot of trees 

here. The soil samples from different fields in the agricultural system appear to support the 

perception of the farmers: A higher density of trees in a field correlates with a higher content of 

SOC (figure 6.6).
42
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 This relationship is to treat with caution though, since the differences in SOC are very small and the fields also 
differ concerning their overall management and their geographical position.  

Figure 6.5 A small traditional hoe (called mogombe), which is 

used for weeding among other things (Photo: M. Fischer) 
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Nevertheless, the simple conclusion that more trees imply higher yields is highly inaccurate. The 

fieldwork revealed that trees can have both negative and positive effects on soils. What is 

considered as a benefit of a certain tree can become a hindrance or have negative impacts under 

different conditions (e.g. when cultivating another type of crop or under changing weather 

conditions).  

One tree that has become very popular during the last decades is mango. Besides being an 

important cash crop, it even provides convenient shade for both humans and animals. The leaves 

of the mango trees are regarded as good 

mulch and a good source of organic 

matter. According to the villagers, 

fallen down fruits attract insects and 

other small animals and add additional 

nutrients to the top soil. The report 

from a farmer suggests that the 

fertilizing and quality-improving effect 

of mango trees on the soil is lasting: 

“When you cut down a mango tree and 

plant something there, the crops 

[planted in this part] normally do better 

than the crops in other parts of that 

field.” This statement was 

acknowledged to be true by other 

farmers that had the same experience.  

Figur 6.6 Soil organic carbon (SOC) content of 19 fields in the agricultural with varying tree cover (ranked on a 

scale from 1 to 10) 

Figure 6.7 Some mango trees along a field in keu (Photo: M. A. 

Caretta) 
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The shade of mango trees, despite its beneficial quality for people and animals, impedes 

cultivation of other crops. Farmers reported consentaneously that it is not possible to plant other 

crops close to or in the shade of mango trees. Thus, even if they, especially the newer crafted 

types as raun or poribo, can generate a significant amount of money
43

, its opportunity costs in 

terms of land are rather high. The shade of other, smaller, trees on the other hand is described to 

have a positive effect on soils and crops. They suitably shield them from direct sunlight and thus, 

reducing evaporation and helping to keep the moisture in the soil.  

Beside the shade and the leaves, which work both as mulch and a source of organic matter, and 

other utilities listed above, preventing soil erosion is another direct function of trees often 

mentioned by the interviewed farmers. The roots of trees and bushes bind the soil and prevent it 

thus from being washed away. Some farmers planted trees (e.g. papaya) in rows to stop the soil 

from moving down. Along some of these tree-rows, the occurrence of incremental formation of 

terraces can be detected. But trees do not only prevent erosion of the soil through their root 

system, they can even assist and reinforce fences or act as windbreakers. Trees like jacaranda, 

tolomwo (Ziziphus mauritiana) and tuyunwo (Balanites aegytiaca) have such important indirect 

functions by providing branches and brushwood for fencing and trash lines. Smaller trees and 

bushes like mbaz (a local variety of beans) and tolomwo are common in fences around fields and 

are appreciated by farmers, since they also “protect the organic material and top soil from the 

wind.” The utility of trees as windbreakers was mentioned by many farmers as a positive effect 

against soil erosion.  

There seems to be a remarkable discrepancy between how young and old farmers’ perception in 

relation to the function of trees in soil fertility management (table 6.1). While older men ranked 

‘having trees in or around the fields’ as the single most important feature of effective soil fertility 

management and older women ranked it as important as mulching, neither group of the younger 

generation ranked it among the four most relevant methods to sustain or improve soil quality.  

The reason behind this discrepancy remained obscure. At the first glance, it seems also rather 

surprising considering the fact, that the agricultural officers in the Kerio Valley did not promote 

‘agroforestry’ until a couple of years ago and the oldest generation cleared large forest areas 

along the escarpment.   

When viewing the farming landscape in Sibou and talking to farmers, one does not get the 

impression that planting trees with the intention to prevent erosion is done systematically and on 

a large scale. This may arguably be an indication, that soil erosion is not considered as a fatal 

problem that needs urgent action. But it also raises some issues regarding the concept of 

landesque capital and the way it is accumulated. Trees are rarely planted with an explicit intent 

of preventing future in-field soil erosion or to save labor for future maintenance of the land. 

Mango, papaya (both for marketing of fruits) and aborea (a recently introduced profitable timber 

tree) are by far the most common planted trees and the trees that provide the farmers with 

branches and twigs are often either old or unintentionally grown. The motives behind planting 
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 The price for a mango of the poribo type was approximately 15 Kenyan Shilling (KES) per piece and for a raun 
mango approximately 200 KES/net, depending on season and harvest. Prices for other mango types were 5 
KES/piece  for ngowe and 150 KES/net for moshomoro. Prices however vary a lot depending on harvest and 
season. 
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trees are thus mainly linked to cash cropping and timber production rather than aiming at 

creating capital for future maintenance of soil and land capability. Consequently, trees do not 

clearly constitute landesque capital in relation to soil management for the farmers of Sibou, 

despite their acknowledgement of the lasting and labor-saving impact trees may have on the soil. 

Nevertheless, trees represent a form of capital: once planted a tree generates fruits, timber, 

firewood and cash income.  

6.6 Intercropping and crop rotation 

During pre-colonial times, the Marakwet cultivated only sorghum and millet. The people 

cultivated these two grains in succession for one or two years before leaving the field in fallow 

and moving to another area. Nowadays, the people of Sibou cultivate a wide range of different 

crops (see chapter 5). This enables the people of Sibou to apply intercropping and crop rotation 

strategies and to capitalize on the benefits of these agricultural practices. Intercropping has 

multiple functions such as soil conservation, spreading labor, harvest and risk (Phillips-Howard 

& Oche, 1996). Therefore it is hardly surprising that many farmers apply some form of shifting 

crop cultivation and a growing number of fields and gardens are intercropped. According to 

many respondents, growing two or more crops simultaneously and in proximity is regarded as a 

key strategy to avoid fallow periods and crop failure in case of unexpected weather conditions.  

Among the fields and gardens of Sibou several different intercropping strategies could be found. 

Preferred crops for intercropping are in general maize, cassava, groundnut and cowpeas. A 

common method is to intercrop maize with cassava and a shorter crop such as groundnut or 

cowpeas. Another way is to grow only maize or cassava with either groundnuts or cowpeas. The 

benefits associated with intercropping by the farmers are increased yields, more fertile soils and 

saving of a considerable amount of labor. However, not all crops are suitable for intercropping. 

Sweet potato, greengram and watermelon cannot be planted together with other crops according 

to the experience of the local farmers, who spot the reason in the root system of these plants.  

Crop rotation – the practice of growing a series of different types of crops in the same area in a 

consecutive order – is very common in Sibou. Crops such as cassava, maize, mille, sorghum, 

sweet potato, are rotated with cowpeas, groundnut and greengram. Farmers, who apply crop 

rotation systematically, report that they can avoid fallow periods and gain appreciable 

improvements in soil quality and yields due to their cropping practice. Especially the leguminous 

crops cowpea and greengram are often mentioned to have a significant effect on the soil and 

yields of other crops.  

A young woman told of increased yields of serena (short-term sorghum) after previously having 

cultivated greengram in this part of her plot. Other farmers experience possible outcomes of crop 

rotation rather unintentionally. For instance, an elderly woman interviewed complained about 

decreasing soil quality. When she was asked if the soil has become depleted in the whole field or 

only in some parts, she answered that it has almost in the whole field except in one part, where 

the yields surprisingly have augmented, thus soil quality appear to have increased. The reason 

for that occurrence was not clear to her. Later in the interview, it turned out that she recently 

started to grow cowpeas and groundnuts in this part of the plot. But there are also few farmers 
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that are less convinced by crop rotation and intercropping. A male farmer alleged that crop 

rotation has no effect and intercropping is exclusively negative for the soil, since “groundnuts 

act as a weed”. Additionally, also other aspects of annual intercropping are of relevance for the 

farmers. Beside the joint use of resources, even protection from pests and diseases were often 

mentioned by respondents as a benefit from intercropping
44

.  

The anecdotes described above reveal that the knowledge of crop rotation and especially 

intercropping practices vary a lot among the villagers. Likewise, these farming strategies are 

more common among the younger, more progressive farming generation and are mostly 

practiced in the more intensively cultivated fields and gardens and absent in the traditional 

communal fields in keu. These may be three indications that support the assumption that 

intercropping and crop rotation appear to be a recent feature of the Marakwet farming strategies.  

