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Abstract 

Sunday, Sabbath. 2015. Adaptation, Resilience, and Transformability: A Historical Ecology of 

Traditional Furrow Irrigation System on the Slopes of Mount Kilimanjaro. Uppsala University, 

Department of Archaeology and Ancient History. 

This thesis is about the Chagga traditional furrow irrigation system locally known as mfongo, 

practiced on the southern slopes of Mount Kilimanjaro. This is one of the Africa’s pre-colonial 

islands of intensive agricultural practicing areas. The study traces the relationships between 

communities and water irrigation from the late pre-colonial era (c. AD 1750) to the present day. 

This assessment was carried out within the framework of historical ecology with the purpose of 

understanding the historical trajectories of patterns and processes on this specific ecosystem and 

landscape, and how these have helped to building lasting socio-ecological resilience. The reserch 

questions are based on: the mfongo irrigation management and practice, strategies in the past and 

present responsible for the coping and adaptation capacities, how water management relates to 

the physical landscape transformation, cultural practices, livelihoods and heritage, and how the 

system can help to enhance transformation. Written sources, interviews and participatory 

observation were used to collect information to address the questions. The analysis shows that 

coping, adaptive and transformative responses have long been characteristic of dealing with 

vulnerabilities. I argue that coping capacities inherited from the long term historical knowledge 

and practices will continue to be essential in sustaining resilience in social ecological systems as 

communities endeavours to minimise vulnerabilities. I hope that these analyses of vulnerability 

and resilience in the Chagga mfongo water management system will help inform and influence 

policy makers when it comes to ecosystem and landscape management and rural development in 

the Kilimanjaro region. 
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1. INTRODUCTION  

 

The southern slopes of Mount Kilimanjaro have for long been turned into a dynamic socio-

ecological system characteristic of intensive integration of numerous multipurpose trees mixed 

with shrubs, coffee, bananas, other food crops and animals, simultaneously on the same unit of 

land known as kihamba2. This diverse agricultural system is supported by an intricate system of 

artificial water furrows called mfongo3 that brings water to fields and homes from the upland 

area. The mfongo irrigation system has been in place for a long time, 400 years or more, amongst 

the Chagga communities of Northern Tanzania. Being an essential practice of water management 

and farming, mfongo had been adaptable to internal and external political, social and climatic 

changes as well as to changes in crop production. Despite state organised reforms, designed to 

stifle the traditional system of water management in colonial and postcolonial times, local 

practices of water furrowing and farming has been maintained and re-innovated.  I will argue 

here that the continuity of water management practices is a fundamental condition of community 

and livelihood resilience in the Chagga society and that customary practices involved in the 

making of furrows is surrounded by a strong sense of heritage and social belonging which, in 

part, also explains the continuity of the mfongo system. Here I will also explore what capacities 

of adaptabilities that have been required to maintain and reform the mfongo system over time. 

However, today eastern Africa is increasingly becoming dry. Mote and Kaser (2007) reveal that 

the glacier on Mount Kilimanjaro is shrinking. Frequent prolonged droughts have affected the 

flow of water from streams and rivers which have resulted in the drying up of some furrow 

irrigation systems. Though Chagga people are still practicing the mfongo techniques, one of the 

questions I have wanted to explore in this thesis has been what is the status of mfongo practices 

and its heritage today? Though farmers have been involved in a global market since pre-colonial 

days, the economic realities of farmers today may put increased pressure on them to shift to more 

intensive agriculture or switch to migrant or salaried labour. At the same time the techniques of 

making furrows rests on a transmitted knowledge of know how that must be maintained through 

practice and knowledge transfer. Here I have attempted to address these issues from the 

perspectives of local Chagga residents living in the Moshi Rural district, relating also the 

heritage values of the mfongo system. 

The study was carried out within the framework of historical ecology with the purpose of 

understanding the historical trajectories of patterns and processes in a specific African ecosystem 

and landscape, and how these have helped to building lasting socio-ecological resilience. The 

study traces the relationships between communities and water irrigation from the late pre-

colonial era (c. AD 1750), through the eras of German and British colonial rule between 1886/90 

and 1964, through the early period of Tanzanaia independence (including the Ujama villagisation 

period), and up to the present day. In particular, I explore the historical dynamics of the Chagga 

social ecological system focusing in particular on water management, with the purpose of 

contributing to the understanding of the key social capacities needed within a small-scale to 

maintain resilience.  

The Chagga traditional mfongo furrow irrigation system has been the focus of numerous 

scholarly works (see review in Stump and Tagaseth 2009). Chaggaland is one of Africa’s pre-

                                                 
2 Kihamba means home garden in Kichagga language - Northern Tanzania 
3 Mfongo means a traditional water furrow in Kichagga language - Northern Tanzania 
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colonial islands of intensive agricultural practices (Widgren and Sutton 2004) that produced a 

particular agro-ecological landscape roughly dating back to the last 600 years (Stump 2010). As I 

will discuss here in Chapter 3, owing to a combination of the regional political economy and 

localized social processes and values embedded within their indigenous knowledge and 

practices, the Chagga were able to transform their social-ecological landscape into a place of 

identity. Despite the fact that the furrow irrigation around Mount Kilimanjaro has attracted 

considerable attention throughout the twentieth century, there is still much to explore and 

understand, especially from the perspective of historical ecology and heritage.  

My research focused particularly on identifying the tangible and intangible aspects of the social-

ecological management of this agro-ecological landscape by focusing on the development of 

water resource management. Water resource management, as I will argue here, has for a long 

time built and sustained resilience through coping potentiality, adaptation and transformation of 

Chagga society.  

 

1.1. Aims and objectives 

The objective of the study presented here is to contribute to debates concerning the nature and 

drivers of socio-ecological resilience capacities from the perspective of historical ecology. A 

wider aim of my study is also to contribute to the strengthening of cultural heritage in terms of 

the living practice of water management and the customary traditions associated with these. 

Another broader aim is to understand the interplay of different patterns and processes in 

ecosystems and landscapes over time. I also hope that my analyses of vulnerability and resilience 

in the Chagga mfongo water management system will help inform and influence policy makers 

when it comes to ecosystem and landscape management and rural development in the 

Kilimanjaro region. Here I use an mutlisource approach focusing on the Moshi Rural district, 

about 40 kilometres from Moshi town, located on the southern slopes of Mount Kilimanjaro, 

Tanzania (Figure 1).  

More specifically, I will adress the following research questions: 

1) What were the strategies in the past responsible for the coping capacities of the Chagga 

social-ecological system, and how and to what extent were the Chagga able to adapt to 

changing conditions? (Chapter 3) 

2) What are the key characteristics of mfongo water management in the present day and how 

are these to be understood in terms of physical landscape transformation, cultural 

practices, livelihoods and heritage? (Chapter 4, 5) 

3) In what ways can, and does, the mfongo water management systems help reduce 

vulnerability and enhance socio-ecological resilience? (Chapter 6) 

 

1.2. Rationale and methods 

I selected the Chagga case study for my research because Chaggaland (Figure 1) is one of the 

regions in Africa that are most intensively cultivated through customary practices.  The region 

has attracted many research studies and has got a rich stock of background literature that has 

enabled me to formulate and frame my study. Chaggaland is also a place of historical and 
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contemporary prominence and a melting pot for pre-colonial social, economic and political 

activities. The study area specifically represents an important position in relation to the banana 

belt (kihamba) which is characteristic of the Chagga intensive agriculture supported by 

traditional furrow irrigation which initiated landscape evolution into a social-ecological system. 

Historical perspectives are currently playing a significant role in interdisciplinary debates about 

sustainable management of natural recourses and human development (see, e.g., Fairhead and 

Leach 1996; Redman and Kinzig 2003; Willis et al. 2010; Guttmann-Bond 2010; Renard et al. 

2001, and for eastern Africa, e.g. Davies et al. 2015; Lane 2009, 2010; Marchant and Lane 

2014). However, there is insufficient scholarly information regarding certain aspects of African 

environmental history and how a knowledge of the past, including the pre-colonial era, can be 

integrated into government policies and management programmes aimed at rural development 

and environmental protection/improvement.  

Attempts by some scholars to reach a consensus about how traditional ecological knowledge was 

and is still an important factor in resource management have been met by divergent responses. 

As Stump (2010) has argued, the value of traditional knowledge to rural development, 

environmental management and the promotion of long-term environmental sustainability has 

typically fallen between two extremes; either, such knowledge is dismissed as unscientific, 

simple and in some cases also ‘savage’; or, traditional knowledge is celebrated as evidence for 

an innate tendency among non-Western peoples to protect the environment and conserve 

‘nature’. As Stump (2010) notes, neither view captures the potential and challenges of 

integrating traditional knowledge in development and environmental management projects. It is 

equally important to recognise that traditional knowledge must be historicized, as like any other 

knowledge system, that is; historical knowledge over time framed by the broader societal 

understanding of rural development, sustainability and environmental management that are 

shaped by different social and political agendas. 

Accordingly, I have focussed my study on the application of customary ecological knowledge in 

transforming the Chagga landscape. As a means of expanding their livelihood basis, the Chagga 

invented and developed a sophisticated furrow-irrigation system which resulted into an elaborate 

model for enhancing resilience capacities. I argue that this process can inform modern policies 

and practices of sustainable livelihoods both in the future Chagga landscape and also elsewhere. 

In rural development and conservation discourse in Africa, local or indigenous communities are 

increasingly seen as resources for clues and alternative knowledge on sustainability and resource 

management owing to their long term adaptive capacities of communities to adjust to changing 

circumstances and the continuous reformulation of practices to create resilient social ecological 

systems. It is therefore important to consider ecological management practices, together with 

indigenous social dynamics which in most cases are inseparable and are responsible for 

landscape transformation (Berkes et al. 2000).  

My study required two categories of data sources: secondary and primary sources. Secondary 

sources were collected from publications, journals, documentations and other written materials 

or literature about the history and socio-economic lifestyle of the Chagga. I also sought 

permission to visit the Tanzania achieves for historical records about the Chagga society by early 

administrators, travellers and scholars. Primary sources included data that was collected using 

the questionnaire and interface guided interviews which were recorded on request. I collected 

data from selected Chagga households, elders, the civil society organizations, opinion leaders 
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and focus groups. Oral historical narratives and traditions were also collected from Chagga 

elders. Other primary data collection in the field included participatory observation with 

documenting and recording the physical landscape with photographic evidence of social 

economic activities. A total of 200 respondents were interviewed from randomly selected 

villages and households from the following four wards of Moshi Rural district: Marangu 

Mashariki, Mamba Kasikazini, Mamba Kusini and Makuyuni. I chose the study area for its 

representative position in relation to the banana belt (kihamba) which is a characteristic feature 

of the Chagga social-ecological system, and was the historical heritage of irrigation is reflected 

both in the physical landscape and in the social economic orientation of households. Importantly, 

the area covers the highland and lowland landscapes where the Chagga are either still practicing 

some traditional irrigation or possess recent experience of the abandonment of this practice. 

Question-guided discussions with focus groups and individuals were conducted to obtain 

qualitative information. Data were collected during a focus group and indivdual interviews using 

voice recordings and taking notes.  

 

1.3. The study area and physical environment 

Mount Kilimanjaro is the largest single standing volcanic mountain located along the 

international border between Kenya and Tanzania, about 300 km south of the equator (Figure 1). 

It is characterized by three single peaks namely, Kibo at the altitude of 5895 m above sea level, 

Mawenzi at 5149 m and Shira at 3962 m. Standing within an open undulating plain at an average 

1000 m above sea level, the mountain slopes are incised by deep valleys especially on the 

western and southern slopes. The upper part of the mountain has a permanent snow cap which 

extended as far down as 3000 m during the Last Glacial Maximum around 18000 years ago 

(Downie and Wilkinson 1972; Hastenrath 1984; Hemp and Hemp 2009). The middle valleys and 

the extinct secondary volcanic vents form a rich biodiversity zone of flora and fauna, while the 

lower slopes are predominantly utilized for intensive agriculture (Hemp 2001; Hemp and Hemp 

2009). 

The climate of Mount Kilimanjaro area is a seasonal dry tropical climate. It is characterized by 

long rains between March and May and short rains in November. Factors like altitude, aspect, 

and the moisture-bearing winds off the Indian Ocean affect both rainfall and temperature. The 

southern foothills receive between 800-900 mm/year while the lower slopes at around 1500 m 

receive 1500-2000 mm/year. The forest belt at mid altitude (2100 m) receives 3000 mm rainfall 

per year, which is the highest rainfall in East Africa (Hemp 2001, 2006). The mean temperature 

in the lowlands around Moshi town (at 813 m is 23.4
o
C and decreases with rise of altitude (1400 
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Figure 1. Mount Kilimanjaro region, Chaggaland agro forestry (banana belt) and location of the 

study area, Northern Tanzania (Modified after Schlesinger 2000). 