During the focus group discussions, the participants got the task to draw a diagram showing how 

soil fertility is varying when consecutively growing serana
45

. Similarly, they should thereafter 

illustrate how the soil fertility curve can be manipulated by rotating serena with other crops 

(figure 6.8).  

The four focus groups suggested different crop cycles. The proposed order by the young male 

farmers was to grow serena twice during the first year and then to shift to greengram, because 

“greengram can improve the fertility of the soil.” Subsequently, they suggest to grow serena 

again before to cultivate other crops like cowpeas or watermelon. The unanimous outcome of the 

group discussion was that rotating cereals with leguminous crops (i.e. greengram and cowpeas) 

will improve the yields of all crops and when rotating the crops as suggested soil fertility is 

believed to develop as shown in the upper left corner in figure 6.8. The group of young female 

farmers suggested the sequential order of (1) serena, (2) groundnut, (3) serena, (4) greengram 

with more or less the same expectation regarding soil fertility development as their male 

counterparts (upper right part in figure 6.8). Among the elderly farmers, the men suggested to 

grow cowpeas after serena, followed by cassava and maize, which for their part should be 

followed by serena again. The temporary slight increase around the fourth year in figure 6.8 

occurs, since the old men regarded it as indispensable to apply manure to the field that year. The 

group of elderly women declared that growing serena five consecutive years would bring down 

the yields to zero and “you would have no other harvest than weeds” after the fifth year. Their 

suggested method to avoid that was to alternate serena with alternately cowpeas and groundnut 

in order to slow down soil depletion (lower right in figure 6.8).  

Figure 6.8 illustrates two rather distinct tendencies that are worth to look closer at. First, the 

older generation seems to ascribe crop rotation weaker potential regarding soil fertility 

conservation than the younger one. This is supported from the findings of the individual 

interviews. It is nevertheless difficult to point directly at the specific reasons behind this 
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 The rationale behind this is generally thought to be one of two mechanisms. Either the combination of crops acts 
to disrupt the ability of the pest to find its host or the combination of crops encourages natural enemies into the 
systems (Perfecto & Vandermeer, 2008). These explanations were however not mentioned by the farmers since 
the reasons for this benefit from intercropping were not discussed during the interviews.  
45

 Serena was chosen because it is the cereal, which is extensively cultivated by all the farmers. Therefore is also 
the accumulated knowledge and experience of the group suppositionally more extensive than for other crops.   
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discrepancy, which might be related to the earlier adoption of intercropping strategies by the 

younger generation or their agricultural education. The other interesting detail is that, despite the 

majority of the farmers declared that soil quality can be enhanced through crop rotation, the four 

graphs all show slowly declining soil quality. The group discussions did not satisfactorily reveal 

the rationale behind this, but two possible answers for this obvious discrepancy between the 

verbal and the graphical information emerged. The first one was that the soil improving 

characteristic of crop rotation is primarily true in combination with other soil fertility practices, 

while the second stated explanation was that the suggested rotation sequences did not represent 

the optimal strategy for improving soil quality but rather a conventional order that incorporates 

broader considerations (e.g. about labor input, consumption needs etc.)  

In summary, it is obvious that the local farmers in Sibou clearly regard intercropping and crop 

rotation as strategies to save labor and to create soils that facilitate future maintenance of their 

fields. In other words, they apparently consider those enhanced soils as a form of landesque 

capital.    

The perception of the local farmer that growing legumes in rotation with cereals or root crops 

create several benefits and have lasting positive impacts on soils is in line with common 

‘scientific’ knowledge. Experiences with significant long-term soil quality increases related to 

intercropping and crop rotation are mentioned several studies. For instance, Fairhead & Scoones 

(2005) suggest that regular farming with rotational cropping can ‘ripen’ soils after some years. 

Furthermore, they have frequently been an element of rural development strategies; as in the late 

Figure 6.8  Hypothetical soil fertility curves of monocropping of serena (blue) compared to intercropping (red) 

according to the local farmers 
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1920s when the colonial rulers in Zimbabwe promoted crop rotation or, more recently, the 

concept of Conservation Agriculture (CA), where crop rotation is one of three fundamental 

components (Andersson & Giller, 2012).      

6.7 Terraces, trash lines and other practices to prevent soil erosion 

Despite the steep slope of lagam and 

the frequent reports about severe soil 

erosion (e.g. Critchley, 1983 and 

Adams & Watson, 2003), there are very 

few readily identifiable terraces in the 

fields and gardens of Sibou. While the 

agricultural landscape of the highland 

above the Kerio Valley is shaped by 

distinct terraces and hedges, one does 

not encounter such features in the 

farming landscape in Sibou
46

. The only 

apparent stone terrace identified during 

the fieldwork was partly destroyed and 

decaying, since the owner stopped 

cultivating these fields some few years ago (figure 6.9). According to the local research 

assistants, the reason behind this abandoning was lack of maintenance due to labor shortage as 

the owner’s children had started in school. The farmer therefore consequently went to a new, less 

labor-intensive field. Their observation corresponds with the general view in the literature that 

regards a decline in available labor power for the maintenance of terraces as the first step 

towards their abandonment (Widgren, 2007).  

Nevertheless, less conspicuous terraces can be found in Sibou. Especially, younger farmers build 

soil walls on which they plant grass. Sometimes these soil walls are reinforced by loosely rowed 

stones (figure 6.10). Other common materials to create such terraces are branches, sticks and 

grass. Despite the fact that such terraces for the most part were observed in fields and gardens of 

younger farmers and the extension office of the Ministry of Agriculture “actively promote” this 

type of terraces, the people in Sibou assert that building such terraces is a traditional technique; 

“from the time before I was born” as an older farmer explained.  
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 However, the ground on which farmstead houses are built is sometimes reinforced with robust stone terraces.  

Figure 6.9 Abandoned stone terraces (Photo: M. Fischer) 
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Other terraces arise more accidentally as an ancillary effect of other soil conservation practices. 

Some farmers plant crops (e.g. sorghum) in a dense row to hinder the soil from moving down. 

Figure 6.11 shows such a row of sorghum along which slowly a terrace develops. Other 

techniques that entail the slow successive formation of terraces are trash lines. Such trash lines 

are crop residues, weeds, twigs or small branches, which were laid out perpendicularly to the 

slope of the field in order to prevent the soil from moving down. In addition, trash lines also 

work as organic mulch, slow down the irrigation water and filter organic material and silt out of 

it. The terraces that arise along such crop rows or trash lines are sometimes maintained, thus, 

becoming a form of visible (brown) landesque capital, but often they are purposely destroyed by 

the farmers when removing the trash lines. This is actually another technique applied by various 

farmers in Sibou to improve soil fertility. These farmers remove the trash lines every year and 

lay new ones in another part of the field. The declared reason for these annual shifts of trash lines 

is that the crops that will be planted there next year will grow better, since the soil is more fertile 

where the trash line was the year before. Accordingly, by moving trash lines the farmers enhance 

the soil in the entire field and not only in one part of it.  

A further technique, based on the same rationale as the use of moving trash lines, is wattle 

fences. These fences, consisting of woven sticks, twigs and grass, too lay perpendicularly to the 

slope and are reconstructed
47

 and moved every year. The local narrative is that these woven 

fences are an old traditional technique applied by the people in Sibou to control soil erosion. 

Wattle fences require a substantial systematic input of labor and are not built up incrementally as 

in the case of trash lines. Moreover, wattle fences do not contribute to soil mulching as trash 

lines. Thus, the question why certain farmers still use wattle fences is an interesting one.    

Another technique to hamper soil erosion was demonstrated for me by a younger female farmer 

in her small, rather exposed field in lagam. Leaves, twigs, harvest residues, and branches are put 

in a smaller gully where erosion of the soil just began. The material, sluiced by irrigation and 

rain water to the gully, is thereby filtered out there and refills the gully with new matter. These 

‘filters’ do not only ‘repair’ the emerging gully through capturing and depositing silt and other 
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 The usually become destroyed by animals, according to a farmer that regularly utilizes this technique. 

Figure 6.10 Grass-coverd stone and soil terrace (Photo: 

M. Fischer) 
Figure 6.11 Row of sorghum as a means to prevent soil 

erosion (Photo: M. Fischer) 



 56 

material, they also – similar to trash lines, wattle fences and mulches – slow down the water, 

thus lowering the erosion rate and enhancing the infiltration of the water into the soil.    

In contrast to the Marakwet people cultivating the highlands whose terraces were built 

systematically with a considerable initial input of labour, many terraces in Sibou are primarily 

the product of incremental processes occurring along rows of trees or other plants, trash lines, 

soil walls or grass strips. Many of them also include some initial small systematic inputs (e.g. 

small stone lines, planting of grass strips) and are then built up and fortified through incremental 

processes. The major common purpose of these practices is to prevent soil erosion: a clear 

intention of creating ‘capital’ for future maintenance of the field. Even in the case of removed 

wattle fences and trash lines and leveled soil mounds after one or two years, the effect on the 

soils are noticeable well beyond the lifespan of the present crop.    

6.8 Insects, worms and burning  

Since the colonial period, there has been 

considerable research investigating the 

importance African farmers attribute to 

termites, and the potential benefits for soil 

fertility termites can bring. Possible benefits 

include import of clay material, 

homogenization of soil horizons, improvements 

in infiltration and wet season air circulation 

among others (Fairhead & Scoones, 2005).   

Farmers’ appreciation for insects and other 

small animals differs greatly. In general, the 

vast majority of the farmers in Sibou consider 

termites (called white ants by them), worms, 

bees and several other small animals as positive 

for soil fertility. The common notion is that 

these are decomposers, which break down 

organic material and transport it down into the 

soil. In addition, they make the soil looser 

through their activity so that “air can circulate 

in the soil and make it more fertile.” Many 

farmers also mention that all these insects themselves become organic matter and fertilize the 

soil when they are dead. One farmer ascribed even rats and other rodents positive characteristics, 

since they “contribute to make the soil looser.” Others appreciate the existence of insects and 

worms less. A young male farmer argues that there is nothing positive: they only “attack plants 

when it is too dry.” Likewise, a young woman characterized bees as destructive, since they “take 

the water from the flowers and eat the flowers so that they fall down, which gives me smaller 

yields.” The perception and knowledge of worms, termites and other insects differ a lot among 

the villagers. It appears however that three features apply to a majority of the local farmers. (1) 

Worms, termites and other small animals are regarded as a crucial factor for effective soil 

Figure 6.12 Termite mound in keu (Photo: M. Fischer) 
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fertility management. (2) The presence of a significant number of worms or termites is often 

considered to have lasting positive effects on the soil. And finally (3), interviews and group 

discussions in particular, revealed a broad knowledge about conditions favoring the presence of 

these animals and how to increase their number. It would therefore be expected that farmers 

deploy practices to alter the ecological conditions in which certain termites thrive in order for 

them to multiply. These methods influencing the activity of termites and worms have been 

observed all over Africa (Fairhead & Scoones, 2005). Nonetheless, despite the widespread 

appreciation of insects, worms and microorganisms and the importance the farmers generally 

attribute to them, the farmers in Sibou do not make such deliberate investments in order to create 

‘termite-favorable’ conditions more than that a minority of them avoids burning in the field in 

order to preserve insects and other small animals in the soil.  

There are numerous examples from throughout much of Africa, where farmers deliberately select 

future plots with an abundance of termite mounds. Many and large termite mounds are often 

considered as an indication of good soils for farming (Fairhead & Scoones, 2005). Those farmers 

thus regard the presence of certain termites as positive for sustained farming in a certain area. 

Consequently, strategies to manipulate ecosystems in order to directly influence the number and 

activity of termites represent investments with a clear purposive intent to save labor and to 

enhance soils for the future maintenance of the land. This is however not the case in Sibou. Local 

farmers do not appear to deem certain worms and insects as a form of ‘living landesque capital’. 

They rather consider them, despite their abundant knowledge, as a type of external, ‘non-

augmentable’ (or at least as not profitable to augment) ecosystem services. 

6.9 Other practices related to soil fertility management 

The majority of farmers state that they do not systematically burn bushes, crop residues or weeds 

in their fields and there is a consensus over the fact that this practice is not as common today as it 

was in the pre-conflict time. Nevertheless, burning appears still to be a regular feature of the 

farming management in Sibou. Most of respondents report that they occasionally burn small 

branches, parts of the fences or other organic material in a particular place in or close to their 

field. The residual ash is used in different ways. While a male farmer does not move the ash, 

arguing that this will happen anyway through water, wind and moving of soil when cultivating, 

an elderly woman reported that when there is enough ash, she collects and spreads it over her 

field. According to her, spreading ash is, together with manuring, the most important method to 

maintain soil fertility. In the same way, a young female farmer sporadically applies ash on the 

whole field and incorporates it in the soil.  

A majority of the farmers uses ash as a pesticide, mainly for bananas, but several of them also 

for other crops (figure 6.13). Ash is an excellent “pest killer”, as frequently asserted. Similarly 

to the practices of manuring, there is a clear perception and often competent knowledge of the 

positive effects of ash on soil and crop productivity, but more often than not these practices are 

not applied. The abovementioned farmer, who does not move the ash, reported that the crops are 

tallest and most fertile in the part of his field where he used to burn branches and crop residues. 

Likewise a young farmer stated that the “use of ash would improve soil quality but I [simply] 
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don’t use it.” These statements support the theory that the local farmers focus more on sustaining 

soil quality on a certain level rather than maximizing it.   

Although the Marakwet farming system in the 

Kerio Valley is described as an ‘island of 

intensive agriculture’ (Widgren, 2004) and it 

has undoubtedly been intensified during recent 

years, fallowing is still a common feature of the 

management practices. This is in particular true 

for the communal lands of the Kaspsioi clan, 

but is rather common for most of the fields in 

keu. In the fields and gardens of lagam, 

fallowing is much less common. However, 

many farmers let different sections of their 

fields or gardens rest from time to time.   

  

Figure 6.13 Ash spread around a banana plant that is 

attacked by a pest (Photo: M. Fischer) 
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7 Discussion 

I believe that intensive agriculture by landowning smallholder 

households is economically efficient, environmentally sustainable, and 

socially integrative.  

(R. Netting, Smallholders, Householders, 1993:27) 

In the previous chapter different soil management practices, deployed by the local farmers in the 

village Sibou, were portrayed in detail and some general thoughts were expressed. It emphasizes 

that traditional irrigation plays a crucial role in the localized soil fertility management and that 

the means and methods applied by the local farmers in Sibou differ from the management 

strategies of other sub-Saharan African communities described in the literature (e.g. Reij et al., 

1996; Scoones, 2001b). Moreover, it revealed that several of these practices have a clear purpose 

to create capital for the future maintenance of the capability of the fields, while others, despite 

the knowledge about their benefits, appear to lack this purposive intent, thus cannot be clearly 

considered as an investment in landesque capital.   These practices also appear to focus on 

sustaining soil quality rather than on improving it, regardless of the evidently low content of 

organic carbon in the soils. This may be an indication that the overriding objective of these 

practices is less to improve soil fertility but rather ‘site fertility’ (Fairhead & Scoones, 2005).  

 This chapter comprises a broader discussion about these issues. It starts with analysis of the 

anthropogenic soils of Sibou on the basis of the concept of landesque capital. The second section 

comprises a discussion on the obvious discrepancy between how the Marakwet regard their soils 

and the accounts from outsiders, followed by an attempt to outline and explain the general soil 

management strategy of the Marakwet. Finally, this chapter briefly describes the general soil 

degradation debate and addresses some aspects concerning the future development of this small-

holder irrigation system in the context of sustainability. 

7.1 Anthropogenic soils as landesque capital  

The practices related to ‘intensive’ soil management, described in detail in the previous chapter – 

irrigation, manuring, mulching, building terraces, controlling tree population, mixed and 

rotational cropping, weeding, spreading ash, fencing, trash lines of crop residues and brushwood, 

wattle fences –, were all more or less frequently suggested to have long-term effects on the 

cultivated soil. Or in other words, the soils maintain the positive outcomes of these practices 

even after cultivation of the area has stopped. However, the described soil fertility management 

practices serve different purposes more often than not, thus the main objectives for using a 

particular practice may be obscure sometimes.  
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The farmers applying the various techniques and methods generally assert that they are fully 

aware of their positive effect on soils and deliberately utilize them as a means of soil 

management. Accordingly, the conclusion can be drawn that the deployment of many of these 

practices in some way have a purposive intent of facilitating future maintenance of land 

capability.  

Table 7.1 illustrates a simplified overview of different practices as potential investments in 

landesque capital. In order to meet the definition of landesque capital offered in chapter 3.3, 

these investments in the soil must (1) have a purposive intent concerning future maintenance of 

the soil; (2) have a lifespan well beyond that of the present crop (i.e. the effects on the soil of 

these practices must be noticeable even long after the practices stopped) and (3) involve a 

significant ‘saving’ of labor and other inputs for future production.   