 

m) to 18.2
o
 around the Chagga coffee-banana belt. Meanwhile, the mean average temperature at 

Kibo (5800 m), is -7.1
o
 C with a change rate of 0.6 degrees after every 100 m interval above sea 

level. The alpine belt at 3500 m experiences frosty nights all the year round and open sunshine 

during the day (Hedberg 1964; Thompson et al. 2002; Hemp and Hemp, 2009).  

The vegetation around Mount Kilimanjaro can be divided into three distinct zones: colline, 

montane and alpine (Figures 3 and 4). These zones are affected by altitude and rainfall 

variability. The colline zone lying between 600-1000 m is the area surrounding the mountain 

with remnants of former savanna grassland vegetation on river banks and wastelands. Higher up, 

between 1000-1800 m lies the main intensive agriculture area and the Chagga home gardens. 

However, there are remnants of evergreen highland forest vegetation in deepest valleys and 

gorges. Around 1600-1800 m and reaching approximately up to 3100 m is the closed canopy 

forest belt that borders the Chagga coffee-banana agricultural area. Beyond 3100 m up to about 

3500 m is the sub alpine zone, characterized by moorland vegetation like tussock grass and giant 

lobelias. Higher than this altitude, the landscape is characterised by open rock punctuated with 

the snow cap and with no vegetation cover (Hemp and Hemp 2009). Maro (1998) describes the 

relief, climate, and soils of Kilimanjaro as the Chagga people’s physical resource base that 

supported their historical and contemporary coping capacity for resilience. The major relief 

feature is the southern slopes of the broad volcanic cone of Kilimanjaro which is characterised 

by gentle sloping ridges, separated by deep valleys formed by the fast-moving rivers and streams 

heading toward the lowland plains. While the mountain forest lies between 1830 and 2700 m, the 

Chagga population inhabit the fertile highland area between 900 and 1830 m. 
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Figure 2. Vegetation zone on Mt Kilimanjaro (Modified after Hemp and Hemp 2009).  
 

 
Figure 3.  Schematic representation of the natural and anthropogenic zoning of vegetation on Mt 

Kilimanjaro. (Modified after Hemp and Hemp 2009).                                                                                                        
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Figure 4. Characteristic vegetation structure and profile of a Chagga home-garden landscape. 

Source: (after Hemp and Hemp 2008). 

 

Overall, the eastern slopes receive less annual rain around 1,000 mm per annum, with the driest 

months being from July to October. The soils of the area are characterised by weathered volcanic 

rocks from Kibo lavas which are rich in magnesium and calcium minerals and therefore fertile. 

Most soils on the highland slopes are deep, well drained and moisture due to heavy rainfall and 

thus fertile and suitable for cultivation. However, in the lowlands, there are dark reddish-brown 

shallow soils which are loamy and contain rock fragments (Maro 1998). 

Having been supported by traditional irrigation for centuries, the Chagga home gardens on the 

slopes of Mount Kilimanjaro have resulted into a forest-like vegetation zone known as the 

coffee-banana belt which is one of the landscapes of adaptive capacity and resilience dynamics 

that will be explored in this thesis as part of the social-ecological system. The Chagga home 

gardens have high biodiversity with about 500 plant species of which 400 are non-cultivated 

plants, all flourishing on the porphyry volcanic soils (Hemp 2006; Downie and Wilkinson 1972).  

Gardens are characterized by multi-layered vegetation structure (Figure 5) similar to an 

evergreen tropical highland forest. Apart from cultivated fruit trees like avocadoes (Persea 

americana), and mangoes (Mangifela indica), there are also timber trees, herbs, shrubs, lianas 

and epiphytes all competing for the same space with coffee and bananas.  
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2. CONCEPTUAL FRAMEWORK AND METHODOLOGY 

This chapter defines historical ecology and community resilience with the aim of creating a 

framework for my study of Chagga water management and transformations of customary 

practices over time. In particular I will outline the concepts of resilience that will be drawn upon 

in this thesis, namely; concepts of coping, incremental adjustment and transformative responses. 

These concepts relate to the ability of community members to exploit their collective capacities 

and natural resources, by adapting to and as is the case with the Chagga water management 

system, transforming their landscape to maintain community livelihood sustainability over long 

term.  

 

2.1. Historical ecology 

Historical ecology entails investigation of a complex of long time relationships between human 

beings and the biosphere that is reflected in landscapes, ecologies, human cultures, societies, and 

languages through time and space (Burgi 2007; Nassauer 1995; Balee 2006). For thousands of 

years, humans have been an exceptionally powerful biological agent ultimately becoming a 

geological force (Williams 1993; Chakrabarty 2009). As a result, their impacts continue to shape 

the appearance and function of regions, landscapes, and ecosystems. Consequently, for 

proponents of historical ecology, ecosystems influenced by humans are now regarded as cultural 

or anthropogenic ecosystems whereby they cannot be understood without taking human impacts 

and their change over time into account (Berger 1987; Nassauer 1997; Vitousek et al. 1997). 

Rather than regarding humans as simply another species in a complex ecosystem or as a negative 

force, scholars have argued that the environmental dynamics created/fostered/encouraged by 

humans are also responsible for species diversity and richness in a given landscape (Balée 1998; 

Botkin 1990). Hence, the historical ecology approach is aimed at understanding the pattern and 

processes of and within anthropogenic ecosystems and cultural landscapes, with special focus on 

human impacts and their historical development. As such, it is an interdisciplinary approach 

from which several disciplines have developed an interest in studying human–nature interaction 

over time. By working together, different disciplines aim at developing information that none 

alone can provide (Russell 1997).  Sources of data for historical ecology may include: include 

oral history interviews, archival historical documents and maps, repeat aerial and terrestrial 

photography, land survey records, biological archives; such as tree rings, pollen, diatoms and 

charcoal sediments, fire scars and bark peelings, archaeological evidence, soil catena, GIS 

remote sensing and field studies on ecosystems and landscapes (Sheail 1980; Crumley 1996; 

Russell 1997; Egan and Howell 2001). A complete understanding of human impacts on 

ecosystems and landscapes is not just important for the purposes of interpreting and 

understanding present systems, but can also contribute to formulating baseline references for 

future trajectories (Burgi 2007; Christensen 1989; Burgi and Russell 2001). 

The main object of analysis in historical ecology also in this thesis is the landscape, where 

relations between human acts and acts of nature are manifested. It is on this landscape where 

decisions and practices are both shaped and maintained through social institutions, customary 

rules and innovation (Crumley 1994).  
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2.2. Resilience theory 

The concept of resilience developed by Holling in the 1970s was originally designed as a 

descriptive category for landscape ecology (Brand and Jax 2007). The concept of resilience has 

since been adopted by many disciplines, in particular among researchers studying social and 

biophysical dynamic as social-ecological systems (SESs). Holling (1973, p. 14) defines 

resilience as the “measure of the persistence of systems and of their ability to absorb change and 

disturbance and still maintain the same relationships between populations or state variables.” As 

Brand and Jax (2007) note, in its original form, Holling’s concept focussed on matters relating to 

persistence over time. In later work (e.g. Holling 2001; Gunderson and Holling 2002; Walker et 

al. 2004), partly due to the influence of complex systems thinking, emphasis in resilience 

research shifted to a consideration of processes and critical structures (Brand and Jax 2007). 

Thus, later definitions tend to define resilience in terms of a capacity to withstand shocks without 

the need for the restructuring of pre-existing relations and properties (e.g. Folke 2006). 

But, before I go on and explore the concept of resilience I first need first to explain the term 

“socio-ecological system”. A social-ecological system means a system that consists of humans 

and ecological subsystems existing in mutual interaction in time and space (Gallopin 2006). 

Here, I will refer to the resilience of a social-ecological system in terms of the historical context 

of a social community entity (the Chagga) and of a particular resource management strategy, 

water furrows as part of a broader livelihood bases.  In this thesis I will pursue water 

management strategies through the explanatory frame of resilience as I find it well suited to 

structure my analyses of innovations and continuities of Chagga water management over time. 

Earlier definitions of resilience, for instance that of Walker et al. (2004) 4 does not take into 

account the dynamic character of communities and: and is difficult to use when exploring 

community resilience within a historical ecology framework. The argument against using the 

definition by Walker et al. (2004) is that historical ecology deals with the non-equilibrium 

dynamics of a system, thus the process of building resilience cannot be understood on the basis 

of the idea of restoring equilibrium because some specific systems do not possess a stable state 

to which they can return after disturbance (see also discussion in Bahadur et al. 2010). 

Recently there has been a stronger focus on community resilience which is perhaps a more useful 

concept for Historical ecology; Magis (2010) describes resilience as “the existence, 

development, and engagement of community resources by community members to thrive in an 

environment characterized by change, uncertainty, unpredictability, and surprise”. Likewise, 

resilience is currently becoming influential in development and vulnerability reduction efforts 

aimed at social protection against environmental stress, shocks and climate change adaptation. 

USAID (2012, p. 1), for example, defines resilience as: “the ability of people, households, 

communities, countries, and systems to mitigate, adapt to, and recover from shocks and stresses 

in a manner that reduces chronic vulnerability and facilitates inclusive growth.”  

In this thesis I will discuss community resilience specifically referring to Béné et al. (2012) that 

goes further in analysing community capacity in terms of three concepts; Absorptive, Adaptive 

and Transformative Capacities (see Figure 2). I will begin with explaining these concepts and 

                                                 
4 Walker et al. (2004, 1) “the capacity of a system to absorb disturbance and reorganize while undergoing change so as to still 
retain essentially the same function, structure and feedbacks—and therefore the same identity” 
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then go on and elaborate how they will be used in the context of my study on Chagga water 

management. Absorptive capacity refers to various coping strategies by individual households 

and community to withstand shocks and vulnerabilities so as to continue with their livelihoods 

sustaining basic needs. Coping strategies also help lessen impacts on and consequences for the 

function, status and state of the individual household or the community. This means that 

households/individuals are able to resist or block the conditions of stress and vulnerability with 

no resultant dysfunction (Béné et al. 2012; Norris et al. 2008).   Essential factors for building a 

strong foundation for initial stability and persistence while dealing with shocks and stressors are; 

livelihood assets, social capital, and what is called ‘social dimensions’. The community 

livelihood assets can be financial, physical, political, human, social, or natural- assets which can 

be improved with time and sustained, and social dimensions. Social dimensions include features 

as degrees of preparedness, responsiveness, connectivity, learning and innovation, self-

organization, diversity, inclusion, social cohesion, and aspirations. Furthermore, community 

social dimensions are reflected in religion and beliefs, perceptions, attitudes, and in the nature 

and quality of relationships. The above factors are essential for a community’s capacities for 

collective action that contributes further to community resilience such as; disaster risk reduction, 

conflict management, social protection, natural resource management, and the management of 

public goods like community-maintained physical assets and infrastructure (Béné et al. 2012; 

Frankenberger 2013; Berkes et al. 2000). 

Adaptive Capacity comes about when absorptive or coping strategies have been exceeded and 

there are no means other than adjusting to changes by taking advantage of opportunities to adapt 

to shocks and vulnerabilities. These adaptive capacities or adaptabilities can be applied by 

individuals, households and on the community level and may include: introducing new or 

improved farming techniques and practices, adjusting to new livelihood bases and reaching out 

to new social networking. It is important to point out here that changes may be incremental, that 

is change is a continuous process and adaptions to these takes place unconsciously or 

spontaneously, a process of change which may not be easy to measure. The affected people may 

not even be aware of how/why they adapt to stressful circumstances or how/why they improve 

their work skills, because they are involved in a combination of changes. Therefore, it has been 

argued that “adaptation for one household can be part of the coping strategy for another”, which 

illustrates the complexity of understanding adaptions to incremental change (Béné et al. 2012, p. 

22). 

Transformative Capacity takes place subsequent to the failure of adaptive capacity5. When 

translating this to a community context transformative capacity means that when changes no 

longer require incremental intervention, conditions may require fundamental alterations in the 

individual life or the organisation of the community through for instance the means of earning 

livelihoods, landscape modifications or adjusting to a new social cohesion and identity6. 

Transformation may be a deliberate process which is either initiated by individuals or the whole 

community involved (innovation) or transformation can be imposed (adaption/resistance) as a 

means of affecting socio-economic, political and environmental status quo for example; 

individuals or communities may not be willing to cooperate towards new imposed economic and 

                                                 
5
 Walker et al. (2004: 3) defines transformability as: “the capacity to create a fundamentally new system when ecological economic or social 

structures make the existing system untenable”.  
6 The transformative changes may often involve shifts in the nature of the system, e.g. in the way social and natural relationships are structured, 

what in systems theory language is referred as a state change, with innovation of new  strategies and possibly a complete change from the original 

form in terms of social relations and practices. 
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social policies such as land-use registration, resource management practices and environmental 

or socio-economic changes or as shall be discussed here by imposed policies of water 

management7.  

 

 
Figure 5. The three components of social ecological resilience used in this thesis (After Béné et 

al. 2012, p. 21). 