 

Table 7.1 Soil fertility management practices as investments in landesque capital. x = clearly meets 

the criteria; (x) = partially meets the criteria 
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While the list shows that most of these practices satisfy the criteria for landesque capital, 

measurements of soil organic carbon (SOC) contents (table 5.2) paints a different picture. The 

low SOC contents, and the rather insignificant difference between cultivated and uncultivated 

fields, reveal that the soils in the agricultural systems lack significant features of improved 

anthropogenic soils. This is highly interesting considering the rather positive perception of their 

soils by the local farmers. A coherent hypothesis may be that it actually is these investments in 

‘invisible’ landesque capital in the soil that enables the local people to sustain the productivity of 

their farming system, despite rather infertile ‘natural’ soils.  

The practices of planting trees and manipulating the activity of insects are however not 

deliberately deployed as soil management practices. While trees generally are planted for crop 

and timber production and the effects on soils are mostly regarded as a positive externality, 

termites are considered as an ecological parameter. Accordingly, trees and the activity of insects 

are rather considered as ecosystem services than as landesque capital. Irrigation and 

intercropping however are clearly considered an investment in landesque capital. However, both 

have multiple purposes and facilitating future maintenance of the soil is not the primary intent. 

Thus, the primary purpose of these two practices is generally not to build up landesque capital.       

Table 7.1 reveals furthermore that in improved anthropogenic soils, landesque capital is 

accumulated mainly through incremental processes. These changes in soil quality are thus 

difficult to observe, trace and quantify, which may be a reason for the limited attention landesque 

capital accumulated through incremental processes has received in the literature as stated earlier 

in this thesis.   

Studying soils based on the concept of landesque capital, implicates several problems compared 

to other physical field structures. First of all, compared to other types of landesque capital, such 

as terraces, drainage ditches or irrigation furrows, the investments in the soil are mostly invisible. 

Secondly, the capacity of this accumulated capital stock and the corresponding input investments 

are extremely difficult to measure. The ‘labor-saving effects’ of these soil investments for future 

production can most likely only be adequately quantified through resource intensive long-term 

research. This is also true for the creation and accumulation of this invisible type of landesque 

capital, since it mainly involves incremental processes and often is difficult to distinguish from 

management in relation to the present crop, as this study clearly illustrates. It is therefore no 

wonder that this invisible landesque capital is regularly overlooked as an indicator for 

agricultural intensity; a considerable shortcoming as I would argue. This thesis, and in particular 

this concluding discussion, is an attempt to conceptualize these ‘manufactured’ soils as 

landesque capital and relate it to the matter of the intensification of the Marakwet farming 

system in Sibou.  

As discussed in chapter 6.4 manure is primarily and deliberately used as a means of land 

management intended for maintaining future productivity of the soil. Moreover, both localized 

and ‘scientific’ knowledge acknowledge the lasting effect on soils of this practice. Manure 

enriched soils can thus be considered as –similarly to the ‘terraces’ of Sibou – landesque capital, 

since they clearly meet all the necessary criteria (table 7.1). On the other hand, soils transformed 

through other practices may be more difficult to conceptualize. However, I would argue that 

even mulching, irrigation, planting trees, mixed and rotational cropping, installing trash lines and 
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wattle fences as well as arguably even spreading ash and influencing the activity of insects and 

worms can be understood as investments in landesque capital aggregated in such manufactured 

soils.  

Fairhead & Scoones (2005:37) emphasize that many of the above mentioned practices can 

influence the efficiency of nutrient use by ‘ratcheting up’ biomass and its turnover, thus bringing 

soils into fertility. They further proceed by stating that “the higher biomass, turnover and energy 

of upgraded lands and associated transformation of vegetation soil fauna, flora and pH might 

actually improve soil nutrient status in durable ways.” This might be linked to (1) improved N2 

fixation or capture of the site, (2) enhanced activity of plant symbionts
48

 linked to enhanced 

nutrient mineralization and (3) greater accessing of nutrient rich subterranean water through tree 

roots and termite hydrological effects (ibid.).  

Trees could be, and clearly are by the farmers in Sibou, regarded as landesque capital assets 

since they meet all the criteria for being conceptualized as landesque capital. However, the Sibou 

case study revealed that the Marakwet soil management strategies do not evidently comprise 

purposive investments in this form of landesque capital. Thus, even if they understand trees as 

(green) landesque capital associated to soil management, they (currently) rather perceive it as an 

environmental externality (or an externality of their fruit or timber ‘production’). Similarly, the 

practice of purposely manipulating ecosystems in order to directly influence the number and 

activity of termites will, in theory, meet all the necessary criteria of landesque capital. However, 

despite the Marakwet appear to have the necessary knowledge and means to utilize this 

technique, they rather perceive it as an ecosystem service. Both these behaviors may reflect on 

how the local farmers assess the quality of their soils and the severity of the occurring soil 

erosion; an issue that is discussed in the following section of this chapter.    

Overall, if practices such as intercropping, crop rotation, planting trees and influencing the 

activity of insects are done deliberately and, at least partially, with the intention to maintain the 

potential of the soil for future production, the emerging transformed soils can definitely be 

considered as an invisible type of landesque capital. I argue that this finding is also valid if the 

different practices (e.g. irrigation) serve several other objectives that are not related to future 

production and where the primarily purpose of the practices may not be sustaining the quality of 

the soil. This is especially evident in the case of capital accumulation through incremental 

processes, which are the predominant processes in the Marakwet soil fertility management.  

7.2 Two different views on soil erosion 

Another overriding assumption inspiring current policy and development interventions in Sub-

Saharan Africa is that soil erosion constitutes a major problem. Most of the influential studies 

have been plot-based measurements of soil losses and nutrient balances which were extrapolated 

to estimate total soil loss (Toulmin et al., 1996). The technical focus of most this research on 

soils in Sub-Saharan Africa has influenced the definitions of land degradation generally used by 

analysts (Scoones, 2001a). Since policy decisions and interventions are based on this type of 

research, a proper understanding of what land degradation is and what not is therefore crucial 
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(Scoones, 2001a). Scoones (2001a) raises the question if observed changes in soil chemical 

properties, erosion levels or nutrient balances really matter. Do these indicators of degradation 

necessarily measure the ‘degradation’ in a broader sense, or solely some processes of biophysical 

change?  This question necessarily puts the emphasis on the use of soils for the livelihood of the 

people
49

? Should negative biophysical changes – often referred to as ‘degrading’ – that are not 

problematic and with limited impact on the livelihood of the people, be categorized as land 

degradation? The Sibou case study evidently substantiates such thoughts.  

On the Marakwet escarpment, soil erosion has long been perceived as a problem by outside 

observers. In 1960, the writer and environmentalist Elspeth Huxley wrote of the Kerio Valley 

“never have I seen worse erosion; land is gashed as if by some cosmic cleaver, scraped bare, 

pounded into dust by the hoofs of little cattle and greedy goats” (cited in Adams & Watson, 

2003:113). Furthermore, Critchley (1983:20), describing the Marakwet agriculture in the Kerio 

Valley, states that the result of their (flood) irrigation practices is “not only wasteful but also 

causes dramatic erosion of the topsoil”, while Adams & Watson (2003:114) affirm that “there is 

no doubt that a considerable amount of soil erosion does occur in association with Marakwet 

irrigation. The most serious problems are at the field level, both on the escarpment and its foot.” 

When walking through the landscape around Sibou, there are indeed many evidences of splash 

and rill erosion, and several gullies of up to several meters width and height can be observed 

(figure 7.1 and 7.2).  

However, interviews and informal conversations with the local farmers draw another picture of 

this seemingly enormous problem of soil erosion. Almost none of the local farmers complained 

wholeheartedly about soil erosion and the vast majority of them considered their means being 

sufficient to prevent erosion of their top soils, as emerged also in Adams & Watson (2003). A 

frequently expressed view among the farmers was that water from the furrow contains a lot of 

silt from the highland, which is deposited on the fields, replacing all the top soil that has been 

                                                           
49

 And, as Scoones (2001a:14) points out, even on the use for broader social benefits such as carbon sinks or the 
hydrology cycle.  

Figure 7.1 Soil erosion on the foot of lagam (Photo: M. 