 

Absorptive, Adaptive and Transformative Capacities, are thus used here as a framework to 

analyse past and future resilience of water management in the Chagga community. This 

commitment and improvement have led to outcomes of persistence, incremental adjustment, and 

transformational responses/innovations. It should be noted that community resilience according 

to the above formulated framework, is realised, not as a result of individual capacity, but through 

negotiation in the community and formulation of customary rules and systems (see also Béné et 

al. 2012). This can lead to different outcomes and intensities of change on a temporal scale, 

whether it comes to maintaining the system, rebuilding, or transforming it, all of which entail 

some kind of trade-offs. In other words, resilience is a continuous process characterised by 

relative intensities at different scales, with all levels requiring separate or integrated assessment 

2.3. Towards an integrated approach  

A key premise of my research is that there is a complex relationship that exists between 

indigenous communities, the landscape and the general environment in the long-term process of 

building resilience. Several interrelated concepts have been used in the analysis of historical 

ecology and resilience and because of these interrelationships, no concept can operate alone. 

Therefore, in order to integrate historical ecology and resilience, some collaborative aspects that 

influenced the design of my study need to be identified. First and foremost, long-term human 

actions, local knowledge, social interaction and intentions on landscapes are clearly reflected in 

the physical landscape, material culture, societal organisation and language with both spatial and 

                                                 
7 Béné et al. (2012:22) argues that transformation comes with “institutional reform policies, innovations, cultural revolutions and social changes” 

all of which could meet resistance. 
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temporal characteristics. It is this longevity of human-environment relationship that enables 

societies to have rich reserves from which they may derive social and ecological resilience. 

Attachment to ancestral traditional land, interaction with the environment together with their 

stories and narratives across generations are essential in building individual and collective 

identity (Kirmayer et al. 2011; Aspin et al. 2014). This is referred to by Berkes et al. 2000, p. 

1252) as traditional ecological knowledge (TEK) describing it as:  

“A cumulative body of knowledge, practices and beliefs, evolving 

by adaptive processes and handed down through generations by 

cultural transmission about the relationship of living things 

(humans included) with one another and with their environment”. 

In this sense community resilience is a form of social capital that is harnessed, mostly in times of 

crisis, to leverage resources and capacities that allow people and communities to apply their 

indigenous ecological knowledge and practices to sustain livelihoods (Aspin et al. 2014). 

Furthermore, communities through customary practices have modified their landscapes creating 

mosaic-like environments with patches of land parcels intentionally utilised by individual 

households and the wider community for different purposes. The species richness and diversity 

patterns also provide insights into processes of anthropogenic disturbance and why different 

species and ecosystems are found where they are (Balée 2006; Lunt and Spooner 2005). Highly 

modified landscapes may even be central to resilience building by human applications of a 

combination of coping strategies, adaptive capacities and transformative responses to withstand 

shocks and stressors. As we will see here, the Chagga customary water and resource 

management systems of kihamba and mfongo system are examples of human landscape 

modifications that have through time sustained the communities as adaptive and transformative 

responses to manage disturbances. 
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3. UNDERSTANDING THE HISTORY OF MFONGO WATER  

    MANAGEMENT  

This chapter examines resilience capacities literature relating to my research questions, 

especially the biophysical environment of the study area, the historical trajectories of Chagga 

society and the social, economic and political dynamics and vulnerabilities of Chagga society as 

its members sought to establish political and economic control over the foothills of Mt 

Kilimanjaro and to consolidate a sustainable agro-ecological resilience.  The mfongo water 

management system has a long history, here I will review the formation of the mfongo water 

management practices over time and also begin to access this history in terms of absorptive, 

adaptive and transformative capacities. The background is also important for defining my field 

study questions relating to heritage and management of the mfongo system today. 

 

3.1. The formation of Chagga society: A historical overview 

Limited archaeological evidence indicates that food-producing communities, most likely reliant 

on livestock with possibly some crop cultivation supplemented by hunting and gathering, first 

occupied the Kilimanjaro foothills during the later Pastoral Neolithic (c 2500-500 BC) (Odner 

1971; Mturi 1986). Finds of an Early Iron Age pottery type known as Kwale ware around Ol 

Molog and Ngare Nairobi on the north-western slopes may indicate a change in food production 

toward a greater emphasis on crop cultivation sometime in the early first millennium AD (Odner 

1971; Tagseth and Stump 2009). Higher densities of Kwale pottery, generally associated with 

early farming groups in this part of East Africa, occur slightly later on the southern slopes (ibid.). 

Here, Kwale wares are replaced by Maore ceramics from the late 1st millennium AD. Some 

scholars hypothesise that the appearance of Maore ware also signifies the introduction of banana 

cultivation to Kilimanjaro and the neighbouring North Pare highlands (see Tagseth and Stump 

2009). However, this has yet to be confirmed archaeologically by finds of appropriate 

palaeobotanical evidence. That food economies were still quite varied is suggested by the 

available oral histories and linguistic data which indicate that the eastern slopes were Ongamo 

agro-pastoralists from the early 2nd millennium (Montlahuc and Philippson 2006).  

As Tagseth and Stump (2009) note, there is a slight gap in the currently known archaeological 

data spanning the early part of the second millennium AD. Early interpretations of lineage 

histories and genealogies envisaged Chagga settlement commencing only in the seventeenth 

century AD (see discussion in Tagseth and Stump 2009). But, both Montlahuc and Philippson’s 

(2006) and Tagseth and Stump (2009) suggest that some Chagga-speaking clans were likely 

present on Kilimanjaro before 1700 AD.  

For more recent centuries, diverse oral traditions, linguistic data and historical sources (e.g. Stahl 

1964; Nurse 1979) indicate that there has been considerable interaction between, and quite 

possibly involving some migration of different clans, the various irrigation-using communities of 

southern Kenya and northern Tanzania (especially those in the Taveta (Kenya) and Pare, 

Usambara and Kilimanjaro (Tanzania) areas). This inter-regional interaction and mixing of 

groups from different regions is reflected by the fact that Chagga currently share a similar culture 

but speak different dialects (24) and languages (6-9). (Bender 2013; Raum 1909; Sheridan 2008; 

Winter 1994).  
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In the Swahili language the name ‘Chagga’ refers to simply to mountain inhabitants, particularly 

the settlers of areas on the eastern and southern slopes of Kilimanjaro, including the indigenous 

people who had earlier lived in this area. As shown is this brief review the Chagga consists of 

multi-ethnic Bantu-language speaker who descended from immigrants of various tribes who 

have lived on forested foothills of Mt. Kilimanjaro, possibly for 400 years or more, and are also 

mixed with migrant groups from southern Kenya. At the same time it is a cohesive group with a 

strong sense of common Chagga identity, as I will discuss here. 

By around AD 1750, the Chagga  had already built a stable society (Stahl 1964), and had 

initiated the process of transforming the native forest on the slopes of Mount Kilimanjaro into a 

dynamic socio-ecological system characteristic of intensive integration of numerous 

multipurpose trees mixed with shrubs, coffee, bananas, other food crops and animals, 

simultaneously on the same unit of land known as kihamba (Hemp and Hemp 2009) These 

garden landscapes are characterised by a distinctive vegetation mosaic (see Figure 5) that include 

the ubiquitous plant species known as Dracaena (masale in Kichagga language) used for fencing 

homesteads and performing rituals.   

However, as part of their mission, especially the Lutheran church, they introduced schools and 

coffee-growing, western medicines, western education that encouraged girl education, and a cash 

crop which caused a fundamental transformation in social and economic development which was 

already evident by 1916 when the German handed over Tanganyika to the British colonial 

government. Despite these changes, as I will explain here, both adaptive and transformative 

capacities of the Chagga social ecological resilience have been sustained up to the present day. 

As population continues to increase, more people per available unit of land are faced with 

necessity of producing more food and other products. Thus the Chagga have been responding by 

increased land use intensification, introduction of high breed stall fed animals i.e. replacing the 

zebu cows with grade milk cows, planting a variety of good yielding bananas mixed with well-

tended coffee and other plant species, poultry keeping and a diversity of fruits and vegetables 

(Maro 1998).  

 

3.2. Chagga identity, community cohesiveness and diversity 

As shown above the ethnic composition of the Chagga over time has been highly diversified with 

different clans. They were represented by several specialized activities which was a valuable 

coping capacity to any imminent or gradual change (Goldsmith and Hildyard 1984). But at the 

same time as shown by Mosha 1999, p. 210-215), the Chagga indigenous culture and religion 

entails some aspects of world view on personhood and the universe which contributes to a strong 

community consciousness and cohesiveness8.  

                                                 
8
 Mosha (1999, 210-215) writes as follows: “there was a general belief in an Eternal Divine Mystery among the Chagga, which is 

incomprehensible and lived on the windward side of Mount Kilimanjaro and was thought to be responsible for everything that 

sustains life, made all things change, and provided elemental structures and direction … the Chagga also believed that the Devine 

Mystery directed each human life on growth, goodness and wholeness in a life shared with others and the universe. The belief 

that the Devine Mystery required humans to think, talk and act morally and ethically enabled the Chagga  to sustain their 

morality, goodness, and harmony through their indigenous knowledge that was handed over from elders to the young generation 

for posterity as divine resilience ….“the Chagga  appreciated that the knowledge that they are empowered with to cope with their 

agro-ecological and social cultural environment is moulded by their spiritual and moral backbone. Their culture, 

society and ecology can only be sustained by the practice of morality and ethics…..The entire traditional informal 
education and initiation of the Chagga youths was inspired by human cosmic harmony that was aimed at human formation, 

reformation and transformation. The same education was important for moulding the human heart towards reverence, self-

control, thoughtfulness, and hard work, community consciousness, courage, and honesty” … The Chagga  language, stories, 
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Figure 6. A Chagga village in the late nineteenth century (Source: Le Roy 1893, p. 267, Fig. 50). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Landscape setting of a Chagga village in the late nineteenth century (Source: Le Roy 

1893, p. 270, Fig. 51). 
 

Generally in the many African societies customary rules prescribe that an individual has a duty 

of collective identity and responsibility as a member of the community as emphasised by Mbiti 

(1970, p. 141) in the quote: “I am because we are, and since we are, therefore I am”. The 

identity of an individual as part of a Chagga community was build towards the capacities for 

                                                                                                                                                             
proverbs, riddles, and poetry were all used in context to help the pass on the above values to the next generation”. …. “aspect of 

Chagga  Devine Mystery was the intrinsic relationship between the individual and the community”.  
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collective action that was and is still a strong community asset; this has empowered Chagga 

communities to transform their environment into an agro-ecological landscape. Chagga parents 

taught their children how to apply methods to conserve soil and get a good crop of bananas, and 

that working hard was a blessing and a fundamental human value. They celebrated a good 

harvest and that good crops will feed the family and those in need. The children were also taught 

that a particular farm (kihamba) belonged to family ancestors who should be remembered, 

respected and appreciated (see Marealle 1963). As an example of the importance of community 

ties of the individual can be given by the treatment of a Chagga individual after death. Until 

today , even if Chagga residents die outside the district, their bodies are brought home for burial 

on ancestral land, and a second burial or cultural ritual is then performed after sometime. The 

Chagga identify with the banana home garden (kihamba) is also demonstated as the ultimate 

home for the living and the dead who are both regarded as the people of the banana garden 

(wandu wa mndeny) (Hasu, 2009, p. 195: Clack, 2009, p. 235). 

The spread of Christianity among the Chagga can be seen as a transformative response in 

Chagga community, many residents became nominal Christians while they still respected their 

identity and allegiance to their ancestors because they regarded God as a Mangi, the paramount 

chief.  So, to be more relevant to the Chagga, it was important for the European missionaries to 

spread Christianity from the perspective of traditional relationship with God (Mafikiri 2014). As 

already noted, the Chagga perform two burial ceremonies for their loved ones; one in Church 

and one traditional burial. Christmas is also a time when Christian Chagga travel home to 

cerebrate with families in Church and also perform sacrificial rituals (mtambiko) for the 

ancestors.  

The Chagga world view about the Universe is nothing but a web of interconnections and 

interrelations which is regarded as a large family that must continue to act in unity to preserve 

harmony. According to the Chagga , everything is alive; stones, mountains, rivers, lakes, clouds 

and rain are all alive in their own intrinsic meaning in their partnership to humans and everything 

else (Mosha 1999; Clack 2009). The Universe is always speaking to humanity and that is why 

the Chagga developed deep reverence and fascination toward it while fulfilling their 

responsibility not just against their kin but also to develop, preserve and protect all natural 

resources that sustain their livelihoods (Raum 1967; Zehan 1983; Clack 2005).  

According to Masao (1974) the Chagga society was built around a customary system of 

specialized hereditary apprenticeship. Among these apprenticeships were cattle keepers who 

supplied milk, meat, manure, skins and hides; the bee keepers who were also hunters provided 

honey and bush meat; furrow engineers and supervisors who could maintain and distribute 

furrow water; and the iron workers and dealers who supplied metal tools of all types. Women 

and young girls were responsible for collecting grass for the livestock in the barns, since their 

labour for collecting water from deep valleys streams had been eased by construction of water 

furrows bringing water for domestic use closer to their homes. Such a variety of professionals, 

ingenuity and shared responsibilities in a society ensured coping capacity and a strong working 

system that may not succumb to sudden changes and disturbances. The knowledge handed over 

to their descendants created a multiplier effect to disseminate expertise and continuity in the 

society. This aspect is reflected in the Chagga landscape adaptation both in the water 

management systems as I will discuss here and also in the home gardens.  For example, food 

crops especially bananas were intercropped with fruit trees, timber trees, herbs, shrubs and lianas 
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and epiphytes (Hemp 2006a). This intercropping system created a micro ecosystem that could 

not only sustain families in diverse ways but also depended on each other for nutrients and 

shade. Such a social-ecological system is self-sustaining and can regenerate following 

disturbance. Some of the tree species could eventually be used for firewood, construction 

materials, craft materials medicines and other resources. 

3.3. Evolution of the mfongo water management system 

 

The beginnings of the mfongo management system 

Over time the Chagga have diverted Mountain Rivers and streams for their water needs through 

water furrow irrigation systems. Deep canals were dug into the banks of rivers and streams, to 

direct water to their settlements by the force of gravity. About 1,000 furrows covering 

approximately 1,800 km were recorded in the 1970s (Masao 1974). The main furrows were 

broken into branches connected to individual homes and gardens.  

The onset of water irrigation in the Chagga area is debateable. Clack (2009, p. 235) and Hasu 

(2009, p. 195) date the first irrigated banana gardens back to the 12
th

 century. According to the 

same sources the Chagga, had been calling themselves as wandu wa mndeny, meaning; people 

living in the banana groves. The scarcity of securely dated irrigation furrows makes it impossible 

to confirm the earliest age of the mfongo irrigation system. The few examples of water furrows 

that have been dated so far mostly relate to a phase of increased furrow building and expansion 

in the nineteenth century (see Tagseth and Stump 2009 for further discussion). Hopefully, future 

research may help resolve these issues. It has been suggested that the long history of 

incorporating groups from outside as introduced above, can explain the introduction of new 

innovations of water management. Therefore, the knowledge of irrigated agriculture and 

expertise of furrow building may have been introduced sometime after initial formation of a 

distinctive Chagga identity and presence on the slopes of Mt Kilimanjaro (idem.). 

Tagseth (2008) has researched the long-term formation of the mfongo system as part of his 

studies; he carried out interviews with local residents on the social history of the mfongo. 

According to local Chagga residents living in area of Moshi, the furrows were built to enable 

people “to be close to water”. The Chagga population used the furrow water for a number of 

purposes like cooking, bathing, drinking, brewing beer, construction, watering livestock and 

irrigation of their home gardens. Also, furrow water was an important resource in performing 

ethnic rites and ceremonies (See Bender 2006; 2008).  

The first Europeans, the missionary Johannes Rebmann in 1848 and the German geographer and 

administrator Von der Decken in 1861-1862, to visit the Kilimanjaro area reported with distinct 

fascination of the networks of traditional irrigation furrows which directed water to people’s 

gardens. The irrigation works were reported as of a simple but functional technology where also 

manure was added to the farms (in Tagseth 2008). Even modern scholars have pondered over the 

intricacy of this technology on the mountain slopes. The art and achievement of construction and 

management of mfongo surprised the first European visitors and also modern engineers and 

surveyors. Early European settlers are reported to have requested the Chagga furrow engineers to 

extend furrows to their farms also (Brewin 1965; Grove 1993). An interesting example is the 
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excerpt by Stahl (1964, p. 212) and in Masao, 1974, p.7-8) who describes the technology of 

constructing mfongo thus: 

“In certain valleys in the furrows course there were enormous 

boulders which could not be cut. He therefore avoided these 

boulders by lying troughs across the valley to conduct the water. 

He made troughs of an overlapping series of hollowed tree trunks. 

The trunks and the technicians were lowered down by ropes which 

had been made in Kahe out of wild sisal. The people above on top 

of the bank held the rope while the technicians laid the troughs 

overlapping the trunks so that they carried the water. Some of the 

troughs were as much as hundreds of yards long. The methods 

adopted in constructing the Msale furrow were followed elsewhere 

and it is this technique of troughs which made Mbokomu furrow 

surveyors famous for their art on Kilimanjaro. Today the troughs 

can be seen carrying water the water across the valleys, no longer 

made of tree trunks but of cast iron sheets”. 

The management of water distribution among the Chagga was highly localised to ensure 

responsibility and participation. A hierarchy of age and gender was used to control the furrow 

while a chief could only be involved in case of conflicts (Masao 1974). This resulted into a 

diversity of different people with responsibility for furrow water management. In case of shocks 

or misfortunes, the society would keep together as a system bound by norms and rules of the 

society. The mfongo technology was also copied and applied by other individual clans for their 

people.  

Traditional furrow irrigation played an important part in the lives of the Chagga people. It 

provided water which was used for irrigation bananas, Eleusine coracana or finger millet 

(mbege) peeling coffee and for domestic use like cooking and washing. The head manager of 

mfongo was an elder who collected rent and settled disputes arising from mfongo use. Mfongo 

users were asked to pay annual rent in kind by offering beer (mbege) made from bananas and 

Eleusine. Tax defaulting and indiscipline like absconding from routine cleaning of mfongo 

would attract punishment by heavy fine or temporary suspension from use. Irrigation by mfongo 

users was done in turns e.g. one individual was using water from dawn to noon and then turning 

it over for others to use it. The mfongo irrigation system had shaped the life pattern of the 

Chagga such that it ensured increased production of their staple food-banana and Eleusine which 

was an important ingredient in making beer (mbege). Beer was used as a unit of exchange before 

other currencies were introduced. It was also an important item in customary and religious rituals 

(Stahl 1964; Masao 1974). 

The colonial period 

During the colonial period various unsuccessful attempts were made to modify and ‘improve’ 

this local technology. Early European settlers, for example, attempted to regulate how the 

Chagga irrigated their gardens through imposition of local by-laws. This project was largely 

unsuccessful and in the end European settlers ended up soliciting the services of Chagga 

residents to construct some furrows to their missions and farms (Brewin 1965; Grove 1993). In 

the early colonial days Europeans believed, as did the Chagga, that water flowing off the 

mountain would always be abundant. However, the European settlers later turned around to tell 
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the Chagga that their long time practice of water management was wasteful, harmful to the soil 

and a cause of soil erosion.  

Stress on land due to population increase resulted into land scarcity encouraged Chagga farmers 

to introduce high yielding crops for their small plots. The most transformative response was the 

Chagga willingness around 1940’s, to abandon Eleusine which affected the meaning and 

significance of the crop to the society. Having been grown for centuries by men of high social 

ranking, Eleusine had been a "status" crop (Bender 2011)9.   In the wake of giving up with 

Eleusine, coffee was adapted and it took over position together with maize which was lucrative 

income earners. This transformative response was enforced by colonial pressure where Eleusine 

was claimed to be linked with water wastage and soil erosion (Bender 2011)10 In addition, the 

pressure of expanding population of the Chagga on the upper slopes of Kilimanjaro Mountain 

caused colonial governments to initiate a plan for the expansion of irrigation to the lowlands. 

Migration to the lowland was onother of the responsive strategies carried out by Chagga in 

search of a livelihood.  It was a condition to be a supporter of the German and British rulers in 

order to be apportioned land in the lowlands (Tagseth 2008). Despite this expressed fear of water 

scarcity and erosion, irrigation continued with the introduction of coffee as a cash crop to be 

grown by the Chagga. As the irrigation from the furrows was a prerequisite for coffee plantation, 

despite their negative view on local farming techniques, the Europeans let the Chagga continue 

their traditional irrigation because coffee was a cash crop on high demand in the world market.  

 

The postcolonial period 

The post-colonial governments of Tanzania tried to discourage irrigation of home gardens 

through the so called Ujamaa11 'villagization' reform as part of the new socialist policy by 

government. This programme intended for consolidation of dispersed homesteads into newly 

created villages supplied by piped water (Bailey and Mumford 1968). The 'villagization' reform 

had also had been preceded by years of droughts. The drought of 1960s which lasted for three 

years caused hundreds of furrows to dry up. The situation in the driest area of the Chagga region 

(east Kilimanjaro) was so severe that women had to walk dozen of kilometres for water (Bender 

(2013, p. 247-56). 

The devastating effects of drought provided a window of opportunity for transformation by the 

government of Tanzania through Rural Water Supply Programme to provide clean, reliable water 

to a growing population with a system of water pipelines and public taps and the construction of 

the Nyumba ya Mungu Hydro Electricity Dam and reservoir for modern irrigation to the south of 

Moshi. Population growth in recent decades, associated with increase in hill furrow irrigation, is 

said to have caused water scarcity affecting projects downstream (Tagaseth 2018; Bender 2013).   

Fortunately, due to the droughts, the Chagga local leadership had apparently asked the 

government for assistance in developing new water systems that would provide enough water to 

allow settlement of some people in the lowlands because of increased population. Subsequently, 

                                                 
9
 Bender (2011:191) writes that: “The grain itself and the brew produced from it were crucial to numerous rites and rituals, to 

offerings made to the spirits, and could even be used as a form of currency”. 

10 Bender  (2011:191) writes further that colonial powers were “citing its inherent "immorality," its lack of market value, its 
potential to poison other crops, and its links to water wastage and soil erosion” 
11 Ujamaa is a Swahili word for traditional kinship communalism existing in many rural communities in Africa. The terminology 
was adopted by Malimu Julius Nyerere, the former President of Tanzania (1964-1985)  in an effort to implement his ideology of 
African socialism of equality and self reliance through state controlled collective production by moving rural populations into 
new and lager villages.    



 

 
27 

the government’s objective was to take this advantage to do away with the centuries-old system 

of mfongo, and the clan-based societies that managed them, arguing that water, was a ‘national’ 

resource rather than a local one (Bender 2008).  However, to the Chagga community water 

remained a gift from God, and the water furrows their heritage. Due to the strong heritage linked 

with water furrows Chagga resisted the reforms and were reluctant to leave their homes and 

kihamba for the newly created villages and communal lifestyles. Some resident moved by choice 

and others by force, but the living conditions were more difficult than their former place so they 

ended by returning home. To worsen the situation, the government’s attempt to collect water 

bills was met with resistance when the Chagga people demonstrated their anger to the 

government for ‘stealing’ their God given water. For example people from Marangu vandalised 

pipes and taps intermittently for over two decades in this area until the government stopped 

charging water fees. However, the modern water system did not initiate the abandonment of 

mfongo, nor did it change how people conceptualised the mountain’s water resources (Bender 

2008). 

Thus, because of their very close attachment to their settlements, the Chagga could not be 

completely uprooted from their farms, and as a consequence elements of the older, precolonial 

furrow irrigation system have survived and remain in use today (Maro 1998). The introduction of 

a new water policy by the Tanzania post-colonial government to the Kilimanjaro region among 

the  Chagga people was meet with reservations as it would undermined their traditional forms of 

authority and identity and how they regarded water as a God given resource. However, as a 

transformative response, the Chagga adapted the use of piped water which was comparatively 

clean but some still maintained use of mfongo water irrigation on their gardens (Bender 2008). 

 

3.4. Summary: Absorptive, Adaptive and Transformative Capacities   

       over a long term 

In their review of social ecological systems Folke et al., (2003, p. 355) identify the key 

characteristics necessary for sustainability as  learning to live with change and uncertainty; 

nurturing diversity; combining types of knowledge and creating opportunities for self -

organisation, the Chagga have fulfilled all of these conditions over time. For instance, despite 

Chagga tribal conflicts and wars, the liberation of serfs, the cholera epidemic of 1860 and the 

conscription of young men into the Chagga military, the society remained with the capacity to 

cope. Workload for women had increased but they quickly adapted to increased agricultural 

labour on top of their domestic chores, and it seems that this did not have negative effects on use 

and management of mfongo (Hemp and Hemp 2009).  