Fischer) 
Figure 7.2 Soil erosion. Gully in keu (Photo: M. Fischer) 
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washed off
50

. Thus, there is an obvious gap between how the local farmers perceive and assess 

soil erosion and how it is perceived by outsiders through observations and estimation.    

The same is true for soil fertility. While the analysis of the soil samples reveal a very low content 

of soil organic carbon (SOC) – a good proxy for soil productivity (Koning & Smaling, 2005) –, 

the general view among the farmers is a different one. In fact, the impression one gets after 

having spent some time with the farmers in Sibou discussed crops, soil fertility and associated 

practices, is that they are satisfied with the quality of the soils of their fields and gardens. The 

vast majority of the farmers state that they are “happy” with the quality of the soil and that the 

current practices are adequate in order to maintain soil fertility. During the fieldwork in Sibou, I 

only met one farmer, who cardinally complained about decreasing soil fertility on her plot. On 

the other hand, an exploration of the farming and soil management practices of this elderly 

woman, in two interviews in her garden, revealed that her strategy to maintain soil fertility 

appears rather poor compared to the rest of the respondents. Measurements of the SOC content 

in her garden, which was the lowest content measured, clearly support this picture (soil samples 

SS 17/18 in table 5.2). Most of the farmers in Sibou are neither concerned about the future of 

their farming system regarding the quality of their soils. A majority anticipates no alterations or 

even improvements in soil quality during the next decade.  

The regularly mentioned rules for a successful maintenance of good soil quality are crop 

rotation, irrigation and mulching. “Use the plants to make the soil rich. Do not take them away 

[and] do not burn them” as a farmer expressed it. Several farmers asserted that they managed to 

increase the initially low quality of the soil in their fields due to their practices. Although these 

statements certainly are based on subjective perceptions rather than on quantitative 

measurements and the productivity of a field is influenced by numerous other factors than just 

the fertility of the soil, the long lasting experiences of the people in Sibou, and the fact that they 

sustainably have cultivated these soils probably for several hundred years, undoubtedly validates 

their expertise.  

The conclusion regarding the perception of soil erosion by the local farmers however does not 

suggest that soil erosion is not a problem for the Marakwet people in Sibou. On the contrary, 

problems related to soil erosion hamper the management of the furrow irrigation system (e.g. 

silting of furrows, damaged furrows due to fallen down rocks) and constrain farming practices 

(e.g. great gullies may make it impossible to direct water to some areas). It may however be 

stated that the people in Sibou regard erosion more as a dynamic process in a constantly 

changing farming environment and less as a serious problem. They may see soil erosion as an 

integral part of their farming livelihood and therefore accept a certain degree of soil erosion as 

part of their farming practices. I argue that such a ‘holistic’ approach is an essential complement 

to conventional monitoring of soil erosion and soil degradation, in order to understand these 

processes and how they are linked to local farming activities better. The concept of landesque 

capital is a useful tool for the inquiry of such changes in the agricultural landscape. 
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 Adams & Watson (2003:115) report very similar answers from other Marakwet villages.  
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7.3 Non-maximization strategy for soil fertility? 

The general soil fertility strategy, applied by the farmers in Sibou, equals more a strategy aiming 

at sustaining a certain level of soil quality rather than one aiming at maximizing the soil fertility; 

virtually no trees were planted with the intention to prevent soil erosion, protect the soil and 

crops form direct insolation, fertilize the surrounding area or bring underlying minerals to 

topsoil. Likewise, several farmers did not utilize available animal dung to fertilize their soils and 

there were no indications that farmers intentionally utilize the presence of termites in a beneficial 

way. Hence, it was a common finding that farmers did not deploy certain soil fertility techniques, 

despite their knowledge about its substantial positive effect on soil quality and its relative low 

input costs in terms of time and labor. One could argue that this appears to be a rather irrational 

behavior; a common preconception of smallholder farmers (Netting, 1993)
51

. 

There are however some possible hypotheses that may explain the rationale behind this 

‘strategy’.  

A first hypothesis is that recurring cattle raiding and occasional flare-up of violent conflicts with 

the neighboring Pokot may prevent the Marakwet from major investments in landesque capital. 

Their management practices may rather be geared towards flexible farming and livelihood 

strategies. After a violent conflict with the Pokot that, with steady intensity, lasted for more than 

a decade and forced people to abandon their fields in keu and the lower parts of lagam and 

retreat up to masop, the Marakwet are still cautious, which a minor incident during fieldwork 

clearly revealed.  

Second, the Kerio Valley with its arid and hot climate and low and unreliable rainfall, suffers 

regularly droughts and floods. In addition the SOC measurements indicate low fertility of the 

soils. Hence, this limited inherent potential of this area implies that investments in soil 

improvement have low and uncertain returns, which may result in a relatively low-input
52

 and 

low-output soil management scheme. Compared to similar farming communities in Africa with 

their stone bunds and terraces, advanced planting pits and contour ridges, constructed micro-

catchments or water ponds (see e.g. Reij et al., 1996), the investments in soil improvement in 

Sibou indeed seem rather small.  

The third hypothesis is a more ‘technical’ one that could be related to the longer-term experience 

of the local farmers. Field experiments show that during the first years of cultivation, yields 

decline rapidly to a low-level equilibrium (e.g. Koning & Smaling, 2005; Scoones, 2001a). 

Declines in soil organic carbon (SOC) are found to be particularly significant and a threshold has 

been observed; if SOC is reduced to around 1 per cent the response to fertility inputs is 

considerably reduced (Lal, 2011). Long-term amendment experiments show that yields can be 

                                                           
51

 Netting (1993:21) identifies three universal preconceptions that have stigmatized smallholders as unproductive, 
regardless their yields per unit of land. These are that they use too much labor, do not produce a large surplus for 
the market and do not make rational decisions regarding about production an innovation.  
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 I disregard from the huge investments made in the creation and maintenance of the irrigation system, due to its 
early origin and since its primary purpose is to irrigate current crops and not to sustain soil fertility. On the other 
hand, it also reduces the uncertainty concerning the returns from investments in soil improvement since it makes 
the entire farming system less dependent on rainfall.     
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raised to quantities above the low-level equilibrium, but that this is not sustained, especially not 

for inorganic fertilizers (Scoones, 2001a). Considering these results, the ‘restrained’ soil fertility 

management deployed in Sibou and the mistrust of inorganic fertilizer suddenly does not appear 

so irrational anymore. Perhaps this caution is one of the factors behind the obvious sustainability 

of this farming system, since the number of livestock in this farming system is insufficient to 

provide the farmers with enough manure to significantly increase the content of SOC.   

In summary, it could be stated that the first hypothesis explains the farming strategy of the 

Marakwet as a livelihood strategy in an unsafe socio-political environment. The latter two 

explanations view the farming practices of the Marakwet rather as geared towards making the 

best use of labour in this arid area, where land currently is less limited. On the other hand, they 

also suggest that the local farmers have little means to adapt to future challenges (e.g. population 

growth, land scarcity, climate change) without major changes of their soil management 

strategies.  

7.4 Environmental disaster or lie of the land?  

Global narratives
53

 of environmental degradation have dominated policy concerns during the 

twentieth century and up to today (Börjeson, 2004). Processes such as wind and water erosion, 

desertification, deforestation and soil fertility decline have been in the spotlight. As touched 

upon in the introduction, agronomists and development planners have been warning of severe 

human-induced soil degradation for a long time and the history of interventions in soil 

management in Sub-Saharan Africa has been fuelled by such dramatic predictions and calls for 

action (Scoones, 2001:1). These environmental concerns inspired a range of policy interventions 

such as anti-erosion policies or the current Soil Fertility Initiative for Africa of the World Bank. 

A new generation of work by chiefly social scientists and ecologists challenges this vision.  It 

questions the methods, assumptions and the deductions involved in characterizing soil change as 

well as the validity and generalizability of the strong conclusions that have been drawn 

concerning soil degradation in Sub-Saharan Africa (Fairhead & Scoones, 2004). Agronomists 

were blamed for disregarding social, spatial and historical aspects, neglecting the knowledge and 

rationality of local farmers and subservience to bureaucratic interventions that did more harm 

than good (Koning & Smaling, 2005). As an alternative, these critics called for an approach that 

engages more comparatively with local knowledge and pays more attention to history as well as 

to social and spatial contexts (see e.g. Leach & Mearns, 1996; Fairhead & Scoones, 2004, 

Widgren & Sutton, 2004). Many of these authors emphasize the local or indigenous knowledge 

of the farmers and their intricate strategies and experimentation through which they cope with 

soil degradation (Koning & Smaling, 2005). Case studies of different kinds throughout Sub-

Saharan Africa have highlighted that soil degradation and soil fertility changes are highly 

complex processes and often have been exaggerated due to inappropriate methods, too linear 
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 According to Scoones (1997), such narratives tell stories about development and environmental sconarios. They 
serve to “ standardize, package and label environmental problems so that they appear to be universally applicable 
and to justify equally standardized, off-the-shelf solutions” (Leach & Mearns (1996) cited in Scoones, 1997:33). 
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analyses as well as a lack of attention to temporal and spatial issues (see e.g. Scoones, 1997, 

Widgren & Sutton, 2004).  