The fact that the Chagga were able to carry on their furrow irrigation for centuries, is indicative 

of their adaptive capacity to harness the landscape for their survival with simple technology and 

also their ability to transfer memory and resource management practices to their descendants (see 

discussion in Clack 2009). The customary practices of age and gender hierarchies resulted in a 

diversity of different people with responsibility for furrow water management. In case of shocks 

or misfortunes, the society would keep together as a system bound by norms and rules of the 

society. Berkes et al. (2000) categorise this kind of phenomenon as the social mechanisms that 

drive traditional practices. Despite pressure from colonial and post-colonial government to 

abandon the traditional water management system or to migrate, Chagga communities have 
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resisted such pressures and maintained the mfongo water management system. In addition the 

mfongo system has been maintained and re-innovated as a result of switches in crop-production 

from Eleusine to coffee and practices of high crop production per unit. Furthermore, the mfongo 

water management system has been adaptable to climate crises such as the prolonged droughts in 

the 1960s.The complex interrelationship of knowledge, practice, and belief has enabled the 

Chagga society to generate, accumulate and transmit traditional knowledge of land, resources 

management systems and maintain their social institutions. The questions I will continue to purse 

in the coming chapters relates to my second research question; what are the key characteristics of 

mfongo water management in the present day and how are these to be understood in terms of 

physical landscape transformation, cultural practices, livelihoods and heritage?  
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4. INVESTIGATING THE MFONGO WATER MANAGEMENT  

    SYSTEM 

In the previous chapter I discussed how people over time have engaged with the landscape as 

represented through management of water and in particular the practice, customary organisation 

and communal heritage linked with the mfongo system. In order to explore this in more detail I 

decided to undertake a more focussed study of contemporary practices, attitudes and socio-

ecological knowledge in a sample size of 14 villages through a series of household interviews. 

The main objectives of the field study and interviews were to find answers to understand how 

Chagga households define social ecological vulnerabilities and resilience today, and in relation 

to this how the practice of traditional furrow irrigation is viewed, specifically also I wanted to 

explore how local knowledge of water management was and is practiced today, and the 

willingness of households to transform traditional systems to new levels of resilience and 

sustainability owing to present day changing conditions. 

The field study was conducted between February and April, 2015, in Moshi Rural district located 

on the southern slopes of Mount Kilimanjaro about 40 kilometres from Moshi (Figure 6). 

Marangu centre and its neighbourhood was a historical melting pot for local leadership struggles, 

trade and furrow irrigation activities happened before colonialism. The first European visitors in 

the nineteenth century went to Moshi rural area to meet the most powerful chief (the Manji) who 

had indirect influence on other polities (Stump and Tagseth 2009). Out of the 31 wards that make 

up Moshi Rural district, only 4 were selected for the field work. These are: Marangu Mashariki, 

Mamba Kasikazini, Mamba Kusini and Makuyuni. 

The study was conducted by using a mixed method approach. This is a research design 

procedure for collecting, analysing, and integrating both quantitative and qualitative methods. 

The aim was to obtain multiple forms of data from different informants for statistical and textual 

analysis. This enabled me to simultaneously gather quantitative and qualitative data in a 

balanced manner (see discussion in Creswell 2003; Andrew and Halcomb 2009).  

 

4.1. Research design 

4.1.1. Interviews 

Quantitative data was collected from a mature representative of each household. In most cases 

90% (180 individuals) respondents were the household heads and male, but in some cases the 

respondents were the son/daughter of the household head (5.5%) or the wife (1%) or another 

family member (3.5%).  Most respondents (50%)   were over 60 years of age and only a few of 

the respondents were younger than 40 (12.5%) or youth e.g 18-24 (3%). The low representation 

of youth is potentially problematic but as I was interested in change over time in traditional 

water management practices the low representation of youth is least essential as elders have 

more extended experience and can answer questions better relating to long time experience in 

water management.  

 

I used open-ended and closed interview questionnaires to collect data from focus group, 

individuals and household respondents. About 200 respondents were interviewed from both 

randomly selected villages and households from the following four wards of Moshi Rural 
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district: Marangu Mashariki, Mamba Kasikazini, Mamba Kusini and Makuyuni. I chose the 

study area for its representative position in relation to the banana belt (kihamba) which is 

characteristic of the Chagga social-ecological system, the presence of historical heritage 

reflected both on the physical landscape and in the social economic political set up. Also, the 

area covers the highland and lowland landscapes where some Chagga people are either still 

practicing traditional irrigation, or were people who possess recent experience of the 

abandonment of this practice. The questionnaire was translated and printed in Swahili, which is 

the national language of Tanzania spoken by all people. I had lived and worked in Tanzania for 

five years which gave me an advantage to speak Swahili language and be familiar with the 

everyday cultural experience of rural Tanzanians. I also knew some people from the region (my 

former students while I wasa teacher in Dar es Salaam 2012) who helped me to arrange for the 

fieldwork exercise. Because of limited time I was helped by three research assistants who carried 

out the household questionnaire interviews while I conducted focus group and individual 

interviews assisted by a local guide.  

 

Figure 8. Map of Moshi Rural District and location of study wards. (Map generated by Olipa 

Simon 2015) Senior GIS Laboratory Scientist <olipasimon@yahoo.com> 

A total of 200 questionnaires were all filled-in, returned, coded and analysed using the SPSS 

statistical package for analysing social sciences research. The response was therefore rated 

100%. This was mainly due to my prior arrangement; first by choosing experienced assistants 

who are village residents and secondly by training them before we went to the field. Prior to 
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launching the survey, we also undertook a test interview exercise on five households in order to 

enable them gain some experience in the implementation of the survey.  

4.1.2. Sampling techniques 

Sample design refers to the technique the researcher adopts while selecting items for the sample 

and the design may indicate the number of items to be included in the sample i.e., the size of the 

sample. A simple random sampling snowball technique was used to identify villages and 

households for the study. This meant that every village or household had an equal chance of 

being selected in the sample. The sample design was also meant only to focus attention on 

collecting data for answering questions within the conceptual framework (Kothari 2004). I used 

the Tanzania Population and Housing Census (2013) to identify the population and household 

sample from Moshi Rural District. For a sample to be representative enough in social sciences 

research it should not be less than 10% of the total population. Guided by these principles, a 

sample size of 200 households was randomly selected from the 14 villages of the 4 wards of 

Moshi rural district that had both active and abandoned traditional irrigation systems.  

4.1.3. Data collection techniques 

Data from households, elders, the civil society, local leaders, focus groups and households were 

collected by using open ended, close ended and guided questionnaires. The questionnaire 

(presented in Appendix 1) was carefully designed based on research questions within the 

conceptual framework, but in order to contextualise these responses more general questions were 

also included. Household members were asked to fill questionnaires in Kiswahili language 

wherever it was most convenient for them to do so. Question-guided discussions were conducted 

to obtain information from focus groups and individual informants. Data were collected during a 

focus group interview using voice recordings, photographs, notes taken by the moderator, and 

through association with items recalled by the moderator (Onwuegbuzie et al. 2009; Kruger 

1994). Additional data were sought by making fieldtrips and participatory observation on 

nonverbal expression of feelings and to grasp how participants interact with each other and the 

landscape by means of taking notes and photography (Kawulich 2005). During the fieldwork, the 

respondents were asked questions regarding knowledge as applied to different land use in order 

to improve land productivity. The main information collected included: personal information, 

land holdings and land use, knowledge and history of traditional irrigation, vulnerabilities and 

environmental stress, climate change mitigation, crops grown, markets, wealth, and sources of 

income.  

4.1.4. Data preparation and analysis 

After interviews, use of questionnaires and voice recordings, data were prepared for analysis by 

summarising, organising and transcribing them (Selltiz et al. 1959). Questionnaire data was 

grouped, edited, classified, coded, and analysed using the SPSS software application. These 

activities and summaries provided early insights into the structure of the data. Frequencies were 

determined depending on the number of responses on each variable. Quantitative data are here 

presented in descriptive statistics such as percentages, tables and graphs indicating different 

variables which provides a platform for presentation of results and discussion. Content analysis 

of qualitative data was done based on expressed views, beliefs, opinions from individual and 
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focus group interviews, by means of transcription of recorded voices and notes, compilation and 

categorizations according to themes for better description and discussion (Hopper 1986). 

4.1.5. Ethical considerations and confidentiality 

The rights to the privacy of the respondents were respected and efforts were made to ensure that 

the information gathered was used purely for student research purposes. This was indicated on 

the salutation note on the questionnaire.  During the fieldwork study, the respondents were given 

an assurance of confidentiality relating to the identity of the informant and the information they 

provided in order to establish trust between the researcher and the respondents (Saunders, Lewis 

and Thornhill 2007).  

I requested the respondents to voluntarily give information without any inducement as the 

findings would be useful for their wellbeing through policy making by government. Having been 

non-citizen researcher from Uganda but now affiliated of the University of Dar es Salaam, I was 

obliged to follow the ethical guidelines required for conducting research in Tanzania. Also as 

required by sholarly ethics I was careful and obliged to acquire data in an ethical and open 

minded manner as far as it was possible, based on the basis of information from respondents and 

informants rather than my pre-understanding or assumption of the results.   

4.1.6. Limitations 

I started off my field work with a hitch as I was expected to apply for a number of 

documentations which included:  a research permit to do research in Tanzania, finding a local 

contact person who should be a teacher at the local university, getting research affiliation to the 

University of Dar es Salaam, a research permit to the Commission for Science and Technology 

(COSTECH) and then lastly a work permit from immigration offices. The exercise took longer 

than expected and consequently, I was delayed. Despite this and the fact that the research area is 

a long journey from the capital, about 500km journey, I was able to carry out data collection 

from the field successfully. In addition, the fieldwork was carried out in the rainy season but my 

assistants persisted in finding informants and respondents and also to assist me in carrying out 

other interviews.  

 

4.2. Background information of respondents 

This section is the analysis of the respondent's background information in terms of age, 

education, religion, ethnic origin, and marital status, role in the family, number of children, 

duration on land and their family roles.  

In general respondents were receptive and they seemed to be familiar and free with strangers 

doing field work activities. As discussed above the highest percentage of respondents where 

(50%) were over 60 years of age (90%, Table 1). Persons between 51-60 years of age were 

  



 

 
33 

Table 1: Profile of the respondents 

 

Disaggregation of Respondents by Age         

 Age 18 – 24 25 – 30 31 – 40 41 – 50 51 – 60 60 + 

 No. of respondents 6 3 22 30 39 100 

 Percentages 3% 1.5% 11% 15% 19.5% 50% 

 Role of the respondents in their homes  
  

 
Role Heads Spouse  

Son/ 

daughter 
Other 

   No. of respondents 180 2 11 7 

   Percentage 90% 1% 5.5% 3.5% 

   Educational levels of Respondents           

 Education Level Never Primary Secondary Certificate Diploma Degree 

 No. of respondents 10 158 22 3 3 4 

 Percentages 5% 79% 11% 1.5% 1.5% 2% 

 Marital Status of Respondents           

 
Status Married 

Separate

d 
Divorced Widowed Never Other 

 No. of respondents 166 3 0 11 6 14 

 Percentages 83% 1.5% 0% 5.5% 3% 7% 

 Duration the respondent has lived in the Community       

 
Period Description < 5 yrs 

10 – 20 

yrs 
21 – 40 yrs 

41 – 60 

yrs 

61 – 80 

yrs 
>80 yrs 

 No. of respondents 10 31 37 66 51 5 

 Percentages 5% 15.5% 18.5% 33% 25.5% 2.5% 

 Marital Status of Respondents 

     Status Married Separated Divorced Widowed Never Other 

No. of respondents 166 3 0 11 6 14 

Percentages 83% 1.5% 0% 5.5% 3% 7% 

represented by 15% while those between 31-40 were represented by11%. Meanwhile, adults 

aged between 25-30 years were only represented by 1.5 % and only 1.5% of the respondents 

were between 18-24 years. Most interviewees were carried out with the household heads who 

were all male, in very few cases spouses to the household head were interviewed (2 individuals, 

1%). Meanwhile a few respondents (11 individuals, 5.5%) were either the son or the daughter in 

the household were. Others respondents who were not specified constituted 3.5% (i.e. 7 

individuals) of the total. However, the gender imbalance of the interviewees was apparently 

problematic, and for that reason I worked with focus groups and also interviewed the elderly 

persons as compensation.    

As much as 44% (88 individuals) of the households had adults beyond 65 years of age, the 

availability of elderly respondents was important for this study, as the elders provided well 

thought of information from the perspectives of linked generations based on the memory and 

experience of furrow irrigation and traditional agricultural practices.   

There were six levels of education listed in the questionnaire; degree, diploma, and certificate 

holders, while the rest responded to having completed secondary school, primary and those who 

have never had formal education (Table 1). The highest number of the respondent 79% (158) 

stated they had completed primary school while 11% (22 individuals) had secondary school 

education. Meanwhile, only 4% of the respondents were graduates with degrees and 3% had 

certificates or diplomas. Only 5% of respondents had no formal education. Thus, the majority of 

the respondents had completed primary school and could also read and understand Kiswahili (the 
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national language of Tanzania). A small number of respondents 5% (10 individuals) may be 

illiterate because they have never had formal education while the rest have had different levels of 

education. The few respondents who have had higher education were essential for technical 

advice and assistance depending on their expertise. 

Questions were also asked about the religious leanings of the respondents; most respondents 

identified themselves as Lutherans (90%) and 5.5% (11 individuals) as Catholics; 2% as 

Muslims and 1% belong to the Tanzania Assemblies of God (TAG). Other respondent did not 

specify religious leanings (1.5%). A separate question was asked relating to religion and 

religious practices revealing that 62% of the respondents recognized and practiced some 

traditional religious rituals although they subscribed to Christianity, while 38% gave the 

information that they did practiced traditional religion. The existence of large numbers of 

Lutheran church goers among the Chagga is linked with the history of the influence of the early 

Germany Lutheran missionaries as discussed in Chapter 3. This displays the potential for unity 

that strengthens social dimension of religious lives and faith that ensures quality of relationships 

and trust amongst the Chagga community.  

The most dominant ethnic group represented among the respondents are the Pare ethnic group 

(120) 60% respondents (Table 2). The Pare ethnic group is followed by the Shamba who are (22) 

11% and the Masai who are (2) 10.5%. Meanwhile others like the Kahe are (16) 8%, Kamba (8) 

4%, the Taita (6) 3%, and the Dorobo are only (2) 1%. An unspecified group of respondents 

constitute (5) 2.5% of the respondents. Despite the large number of ethnic diversity represented 

as I have argued in Chapter 3 there is a strong sense of community cohesion also not limited by 

intermarriages.   

Table 2: The tribal origins of the Respondents 

 
Tribe Kamba Taita Masai Pare Shamba Kahe Kuagi Dorobo Other 
Number 8 6 21 120 22 16 0 2 5 
Percent 4% 3% 10.5% 60% 11% 8% 0 1% 2.5% 

The married respondents’ form the highest number of (166) 83% while (11)5.5% are widowed 

(Table 1). The separated respondents were 1.5% and those who are not married are  3%. The 

respondents who were not specific on their marital status were 7% while there were no divorced 

respondents. The highest percentage of married people and the nonexistence of divorced 

individuals indicate that there is an ideal of maintaining marriage relationships and family.   

Of relevance for the discussion here is the continuity and longevity of settlement amongst 

respondents. In the questionnaire a question was posed around how long the respondents have 

spent living in the same community.  Only 5% of the respondents had spent less than 5 years in 

the locality were they were presently living, 15.5% had lived in the locality between10 and 20 

years were whereas 18.5% had lived between 21-40 years in the same locality. The respondents 

who had spent fairly a longer time between 41-60 years constitute 33%. Meanwhile 25.5% of 

respondents had stayed in the locality between 61-80 years, and those who have been around for 

over 80 years are (5) 2.5%. The majority of respondents having lived in their localities for 41 

years and more, and this continuity of settlement have some effects from the land tenure system 

and family cohesion of the Chagga people. Land in form of kihamba, is inherited from ancestors 

and on the same piece, all the members of the extended family must live together and be buried 

(see Chapter 3). It is common to find 3-4 households of brothers on the same ancestral land.  No 

circumstance whatsoever would necessitate an individual to sell a part and migrate. If one 

decides to migrate, the ancestral land is left behind for the next generation. In the event of death, 

all related members of the family are brought home and buried within the kihamba on their 

ancestral land. They believe that the spirits of the dead are close and somehow are in direct 

control of their lives. This is bonding social capital that creates a strong sense of belonging to 

extended family and the immediate community at large. 
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Explanations were given by respondents in a separate question related to settlement continuity 

and possibilities for work locally. Only 65 respondents (32.5%) gave the information that they 

work and are based during work time outside the research area while 67.5% replied that 

household members were based at home. Of the respondents 75% stated they were working in 

their farms and 25% stated that they were full time employed elsewhere. Meanwhile 90.5% 

respondents gave the information that members of the family who were working elsewhere made 

remittance home. The combination of these responses shows that the Chagga household 

members have considerable mobility.  

While migrant labour may be a disadvantage in terms of losing human resource to help and carry 

on the traditional intensive farming, it is also positive for households because a considerable 

percentage of migrants remit money back home to their families. The income may then be used 

in many ways; including hiring labour to compensate for labour loss due to outmigration by 

supporting those individuals that do stay at home, to pay school fees for children at school and 

buy essential commodities. 
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5. VULNERABILITIES AND RESILIENCE OF THE MFONGO  

    WATER MANAGEMENT SYSTEM 

 

I set out here to ask in what ways can, and did, the mfongo water management system help to 

reduce vulnerability and enhance socio-ecological resilience amongst the Chagga? Here I would 

like to discuss this from the perspectives of the households and individuals that have contributed 

information to build this thesis. To answer the question above I will first have to qualify what 

vulnerability and resilience may mean for the households that were involved in this project. The 

first half of this chapter will discuss findings obtained from interviews, participant observations 

and photography intended to gather information about the vulnerabilities as identified by 

households, and more broadly landscape management and agricultural practices used by 

households to strengthen local coping strategies and then to  adaptability and transformative 

capacities as discussed in the theoretical framework (Chapter 2). In the second part of this 

chapter I will discuss water furrowing specifically in terms of local views on (mfongo) furrow 

irrigation, heritage value, knowledge transfer and resilience. But first, it is necessary to establish 

landownership and land organisation of the Chagga community as this has bearings on the 

capacity of communities for responding to vulnerabilities and to innovations in terms of 

adaptability and transformative responses. 

 

5.1. Land ownership and use 

Out of 200 respondents, 96.5% owned the land they farmed, while only 3% were using rented 

land. Regarding land rights and the size of land owned, the vast majority hold land rights 

established through customary tenure, whereas only 2 respondents have title deeds, and 2.5%; 5 

are squatters. In all cases the size of land by each household lies between 1-3 acres. Questions on 

how land was acquired were also asked (Table 3). The responses indicate that 93.5% of land had 

been acquired through traditional inheritance and only 3.5% by purchase. My conclusion was 

that due to land scarcity and intensification of the small pieces they have, people could be 

looking for other means of livelihood other than land for agriculture. 

When asked if respondents could consider subdividing the land (Table 4), 70% indicated that 

they would not sub-divide their land; 22% indicated that they would only parcel out one piece; 

while 5% would make at least two parcels. Only 3% indicated that they would parcel their land 

into three or more pieces if conditions demand it. Respondents were also asked whether the size 

 

Table 3: How land was acquired to start farming? 
Specification Inheritance Bought Rented Govt. allocated other 
No. of respondents 187 7 6 0 0 
Percentage 93.5% 3.5% 3% 0 0 

 

Table 4: Land parcelling 
Answer Do Not agree  One Two Three or more 

No. of respondents 140 44 10 6 

Percentage 70% 22% 5% 3% 

No. of parcels preferred 0 1 2 4 

 

of their land holding had increased, decreased or stayed constant in recent years. Two 

respondents (1%) said their land had increased, while 11 (5.5%) said their land holding had 

decreased in size, and the remainder (n=187, or 93.5% stated that there had been no change.  
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The findings indicate that, the Chagga are still committed to the customary practice of the oldest 

son inheriting land from his father, but not dividing it for any other purpose. Another reason 

could be to maintain landownership of enough land plots because of scarcity of land when 

population is increasing.  Also for those who claim that their land has increased, it may be due to 

very common occurrence of a neighbour's land being put to sale due to some serious reasons 

agreed upon by the clan members.  

 

5.1Vulnerabilities  

5.1.1. Climate variability 

The responses to questions about community shocks were ranked in order to bring out the most 

visible or important shocks as recognised from the Chagga respondents. Specifically, informants 

were asked to identify and rank the three most severe factors that made their livelihoods most 

vulnerable to climatic shocks. Out of 200 respondents, 174 (87%) regarded having difficulty in 

finding fuel firewood, animal fodder, herbs and round timber for construction as the most severe 

challenge. Of the second ranked variables, most respondents (n=168, or 84%) considered falling 

crop prices as the most significant. The third highest ranked variable, recorded by 161scores 

respondents, or 80.5% of the sample), were concerned about large increases in food prices over 

several seasons. 

Perceptions of environmental stress of threats and climate change were also measured using a 

system whereby respondents were asked to rank a number of important conditions in terms of 

their severity; there were 142 (71%) respondents who indicated that a combination of soil 

degradation, erosion, and leaching are the most severe environmental threats they face. The 

second most severe environmental condition listed by the respondents was soil erosion on its 

own (n=130, or 65%), while the third most severe condition, (with 98 scores (49% of 

respondents)) was prolonged dry seasons. Furthermore, out of 200 households respondents 41% 

(n=82) were in agreement that they had experienced the worst period of drought in the last 25 

years which was shortly before or after 1989. 

Assessments were also made by respondents on the negative effects of drought over the last 25 

years. The questionnaire listed five possible effects as shown in Table 9. Most respondents 

(n=134, 67%) listed the drying up of rivers and streams as the primary detrimental effect of 

drought. After this came large rises in food process at 19%, followed by crop failure at 12.5%, 

death of livestock at 1.5%. In response to a follow up question concerning how long it took for 

the situation to return to more normal conditions, 73% (n=146) respondents stated that it took at 

least one year for conditions to become better, while the  remaining 27% (n=54) expressed the 

view that conditions recovered from the negative effects of drought within seven months. 

 

Table 5. The effect of drought conditions on the community and environment 
Answer Crop failure Death of 

livestock 

Large rise 

food prices 

Drying up of 

streams 

Poverty/ Human 

diseases/ deaths 

No. of respondents 25 3 38 134 0 

Percentage 12.5% 1.5% 19% 67% 0 

 

 

5.1.2. Other vulnerabilities 

While carrying out participatory observation, I discussed with some community members on the 

general socio-ecological situation. There were some abandoned homes (kihamba) which I was 
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told that this was either due to people migrating to urban centres for employment and they do not 

come back, or because a couple might having produced only girls who left the families for 

marriage. Once their parents grow old and died, the homes would be abandoned. I also noticed 

that due to land shortage, fodder grass crops for stall-feeding livestock are planted along road 

reserves and land boundaries. There are also many avocado trees grown principally for fruit, 

although most of them along the road reserves are seasonally trimmed for foliage to feed 

livestock. Livestock are also fed on banana stems. Very few households have large pieces of land 

where they can plant animal fodder or even leave for fallows.  Community members also 

complain about the constant threat posed by burrowing rodents like moles destroying root crops 

and banana roots. This problem is an old issue; some informants claimed that furrow water was 

periodically redirected so as to flood the burrows, to force out the moles so that they could be 

killed.  

 

5.2. Coping strategies 

For a long time the Chagga households had been building potential for absorbing vulnerabilities 

in form of copping strategies. Table 6 lists the range of different landscape components owned 

by the sampled households that can be refered to as landscape ecological components that 

characterise an agro-ecological system. The commonest landscape components are banana 

groves mixed with coffee trees (94.5%) and vegetable gardens (98%). The next most frequently 

owned elements were stall-fed livestock (88.5%), fruit trees, medicinal herbs, and wind break 

trees (87%), and livestock fodder / meadow (53%). The scores for other land uses are as follows: 

fallow (13%), bee keeping (11.5%), and family forest (8.5%). Asked whether home gardens 

(kihamba) and shamba represent an ecological link between different landscape components and 

are maintained and harnessed for sustainable livelihood production, more than 50% of 

respondents agreed or strongly agreed according for the following reasons. Through individual 

interviews and observations, I noticed that respondents were knowledgable about the benefit of 

having animals and plants on the same farm including human beings who utilise them. 

Futhermore, respondents were asked about how households prepared themselves against threats 

specifically related to environmental stress and climate variability. They were asked to rank 

these mitigation measures in terms of those they considered to be most significant, second most  

 

Table 6. Does your household have the following landscape ecological components? 

Landscape ecological components Scores  

n=200 

Percentage 

Banana grove with coffee mixed 189 94.5% 

Vegetable gardens 196 98% 

Livestock fodder / meadow 116 53% 

Fruit trees, medicinal herbs, and wind break trees 174 87% 

Land patch under fallow 26 13% 

Livestock ie. Cows, goats, chicken and rabbits reared from the 

barn 

 

177 

 

88.5% 

Bees keeping 23 11.5% 

Family forest 17 8.5% 

 

significant and third most significant. In terms of the number of responses, the most significant 

measure according to respondents was establishing ridges, furrow irrigation, building rock 

gabions, live fencing and other soil erosion controls  (n=104 scores; 52%). The second most 

significant preparation recognised by informants (n=84 responses, 42%) was the use of zero 
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grazing and other better livestock husbandry methods, and the third most significant preparation 

was planting trees (n=77; 38.5%) (Table7). Respondents were also asked about what factors 

motivated them to take mitigation actions against environmental stress and climate change. Tree 

planting by getting seedlings from neighbours and acquaintances was mentioned by 80% of 

respondents but 20% stated that availability of tree seedlings as a limiting factor for tree 

planting. This suggests that campaign and facilitation of tree planting should continue, and that 

enough seedlings should also be provided.  

Out of the total 200 respondents, 81 (40.5%) indicated that they had planted on-farm trees for 

over the last 10 years as a mitigation measure against environmental stress and climate change 

(Table 7). Other respondents 56 (28%), gave the information that they had begun planting on-

farm trees within the last 5 to 10 years ago, 29% had begun planting in less than 5 years ago and 

lastly only 2.5% had not planted any trees at all. 