There are many indications from various places in Africa, where the local people did not degrade 

the environment through their daily practices but rather improved it. However, to jump to the 

conclusion that the Marakwet people in Sibou represent just another of these examples might be 

too farfetched. Nevertheless, the farming system of the Marakwet in Sibou undoubtedly provides 

the picture of a landscape that has been intensively cultivated for hundreds of years without 

causing any major damage to the environment but rather create a green island of higher 

biodiversity in an otherwise fairly arid landscape.  

On the other hand, as Watson et al (1998) highlight, one danger with accounts of ‘indigenous’ 

irrigation systems is exactly that they give the impression that they exist in a time warp, and that 

they are unchanging and sustainably managed until threatened by infelicitous outside 

‘development’ efforts. But social, economic and environmental changes of different kinds have 

always been features of irrigation systems similar to one from Marakwet. Reports about several 

severe famines and deathly landslides in the farming and living area in lagam (e.g. Critchley, 

1983) as well as indications that social conflicts and inequalities forced the villagers into 

unsustainable farming practices (e.g. Adams & Watson, 2003), show that the sustainability of the 

Marakwet farming system obviously is not straightforward and thus should not be presupposed. 

Accordingly, the sustainability of the agricultural system of the Marakwet people in Sibou needs 

to be carefully analyzed, in particular concerning planned comprehensive extension of the local 

irrigation system.   

7.5 The traditional irrigation system in the view of local development 

The development of irrigation is, and has been for a long time, the main topic in the Kerio 

Valley. I argue that this issue also holds the greatest danger of a clash between development 

plans and the traditional system with momentous social and environmental impacts. As touched 

upon in chapter 6.2, the Marakwet irrigation is a highly complex and well-established system 

with high social and cultural value and essential for this farming system. Accordingly, the 

sustainability of the whole Marakwet community in the Kerio Valley is linked to their 

‘indigenous’ irrigation system. 

Regarding the traditional irrigation scheme with collectively managed furrows in comparison to 

more individual irrigation with piped water and sprinklers the findings of the Sibou case study 

revealed an apparently remarkable inconsistency. The villagers attribute several positive 

characteristics to the furrow irrigation system. That the furrow water along its long way down 

the escarpment picks up loamy soil and a lot of nutrients and transports them down to the fields 

and gardens in the valley is an omnipresent perception among the villagers of Sibou. 

Furthermore, the group of young women asserted that irrigation with piped water merely wets 

the surface of the soil and does not enter deeper into the soil, while furrow water on the other 

hand percolates the ground and can keep the soil wet for several days; something that is essential 

in the hot and dry climate of the Kerio Valley. The group of elderly men also highlighted the fact 

that furrow water, in contrast to sprinkler, can assist to spread the organic material on the soil 
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surface over the whole field. Consequently, I argue that it is doubtful if sprinkler irrigation, 

which is promoted by the KVDA and the Ministry of Agriculture as a means to prevent soil 

erosion, can sufficiently substitute the traditional furrow irrigation.  

The local furrow system provides the fields with nutrients and loam; this important function 

could not be sustained with piped water. Water loss was estimated by Soper (1983) around 30-40 

per cent along a whole furrow. Especially in the steep upper sections where the furrows take a 

complex path across steep and rocky slopes, leaks, bank breakages and restricted channel size 

cause transmission losses (Watson et al, 1998). Further down, the loss is owing to leaking banks 

and seepage through the bed (ibid).  This water loss does not appear to affect the Marakwet 

people, mainly due to the large size and the permanence of the river Embobut, but it may have an 

important effect on the environment surrounding the fields and gardens of Sibou. The water lost 

from the furrow may be taken up by vegetation growing along and below furrows, enabling a 

vegetation cover with all its related positive effects (e.g. soil erosion prevention, increased 

biodiversity). These additional unintended benefits of the traditional furrow irrigation system do 

not exist in an irrigation system based on piped water.  

Interestingly, during individual interviews, respondents repeatedly expressed a strong request for 

piped water and sprinkler for irrigation purposes instead of relying on furrow water. It was 

virtually impossible to identify the rationale behind this contradiction in the field, but some brief 

notions will here be submitted. The villagers may have been influenced by outside observers that 

all perceived their irrigation practices as highly problematic (e.g. Critchley, 1983; Adams & 

Watson, 2003) and repeatedly argued for sprinkler irrigation to avoid that washing away of soils 

in sloping areas. This may have become a kind of localized ‘narrative’ in conversations with 

outsiders. Another explanation could be that sprinklers represent modernity, development and 

future, while furrow irrigation stands for hard work and an old-fashioned farming style. Thus, if 

a farmer owns a sprinkler, he or she is ‘modern’ in the eyes of the villagers. Finally, some 

farmers might associate the physical furrow system and its use in agriculture with the social rules 

and institutions related to it. Accordingly, the introduction of piped water and sprinklers may be 

associated with a ‘liberalization’ of irrigation. It could be assumed that in particular young 

entrepreneurial (male) farmers and unmarried women would see such a change as appealing.  

7.6 Factors affecting the future of Marakwet farming system and soil 

fertility management 

There are both endogenous and exogenous factors and dynamics with significant (potential) 

impacts on the Marakwet irrigation system and the associated soil fertility management. The 

exogenous chiefly relate to deliberate interventions in the irrigation system. The Ministry of 

Agriculture, together with the KVDA, plans to substantially extend the area under irrigation and 

pursues a strategy, which implies a shift from stable to cash crops; a strategy that agricultural 

experts assessed as precarious from a sustainability perspective already in the early 1980s 

(Critchley, 1983). However, this requires also major investments in the infrastructure in the 

entire Kerio Valley. It is not beneficial for the farmers in Sibou to produce beyond their 

subsistence needs if the surplus production cannot be conveniently transported to the regional 
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and national commercial centers (e.g. Eldoret). Furthermore, while this thesis is written, a 

project, initiated by the government and the Kenyan Red Cross and that aims to supply the Pokot 

with water from the Embobut River by means of a pipeline through the whole Kerio Valley, is 

implemented. Informal conversations demonstrate a primarily positive attitude towards this 

project among the Marakwet people, which see this as a useful component in the peace process 

with its neighbors. The dynamics of peace and conflict are undoubtedly also a crucial factor 

determining the future development of the Marakwet irrigation farming system. Nevertheless, 

the full impact of this project can be estimated at the earliest in a couple of years.  

Among the endogenous factors, growing populations as well as cultural and economic changes 

seem to be the most obvious. The introduction of new cash crops has created new possibilities 

for relatively substantial cash income for the farmers in Sibou. An increasing number of villagers 

are now growing watermelon, greengram and tomato, and cultivation of high-value mango trees 

is on the rise. Among the younger generation, a group of progressive, market-oriented farmers is 

emerging. They are mostly educated, hard-working men, who cultivate cash crops and invest 

their money in off-farm inputs and capital. Cash crops as watermelon, greengram, tomato and 

rice have all in common that they are very labor intensive, need a lot of water and the seeds have 

to be bought (table 5.1). In addition, watermelon and greengram – the two crops that increased 

most in popularity in Sibou – cannot be intercropped. Thus, this has clear implications for the 

local soil fertility management.   