Additional questions were asked about other innovative mitigation practices. The households 

who responded gave the following three issues in their order of ranking: the first was 

diversification of farming systems i.e. inter-cropping (kihamba) livestock (n=166 83%), while 

the second was switching to drought-resistant or tolerant crops, and/or high producing varieties 

(n=158 79%). Lastly, 40% (n=80) indicated that they would turn to practicing water irrigation on 

their farms to mitigate against environmental stress and climate change. 

 

Table 7. If the household has responded by planting trees how many on-farm trees have you been 

planting? 
Answer None Less than 5 ago 5 – 10 ago More than 10 ago 

No. of respondents 5 58 56 81 

Percentage 2.5% 29% 28% 40.5% 

 

5.3. Adaptive Capacities 

The agro-ecological biodiversity initiated by the Chagga traditional irrigation contributed to 

community and landscape resilience by providing ecosystem services. These are sustained by the 

practices and institutions that regulate and utilize the resources which also increased adaptive 

capacity as defined in Chapter 2. Here, I will pursue the management and practice of landscape 

heterogeneity and agricultural biodiversity as important features of community adaptive 

capacity. However, important to note here is that, adaptive strategies are incremental responses 

to the initial coping capacities which are interconnected and are mutually reinforcing while they 

exist at multiple levels e.g. individual and household or community at large, depending on levels 

and intensity of vulnerabilities. 

On the question about how land management practices maintain a heterogeneous landscape, 

responses were ranked according to respondent's preference (Table 8). The biggest part of their 

land is taken by home gardens which got (128 scores) 64% seconded by cultivated fields 

(shamba) that got (60 scores) 30% while livestock pastures got (6 scores) 3%. Forest patches 

which are privately owned also got (6 scores) 3% and lastly orchards did not get any score. 

Furthermore, when respondents were asked whether they thought that it was important to have 

an area protected for its cultural importance, e.g. formal or informal traditionally protection areas 

such as groves and burial grounds, the majority (n=159, 79.5%) agreed, while 20 respondents 

strongly agreed.  Respondents accordingly affirmed that having diverse landscape ecological 

components was necessary for sustainable and diversified production all year round. Also during 

my observation, I confirmed that most homes have got burial site within their home gardens 

(kihamba) because of spiritual attachment to the deceased (Figure 9).  

In this case adaptive capacity is linked to maintaining agricultural biodiversity that includes 

using a variety of species for food, fodder, fibre, fuel. Evidence for agricultural biodiversity may 
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also be indicated by direct use of the large number of non-harvested species in the wider 

landscape, or indirectly through the services these provide as pollinators, nitrogen fixers, and as 

constituents in ritual ceremonies and for curing diseases. 

Asked about whether local crops varieties and breeds are widely grown, documented and 

conserved, out of 200 respondents, more than 50% agreed, while 70% went on to respond that 

local crops and breeds are disease resistant and can withstand harsh climatic conditions. As 

shown in Table 10, most of the food consumed by the community is traditional and locally 

produced. Fish are the only non-local food consumed on an average basis. Wild food, such as 

mushrooms and berries, are both locally obtained while some come from outside the region.  

 

Table 8. Do land management practices maintain a heterogeneous landscape? 
Answer category Home 

gardens 

Cultivated 

fields 

Livestock 

pastures 

Orchards Forest 

patches 

Other 

No. of respondents 128 60 6 0 6 0 

Percentage 64% 30% 3% 0 3% 0 

 

Table 9. How do home gardens (kihamba) and shamba represent an ecological link between 

different landscape components? 

Benefits of home garden (kihamba) and shamba to landscape ecology 

 
Scores  

n=200 

Percentage 

Livestock droppings/manure as natural fertilizer 144 72% 

Bees for  pollination 177 88.5% 

Livestock feed on  some plant leaves and fodder 198 99% 

Trees in kihamba provide shade for lower tier crops 196 98% 

Plant species in kihamba  provide herbal medicines 163 81.5% 

Some tree species for nitrogen fixing and nutrient recycling 181 90.5% 

Trees in garden work as wind breakers 187 93.5% 

Trees for soil erosion control 188 94% 

 

 

Table 10.  Consumption of a diversity of traditional and locally produced food products 
Type of crop/ Livestock Locally Obtained Obtained from 

wild 

From Outside the 

Region 
Respons

e 

Amount 

consumed  

Respo

nse 

Amount 

consumed  

Response Amount 

consumed    

Cereal food flour 200 Large 0 0 0 0 
Bananas for cooking 200 Large 0 0 0 0 
Banana for beer 

(mbege) 
124 Average 0 0 0 0 

Milk 200 Large 0 0 0 0 
Vegetables 200 Large 0 0 0 0 
Fruits 196 Large 0 0 0 0 
Nuts 38 Average 0 0 50 Average 
Wild food/ plants 11 Little 0 0 3 Little 
Mushrooms 57 Average 0 0 3 Little 
Berries 67 Average 0 0 3 Little 
Fish - - - - 65 Average 
Meat 126 Average 0 0 0 0 
Chicken 120 Average 0 0 0 0 
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Figure 9. Left: A diversity of ecological landscape components is a characteristic of Chagga 

home gardens (kihamba) Right: Grave yards are also evidence of the mult-functonality of the 

Chagga social ecological landscape (B). Photos by the author 2015. 

 

5.4. Transformative Capacities 

Transformative capacities in the Chagga context relates to community knowledge, learning and 

innovation. Respondents were asked whether they are innovative in agricultural biodiversity 

management for improved resilience for sustainability and also if they are likely to improve, 

develop or adapt new agricultural biodiversity management practices to mitigate changing 

conditions like climate change, population pressure, and resource degradation the  optional 

responses showed that, 71 (35.5%) respondents agreed that community members are able and 

can adjust their practices through local innovation, while others (n=68, 34%) were receptive to 

change and local innovation but insisted that capacities to innovate and deal with change should 

be strengthened. A view expressed by 48 (24%) respondents was that while they are receptive to 

change they felt that the present rate of innovation is still low. Seven (3.5%) of respondents 

assessed that they were moderately receptive to change, while six (3%) indicated that they had 

never innovated. 

There was need to investigate whether there was a mechanism to acquire knowledge and 

resource from outside the community and also taking stock of biodiversity resources.  

Information was collected on whether there are commonly based institutions and systems for 

documentation, exchange and acquisition of externally sourced knowledge. Emphasis was put on 

existence of traditional registers, resource classification systems, community biodiversity 

registers, and farmer field schools. Respondents were more divided on this topic than many of 

the other questions. Sixty-six respondents (33%) thought that institutions and systems for 

knowledge documentation and exchange are present and well-functioning 30% (60) indicated 

that institutions and systems for knowledge documentation and exchange are present but could 

be strengthened; some (n=20, 10%) said that only a small fraction of knowledge was 

documented, and 7 (3.5%) felt that there was no documentation of knowledge. However, when 

asked whether community members use local terminology related to land and (the use of) 

biodiversity, and also if they speak the local dialect or language, nearly all of the respondents 

(n=196, 98%) agreed that local terminology and local dialect or language (Kichagga) was widely 

used in the community. 

The role of women in the management of land and biodiversity was also investigated.  On 

whether women’s knowledge, experiences and skills are recognized as central practices that 

strengthen social ecological resilience, 85% (n=170) of the respondents affirmed that they are 

recognised.  Furthermore 68% (136) agreed that women are also involved in decision-making 

and networking with outsiders for access to resources, education, information and opportunities 

for innovation.  
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Table 11. Community willingness to transform 

Question Response 
 

Percentage 

n=200 

Are you a member of any local development organisation? Agree (109)54.5

% 

Are you committed to the wellbeing of your community? Agree (194) 97% 

If Yes, are you willing to work with other members of the 

community  

to help improve conditions in the community? 

 

Agree 

 

(193) 

95.1% 

Are you aware of community issues that you may address together 

with other members? 

 

Agree 

 

(194) 97% 

Does your household communicate with leaders who can help 

improve the community? 

 

Agree 

 

(176) 88% 

Does your community look at its successes and failures so it can 

learn from the past? 

 

Agree 

 

(179) 

89.5% 

Does your community help develop new skills and find resources 

to solve its problems? 

 

Agree 

 

(184) 91% 

Does your community have set have priorities and set goals for 

future development?  

 

Agree 

 

(182) 91% 

Is your local community development organisation willing to 

network with other national and international organisations? 

 

Agree 

 

(179) 

89.5% 

Qn. Are local politicians helpful on your demands for community           

development? 

 

Agree 

 

(176) 88% 

Together with other members of your local organisation, are you 

willing to contribute to change from the status quo to a more 

sustainable way of livelihood? 

 

 

Agree 

 

 

(188) 94% 

 

Social networks and possibilities of exchange of innovation and transfer of knowledge are 

crucial for building transformative capacities. Respondents were asked if there are any 

individuals in the households or in their social networks connected through institutions and 

networks for the exchange of agricultural biodiversity, e.g. seed exchange networks, local 

markets, animal and seed fairs. A considerable number of respondents (98, 49%), confirmed that 

there is a system of regular exchange within and between communities across different cultures 

and landscapes. Those who confirmed that exchange within and across community takes place 

but could be strengthened numbered 30 (15%), while 72 (36%) said that such exchange takes 

place but occasionally. There were no responses indicating a total lack of an exchange network. 

Much as the Chagga may have lived in a dynamic social ecological resilient system guaranteed 

by traditional furrow irrigation for a long time, new challenges and vulnerabilities threaten the 

sustainability of their livelihoods. Among these challenges are increased population, limited land 

for expanding families, environmental degradation and climate change. 

More than 80% of the respondents agreed that they were willing to transform their status quo by 

adding a new dimension to their livelihood base (Table 11). Over half (n=109; 54.5%) are 

already members of various local non-governmental development organisations and commit to 

the well-being of their community by working hand in hand with fellow members of the 

community.  While they are aware of the community issues that maybe addressed together, 88% 

(n=176) also indicated that communicating and seeking assistance from their community leaders 

and local government representatives can help to develop their community. The respondents’ 

aspirations are weighted on their successes and failures while learning from their past history. To 
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achieve this, 91% (n=184) of respondents further transformation by developing new skills to find 

resources to solve their problems, and by setting goals and having priorities for continued 

resilience building. Furthermore, 89.5% (n=179) of respondents indicated that their local 

development organisations are willing to network with national and international organisations to 

enhance their initiatives, while 88% (n=176) agreed that local politicians have been helpful with 

pushing their case for development. Lastly, 94% (n=188) claimed to be determined and willing 

to push for a change of status quo to a new level of resilience. 

While conducting a focus group interview I gathered information from one of the most popular 

non-governmental community development organisations initiated by the Lutheran Church 

leaders. Their church leader who is also the initiator (Rev. Massawe not his real name) said, 

“tumatunza mazingira kwa msingi ya imani ya watu” (Kiswahili) implying that “we conserve the 

environment from the foundation of people’s faith”. To achieve this, the community is focused 

on transforming agriculture which forms large part of their social ecological environment and 

finding solutions for shrinking land resources, unemployment, poverty and climate change. The 

community’s non-governmental organisation is called FLORESTA which the Reverend Masawe 

said aims at increasing income generating activities by establishing savings and credit groups, 

and training community members in entrepreneurship, environmental education and agricultural 

education. The development activities of FLORESTA involve forming groups of 30 self-

supporting households. They claim to have around 100 such groups, which makes 3000 

households. Each group is responsible for supervision of their saving and credit activities. 

Individual households access loans for doing small businesses, buying seeds and highly 

productive livestock for stall- or barn-feeding such as cows, goats, pigs, chicken quails. They 

also save according to their daily incomes. Members can also get training in how to use their 

small plots for commercial farming.  For example, instead of making a flat garden bed for 

vegetables, members are trained to raise the surface into a low mound to increase the surface 

area which helps increase production, and also to do sack gardening around their homes. 

Furthermore, they are encouraged to add organic manure from animal droppings and dig ditches 

in their kihamba to trap rain water and check soil erosion.  Planting trees and mulching are some 

of the activities every member must do in order to retain soil moisture in their gardens. Due to 

climate change, community members are advised to apply bucket irrigation during the dry 

season to help maintain a steady production on their fields.   

Furthermore, members of the above non-governmental organisation have formed another 

organisation known as Umoja wa Kilimo Hai (UWAKIHA), which simply means United 

Organic Farming. This is aimed at finding collective markets for their farm products.                

 

 
Figure 10. Left: mounded vegetable garden ready for adding manure Right: Animal dung added 

to a vegetable garden as manure (B). Photo by the author 2015. 
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The leadership of both community organisations agreed that they work hand in hand with local 

government, who assist them to implement related government policies.    