It is difficult to predict how the utilization of external inorganic inputs will develop and which 

impacts this will have on the soil fertility management. Konig & Smaling (2005) assert that low-

external input agriculture is a response from farmers to adverse economic conditions, rather than 

an advance towards sustainable land use. They argue that low-input cultivation becomes more 

attractive to farmers when output prices are lower, input prices higher and the infrastructure 

underdeveloped. Thus, when the input-output price ratio improves, farmers change their 

agricultural practices towards more external input-intensive techniques (ibid.). Findings from 

Sibou both support and challenge this view. With the introduction of watermelon, greengram and 

other cash crops that yield higher income in output markets and the related purchasers’ interest 

that facilitated transport to these markets
54

, the use of inorganic pesticide increased 

simultaneously. On the other hand, even when the Ministry of Agriculture or the KVDA 

provided farmers with inorganic fertilizers and pesticides, hence both the availability of such 

external inputs and the input-output price ratio substantially improved, the farmers did not seem 

to have preferred high-external input farming practices. The use of external inputs appears to be 

more related to crops than economic dynamics. It is generally limited to recently introduced 

crops – typically introduced by the Ministry of Agriculture or the KVDA together with Kenya 

Seed Company, that all to a greater or lesser extent advocate a high-external input agriculture –, 

while the cultivation of other crops still greatly rely on low external inputs. Hence, there appears 
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 The introduction of watermelon, greengram and high value mangos entailed a growing number of lorries coming 
to Sibou to collect these cash crops. So the more the farmers produce of these crops, the more lorries will come to 
Sibou, i.e. the easier to transport these crops to the national and international markets. Furthermore, this 
increased economic activity will most likely lead to a stronger demand for an upgrading of the in the roads to and 
within the Kerio Valley.   
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to be rather a form of ‘crop related path-dependency’ than immediate conscious responses to 

economic dynamics.  

However, there are several indications that the input of external inputs in soil fertility will 

increase in the near future. First, the portion of the above mentioned cash crops associated with 

high input levels might presumably increase a lot during the coming years. Second, the 

agriculture has intensified and commercialized during the last years and this younger business-

oriented generation is less skeptical against inorganic off-farm inputs. And third, the share of off-

farm employment will supposedly continue to increase, causing a further decrease in labor 

availability within agriculture. Since external inputs, such as inorganic fertilizer and pesticides, 

are generally considered as substitutes for labor invested in soil conservation and improvement 

(Toulmin et al., 1996), this will most likely further aggravate the trend towards agricultural 

production and soil fertility management with more external inputs.      

Accordingly, it is beyond doubt that these new business-oriented farming practices will have 

impacts on the Marakwet community in Sibou and its farming system. Beside a new division 

between progressive entrepreneurial farmers and more conservative villagers that could lead to 

an unfamiliar significant wealth differentiation
55

 a rapidly increasing demand on irrigation water 

is most likely the most dramatic one. Moreover, an increasing population and the expansion of 

the modern settlement of Tot will compete with agriculture for available land.  

It is moreover reasonable to assume that with a more extensive use of inorganic fertilizers and 

pesticides, the ‘traditional’ investments in landesque capital will decrease. On the other hand, 

cultivation of these new cash crops requires an intensification of the current farming system, 

which may entail major investments in the soil and landesque capital in general. As this case 

study shows, the knowledge and techniques for such investments appear clearly to be at hand 

locally. And finally, there are also numerous studies showing that an integrated use of organic 

and inorganic sources could be a promising strategy for sustained soils and crop yields (e.g. 

Kamaa et al., 2011; Kibunja et al., 2012); a strategy that is already applied by many small-scale 

farmer throughout the African continent (Fairhead & Scoones, 2005). 

There is no doubt that considerable changes are occurring in this small-holder irrigation system 

in Sibou. New crops with new requirements, soaring integration in agricultural markets, growing 

population, possible increase of off-farm inputs and ‘imposed’ development projects all put 

pressure on the traditional irrigation system, the soils as well as the local environment in general. 

Additionally, the level of education is increasing, off-farm employment is gaining momentum in 

Sibou and the gender division of labor is slowly changing, at the same time as cultivation 

becomes more intense in both labor and capital and wealth differentiation occurs. Hence, also the 

social organization of the Marakwet may undergo significant changes. All these dynamics will 

clearly have impacts on the soil management of the Marakwet, and consequently also on the 

sustainability of the entire farming system. The significance and direction of these dynamics are 
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 There is already a popular narrative among the villagers that the younger generation (nyongi) is polarized into 
‘busy’ farmers and ‘lazy’ people, who dislike the hard work and only drink alcohol and play billiard all along. 
According to the local narrative the latter group comprises the vast majority of the nyongis; a notion though, 
whose accuracy I doubt.   



 71 

though difficult to predict. However, this chapter – as well as this thesis on the whole – has tried 

to identify some issues that contributes to a better understanding of these dynamics and its 

impact on soils, fields, farmers and the agricultural landscape in the Kerio Valley.    
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8 Conclusion and Brief Thoughts 

for Future Examinations   

A cash crop for Marakwet needs to be non-perishable, have a high 

value to weight ratio, and must not pull inordinate amounts of labour 

or water away from food production. 

(W. Critchley, Agricultural Development in Marakwet, 1983:23) 

The current debate on African agriculture reflects two opposite targets for the continent. One 

determines a need for ecological sustainable farming practices, while the other emphasizes the 

need for increased agricultural production in order to tackle food insecurity and poverty and 

boost development. The Marakwet irrigation system in the Kerio Valley will undoubtedly be 

confronted with these two seemingly contradictory targets in the nearby future.    

Agricultural intensification is often mentioned as a crucial condition for addressing both targets. 

A fundamental element in intensive farming systems is the management of soils and the 

investments in landesque capital. The soils in sub-Saharan Africa have long been considered as 

seriously degrading, due to localized small-scale agriculture. This perception was however 

challenged in recent years by new research which entailed a new understanding of African soils 

and their management. The purpose of this study was to contribute to this new understanding by 

examining a small-scale irrigation system in the Kenyan Kerio Valley. 

The study identified irrigation, mulching, manuring, cultivating trees, intercropping, crop 

rotation, spreading ash, creation of basic terraces or mounds, wattle fences and trash lines as the 

main soil fertility management practices applied in the farming system of Sibou. These farming 

practices are investments in the soil, which constitutes a form of landesque capital. The 

accumulation of this type of landesque capital mainly occurs through incremental processes, 

which in many cases are difficult to distinguish from other farming practices.   

These investments and the associated soil management strategies are mostly low in labor and 

capital intensity. Furthermore, they appear to be aimed more at sustaining a certain level of soil 

fertility than to increase it, since they are often not fully deployed and there is an extensive 

localized knowledge about other potential practices (e.g. manipulating the activity of certain 

insects or planting trees to prevent soil erosion) that is not utilized.  

This may reflect the fact that soil degradation and soil erosion does not appear to be a major 

concern for the local people; a rather surprising finding of this study regarding the low SOC 

content in the soils and the alarming reports about soil erosion in this area. There is a wide range 

of hypotheses about these findings but there are two that I would like to emphasize.  
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While local farmers describe their soils as improved anthropogenic soils, the measured SOC 

content of the soils in the agricultural system in Sibou reveal no significant features of 

anthropogenic soils. Thus, there is a disagreement between local knowledge and scientific 

perception. A hypothesis that may bridge that gap is that the soil fertility management practices 

described above actually constitute investments in ‘invisible’ landesque capital in the soil that 

enables the local people to sustain the productivity of their farming system, despite rather 

infertile ‘natural’ soils. In other words, while the SOC values display ‘soil fertility’, the local 

farmers are talking about ‘site fertility’.    

A second, related hypothesis focuses on the key element of the Marakwet soil fertility 

management: irrigation. According to the local farmers, the furrow water transports a lot of 

nutrients and loamy soil from the fertile highland to their fields located at the arid bottom of 

Kerio Valley. Regarding the low SOC content of the soils and the relatively high productivity of 

this farming system, it may be interesting to investigate if the furrow water is the fundamental 

supplier of nutrients for the crops and whether the soil has more a secondary function as a 

‘carrier’ of the plants. In other words, the furrow water rather than the soil is the landesque 

capital in this case. The overall importance that the local people ascribed to the furrow water 

may support this theory. A scientific examination of the furrow water and its importance for the 

agricultural soils are certainly an interesting direction for further research, particularly its 

relevance in comparison to an irrigation scheme based on piped water and sprinklers.   

The measured SOC contents in different parts of the farming system indicate that the local 

farming practices evidently do not degrade the agricultural soils. On the contrary, despite low 

SOC contents, this study revealed several indications that the local soil fertility practices enable 

the farmers to intensively cultivate fields for many years and to establish productive fields in 

previously unproductive sites; hence, creating capital for the future maintenance of the capability 

of their fields. Nevertheless, there are several social, environmental and economic factors and 

dynamics that may entail considerable changes to the Marakwet farming system. Considering the 

discussion above, it is obvious that current cash crops as watermelon, rice or tomato do not meet 

Critchley’s description of a favorable cash crop for the Marakwet cited in the beginning of this 

chapter, and I am rather doubtful that they can provide a basis for sustainable local development. 

Although it is difficult to predict the significance and direction of these changes, it is beyond 

question that they will have significant impacts on the local soil management, and consequently 

also on the sustainability of this irrigation farming system as a whole. In particular, the impacts 

of the rapidly occurring economic changes, such as the intensification of agricultural production, 

the rapidly growing importance of cash cropping, governmental ambitions to expand the total 

area under cultivation, changes in the gender division of labor and the increase in off-farm 

employment are undoubtedly dynamics that need further investigation in order to see how they 

are linked to the local soils and their management. These anthropogenic soils actually constitute 

a form of landesque capital that is of paramount importance for the sustainability of this 

traditional irrigation farming system.   

 Summing up we can state that the word ‘invisible’ in the title of this thesis has multiple 

meanings: the differences between improved anthropogenic soils and ‘natural’ soils are generally 
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rarely visible to the naked eye. Furthermore, the slow incremental processes, through which 

landesque capital is accumulated in soils, make it hard to identify and monitor changes in the 

quality of the soils. And finally, in the specific case of the smallholder irrigation farming system 

in Sibou, landesque capital, accumulated through perennial investments in soils and clearly 

assigned to their fields by the local farmers, cannot be visualized by means of straightforward 

quantitative measurements of soil fertility.  
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Appendix 1 

Individual interviews 

 

The following persons were interviewed between January 20th and February 19th. 

 

Steve Cheboi male  farmer 
Magrit & her husband female & male farmers 
Joel Kirop male farmer 
Ernest Chelanga male farmer 
Maria female farmer 
Linette female farmer 
Joel male farmer 
Suzanna female farmer 
Kideon Kirotich male farmer 
David male farmer 
James Kipkore Kiseng  male farmer 
Tula Chematiya “Kocherutich” female farmer 
Kirop Wycliffe  male farmer 
Killian male farmer 
John Alimores male farmer 
Jackson male farmer 
David Lima male farmer 
Bernard Ruto male farmer 
Lea female farmer 
Jennifer Kemboi female farmer 
Lucy  female farmer 
Francis Binrett male farmer 
Anna  female farmer 
Chetui female farmer 
Luca male farmer 
Robert Chewerue male farmer 
Chacha male farmer 
Meshack Chesereck male farmer 
Silvester Cherop male  works for the KVDA, farmer 
Informant  1 & informant 2  female & male;  both work for the KVDA 
Ben Kibor male Agricultural officer 
?? male Chief of the Koibirir location in Tot Division 
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Focus groups 

 

Four focus group discussions were hold February 13th to 15th with the persons listed below.  

  

Men, young 
 
Kirim 
Jeremia Chentawange 
Kipchumba Porter  
Meshack Chesereck 
Joel Kirop 
Francis Binrett 

Women, young 
 
Viola Kabel 
Gladys Chemolok 
Evalyne Chepkonga 
Sarah Enits 
Brigid Katungsoo 
Mama Jemutai 
Majebii Rutto Shadrack 
Makipiagat Kabiretwo 
Celetine Cheserem 

Men, elderly  
 
Lekile  
Lakira 
Kiplabuk 
Benjamen Cherutich 
Michael Korem 
Ernest Chepteren 

Women, elderly 
 
Ko-Jepchumba Jacob 
Ko-Kozi Lochai Jo 
Ko-Kiptoo Paulo 
Ko-Jepkosgei Kiplain 
Ko-Kopushura Chakaki 
Anna Lomeritas  
Kochelimo Kabel 
Kokibet Riongotonge 
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Appendix 2 

 

Interview guide individual semi-structured interviews 

(1) Could you show me your shamba/field? For how long have you cultivated it? What was here before? 

(2) Do you have more fields?  

(3) What do you cultivate here? Crop cycle?  

(4) How do you cultivate this plot? (e.g. intensive or shifting cultivation) 

(5) Do you irrigate? When? How often? How?  

(6) How would you describe the soil? Are you happy with the soil? 

(7) How do your practices influence the soil? Have you practices changed since the conflict? Where do 

you learn everything about farming and soil management?  

(8) What are you suggesting me to do with the soil if I would start cultivating a plot in Sibou? 

(9) (Ask about practices she did not mention!) 

(10) (…local ecosystem) 

(11) Further questions, discussion … 

 

Focus group guide (script to the moderators) 

(1) What are the crops they cultivated regularly during the last five years (make a list with 5-8 crops) 

(2) Discuss & Rank: How well these crops do in bad soil? (Rank! Use the 20 bottle tops!)   

(3) Discuss & Draw: How do the soil fertility/ soil quality develop if you cultivate serena in the same 

field for five years? (Draw a graph) 

(4) Discuss: Does it matter if you cultivate other crops in between? How? Which crops? 

(5) Discuss: Which is the best order to maintain good soil quality/fertility? (write down the order) 

(6) Discuss & Draw: How would the line from (3) now look like? (Draw a new curve in the same graph) 

(7) Discuss: How can you assess the fertility of the soil? How can you distinguish this from other factors.  

(8) Discuss: What are the means you have in order to increase soil fertility? (list!)  
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(9) Discuss: Which of these are the most important ones to get a fertile and good soil (or to maintain good 

soil quality)? (Rank! Use the 20 bottle tops!) 

(10) Discuss: (Pick the 2-3 most important according to the participants!) How do they increase soil 

fertility? (If irrigation is not among them ask the same questions about irrigation) 

(11) Discuss & Map: Show and sketch in the most fertile and least fertile areas on the big map. Why are 

these areas infertile/very fertile? Talk about other distinct areas in Sibou and plot them in the map.  

(12) Further questions  

 

Interview guide for Ministry of Agriculture/ KVDA 

 

(1) What are the tasks of the KVDA/MoA? 

(2) What problems is the KVDA/MoA facing in Tot?  

(3) How would you describe the soils here in Tot?  

(4) How is the work/collaboration with the farmers? 

(5) How do the local farmers work with the soil? What are the localized practices? 

(6)  What are the advices to them from the KVDA/MoA? 

(7) Are soil degradation/soil erosion/salinization/others a problem here?  

(8) Have the local soil management practices changed since the conflict? How?  

(9) Discuss irrigation 

(10) What is the vision for Tot? How does Tot look like in 10-20 years?  

(11) Etcetera (e.g. economic development, marketing of cash crops, traditional vs modern irrigation) 
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Appendix 3  

 Soil samples 

 

 

Soil Surface 1 Org. C Tot. C Location  

     

SS1 0,672 0,865 Killian, lower plot 

SS2 0,695 0,853 Killian, upper plot 

SS3 0,446 0,578 Worldbank 

SS4  0,795 0,967 Alimaris  

SS5 0,345 0,561 Linette 2  

SS6 0,357 0,466 School  

SS7 0,456 0,571 School, under tuyunwo 

SS8 0,306 0,326 Expansion, upper part 

SS9 0,484 0,689 Joel  

SS10 0,534 0,64 uncultivated land outside Joel 

SS11 0,165 0,29 Lucy  

 

Soil profiles Org. C  Tot. C Location  

     

SP1 0-5 0,596 0,753 Killian  

SP1 15-30 0,361 0,452   

SP1 30-40 0,319 0,447   

SP1 50-70 0,357 0,588   

SP1 70-75 0,358 0,472   

SP2 0-10 0,429 0,678 Linette  

SP2 15-20 0,401 0,521   

SP2 30-40 0,383 0,528   

SP2 50-55 0,36 0,503   

SP3 0-5 0,377 0,504 Joel  

SP3 5-15 0,264 0,378   

SP3 20-30 0,124 0,263   

SP3 50-60 0,058 0,238   

SP3 80-85 0,18 0,324   

SP4 0-5 0,158 0,282 School  

SP4 10-15 0,146 0,236   

SP4 20-25 0,185 0,242   

SP4 35-40 0,125 0,222   

SP4 45-50 0,089 0,125   

SP4 65-70 0,107 0,12   

Soil  Surface 2 Org. C Tot. C 

   

1 Kilian 0,676 0,797 

2 Anna 0,694 0,940 

3 Lucy1 0,172 0,317 

4 Joel 0,532 0,760 

5 Chetui 0,484 0,626 

6 Chacha 0,428 0,617 

7 Below Lea 0,442 0,895 

8 Linette 1 0,277 0,363 

9 Lea 0,291 0,427 

10 David 0,444 0,579 

11 Kotcherutich 0,444 0,590 

    