Due to the availability of good infrastructure like an all-weather road, electricity, 

telecommunication links, commercial bank, and educational institutions, as well as a rapidly 

developing tourism activities (especially of mountain climbers) and tourist hotels, Chagga 

community members already benefit from selling their produce to the nearby markets and even 

as far away as the capital, Dar es Salaam which is about 500 kilometres away. The proximity to 

markets is an encouragement to invest in year-round agricultural products, as is shown in the 

annual income of common agricultural products (Table 12).  

Table 12 shows the individual annual income of 75 respondents from selected crops. The most 

highly sold crops are vegetables (n=70, 93% and maize (n=65, 87%), but these fetch less than 

500,000 /- ($ 238.9) per annum. The next most commonly sold items are beans and bananas. 

These fetch a much higher income. Beans (sold by 62 out of 75, or 83%) fetch between 1, 000, 

0000 - 1,999,999/- ($ 476.19 – 952.38), while bananas which is the most commonly available 

crop for market, fetch even higher returns between 2,000,000 – 2, 999,999/- ($ 952.38 – 

1428.57).  

Meanwhile, Table 13 shows the individual annual income from animal husbandry related 

products. Out of 75 respondents who were randomly selected from four villages, eggs are the 

highest income source fetching over Tshs 3,000,000/= ($ 1,363.63) for 59% (n=44) of these, 

milk is also a comparatively high source of income, generating between Tshs 500,000/- to 

999,999/- ($ 227.27) for 40% (n=30) of the respondents.  For both products, respondents get 

between Tshs 500,000/= - Tshs 2,000, 000/= ($227.27-909.09) annually. 

 

Table 12. Comparative Analysis of Crop related Income generation (Annual Returns) in 

Tanzania shillings. 
 
Crop/Annual 

Return 

< 500,000/= 500,000/= – 

999,999/= 

1,000,000/= - 

1,999,999/= 

2,000,000/= - 

2,999,999/= 

Over 

3,000,000/= 

Bananas 0 4 8 62 1 

Maize 65 8 2 0 0 

Beans 8 4 62 1  0 

Vegetables 70 5 0 0 0 

 

Table 13. Animal Husbandry related income generation (Annual Returns) in Tanzania Shillings 
 

Category  < 500,000/= 500,000/= – 

999,999/= 

1,000,000/= - 

1,099,999/= 

2,000,000/= - 

2,099,999/= 

Over 3,000,000/= 

Milk 15 30 3 27 0 

Eggs 0 15 10 6 44 
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Figure 11. Right: One of the weekly banana markets at Marangu – Kilimanjaro region (Left); A 

small business woman entrepreneur, selling fresh fruits and vegetables and essential goods in 

front of her small shop (right) (Photos retrived with permission from Afro Ngosha blog; 

http://afrongosha.blogspot.se/2014_04_01_archive.html), 

 

5.5. The heritage of furrow irrigation: knowledge, practice and  

        challenges 

Out of the 200 households interviewed, a considerable number (n=158, 79%) claimed to know 

about the Chagga traditional furrow irrigation system (mfongo) and its history. However, only 32 

households (i.e. 16%) actually undertook farming activities directly related to ancient mfongo 

water management. When asked why mfongo irrigation was abandoned, respondents offered 

several reasons. The most common response from respondents (n=171, 85.5%) was that they no 

longer use furrows because some rivers and streams have dried up or have little running water 

and respondents associated this with climate change. Others (n=11, 5.5%) stated that they were 

restricted from using the mfongo system by government policies on water management, and a 

few (n=10, 5%) said that it was due to conflict over control and ownership. Other reasons for 

abandoning water furrows as stated by informants were lack of manpower, and vandalism (n=5, 

2.5% and n=3, 1.5%, respectively). None of the respondents stated that they had voluntarily 

abandoned furrow water for the piped water as an alternative provided by the government. While 

walking in the field, I encountered a young man who told me his experience on the effect of 

drought on mfongo saying that: 

"Snow on Mount Kilimanjaro has reduced and I think that's why 

some rivers and mfongo have dried up. But since the government 

extended piped water near our homesteads, then people can use it 

for both domestic and irrigation use because it's clean. But I think 

some more technology should be introduced in order to irrigate a 

big part at once as mfongo used to help)12. 

To obtain information regarding the heritage and transfer of knowledge of traditional water 

management, I asked respondents through the questionnaire to rank ancient water uses in 

preference order: The findings were as follows: water for livestock 165, or 82.5%; water for 

irrigating home gardens (n=164, or 82%; water for domestic use 155, or 77%; water for religious 

purposes 32, or16%; and water for irrigating large gardens for increasing production 25, or 

12.5%.  

                                                 
12 Feruji imepungua kule juu ya mlima Kilimanjaro, ndio mana mito na mfongo yamekauka au imepungua  maji. Lakini sasa 
serikali imetusidia na mji safi ya bomba. Tunaweza kuyatumia nyumbani na kumwagilia bustani.  Mwisho, tunakosa ubunifu wa 
kuongeza kiwango cha maji tukiwa tunamwagilia bustani zetu. 

http://afrongosha.blogspot.se/2014_04_01_archive.html
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Through the questionnaire I also asked whether the construction of mfongo was necessary for the 

ancient Chagga, and here respondents gave different answers: Most common among them was 

that water furrows were necessary for security of the individuals fetching water (that is women 

and children) (109 scores, 54.5%), the second most common reply was that water furrows were 

made to make round the year planting and to increases volumes of crop production (90 scores, 

45%). Another reason for water furrowing was stated to be cultural/religious obligation (n=82, 

41 %,) to be the reason for water furrowing. In addition, some respondents indicated that mfongo 

were constructed as a measure to mitigate climate change stress (32 scores, 16%). It was also 

stated by some respondents that tribal clashes over ownership of water sources forced some, 

entities to construct their own furrows (n=15, 7.5%). Lastly, some respondents held that furrows 

were needed as a measure for controlling burrowing moles and rats which otherwise destroyed 

their crops by attacking the roots, so furrows were used in order flood their burrows (n=5, 2.5%). 

I came across a farmer (Mr. Minji) who told me that he still gets his water for farming from 

mfongo as shown below (Figure 12); Mr. Minji gave the information that:  

"Since I was born, my family has been using mfongo water for 

irrigating our gardens and also for hunting moles from soil beneath 

our gardens. The furrow you see brings water from about six 

kilometres away from the mountain.  Moles are really a threat to 

all farmers as they feed on roots of crops like bananas and 

potatoes13".  

 
Figure 12. Left: A traditional water furrow (mfongo) cutting across a steep sided hillside and 

Right: Water furrow leading to a Chagga home garden (Photos by author, 2015) 

Asked whether abandoning furrow irrigation created negative rather than positive effects for 

Chagga agriculture, on a Likert scale responses 109 (54.5%) respondents considered that the 

effects had been negative, while 25 (12.5%) felt very strongly that this had been the case. 

Questions were also posed on whether it was necessary to rehabilitate and maintain the furrow 

irrigation system, 106 (53%) agreed and 67 (33.5%) strongly agreed. Follow-up questions 

concerning the importance of mfongo for social and political organization and unity were divided 

into two questions. I first enquired whether the system increased agricultural production and 

provision of domestic water supply. Half of the 200 respondents strongly agreed this was the 

case, and a further 36% (n=72) agreed, albeit more weakly. Then on the question of political 

organization and unity, responses were 50% (n=100) which suggests the organisational 

significance and social cohesion that was historically characteristic of mfongo management.  

 

                                                 
13 Tangu nimezaliwa, familia yangu tulikuwa tumetumia maji ya mfongo katika bustani za mboga na kufukuza fuko. Maji ya huu 
mfongo anatoka karibu kilometa sita mlimani kule juu. Fuko ni mnyama hatari kwa vilimo vina mzizi kama migomba na viazi 
vitamu. 
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Figure 13: Left: A dried up furrow; Right: A piped water supply point in a Chagga home garden. 

(Photo by the author, 2015). 

 

5.6 Transmission of traditional knowledge from elders, parents and  

      peers to young people 

Over half the respondents (n=119, 59.5%) confirmed that knowledge of key concepts and 

practices about land, water (mfongo), biological resources and cosmology is transmitted between 

different age groups. They agreed that key concepts and practices related to water furrowing are 

known to all community members including the youth. There were some (n=25,12.5%) who 

partially agreed to the above but did not consider that it concerned the youth, while 56, (28%) 

said that key concepts and practices practice are only known by adults and elders but importantly 

no respondents felt that key concepts and practices were limited only to elders or that traditional 

knowledge has been completely lost.  

 

 
Figure 14: Left and Right: The author recording historical narratives from the elderly. Photos by 

the author (2015). 

While interviewing the elderly, I was interested in collecting information related to their 

experience of the traditional furrow system, the traditional knowledge they inherited from their 

ancestors and how far they have passed it over to subsequent generations. Informants claimed 

that while the middle aged generation may have acquired much of the Chagga tradition when it 

comes to water furrowing, they expressed their worries that today’s youngest generation are 

scattered everywhere and others are in the diaspora, which will not enable them to concentrate 

on learning or practicing Chagga culture and rituals.  The elderly woman, Zeera (Not her real 

name) said:  
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"Times have changed very fast! Our children who go to school, 

when they live in cities for long and God blesses them with 

children: those children will not produce a generation that will 

revive culture practices of mfongo and rituals" 14 

Informants also expressed their fear that the climate has been changing a lot and that is why 

some mfongo have dried up and been abandoned. Also, they added that with the introduction of 

piped water by the government, some people were discouraged from using and maintaining 

irrigation furrows, which require much labour and commitment. An elderly man, Yofesi (Not his 

real name) insisted that:  

“People have abandoned their traditional rituals for the sake of 

Christianity and that’s why the rain has diminished"15. 

However, these elders agreed that some members of younger generations do still perform 

traditional religious ceremonies but do so only in hiding because most people have converted to 

Christianity.  

It was important for me to gather information whether the Chagga society has potential in terms 

of linking across generations for the sake of handing down knowledge and customary practices 

to upcoming generations.  Different respondents reacted to the question of how many 

generations interact with the landscape for subsistence and income. Those who said two or three 

generations interact with the landscape amounted to 34% (n=68) of the sample; those who said 

three or more generations came to 30.5% (n=61),  17.5%  (n=35) said two generations, 17.5% 

said one or two generations, and 6.5% (n-13) said only one generation interacts with the 

landscape.   

Cultural traditions may be important in transferring knowledge and to build transformative 

capacities. I therefore posed questions on cultural traditions in the questionnaire.  On the 

question of whether customary traditions are related to biodiversity maintenance and use are 

adopted and  carried on  by young people through such practices as festivals, rituals, use of local 

dialect, and in songs and dances, 60.5% (n=121) stated that cultural traditions are practiced by all 

community members irrespective of age. Some respondents (n=26, 13%) stated that the youth do 

not engage in these activities, but other age cohorts do, while 26.5% (n=52) said that cultural 

traditions are practiced by everybody but the youths who may be going to school or just migrated 

to urban areas for employment.  

 

5.7 Summary: Land ownership, Heritage, Vulnerabilities and Resilience 

According to Magis (2010) social ecological systems resilience do not only depend on 
sustenance and renewals but also ocassional transformation. According to the findings above, 
vulnerabilities like land shortage, climate variation and environmental stress, created 
opportunities for combined structures and processes for flexibility and change. The driving factor 
here is the capacity of the Chagga society to be able to transmit traditional knowlegde from 
parents, elders, and peer groups to the young generation. The heritage of the furrow irrigation 
(mfongo) practice and knowlegde contributed to the potential for thier long history of coping 
with and adapting to changing conditions. Irrigation of kihamba and other crop gardens using 
mfongo water was an important benefit from the practice. Owing to the shortage of land, the 
mfongo practice initiated agriculture intensification resulting into a heterogeneous landscape 
characterised by a diversity of ecological components for every household.  In addition, the 
planting of trees is not a practice of recent times as indicated by the respondents, but an old 

                                                 
14 In Kiswahili: Muda unakwisha haraka! Watoto wetu wakienda shuleni, kutoka huko wakaishi mjini kwa muda mlefu; badae 
mungu akawabahatisha na watoto, hao watoto hawawezi kuzaa kizazi kinaeshimu mambo ya mfongo,  kitamaduni, mira na 
mitambiko. 
15  In Kiswahili: “watu wameacha mira na dasturi zao kwa ajili ya Ukristo, ndio mana hawajui kwa nini nvua imepungua. 
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practice of adapting their own environment into agro-forestry for multipurpose utilisation as 
previously discussed in chapter 3.  
 

However, with the increasing prevalence of vulnerabilities like land shortage, climate variation 
environmental stress and population growth, the Chagga communities have endeavoured to their 
flexibility and adaptive capacities towards transformative responses. The main shift according to 
research findings is not only agriculture related but also premised on their spiritual/social capital 
that helps them to be better organised into community development groups, whose objectives are 
to gain from environmental conservation education for the young and the old, usage 
intensification of limited land for better quality  crop production, introduction of highly 
productive livestock, starting small enterprenuerships, looking for markets for their produce and 
benefiting from village savings and credit coperatives societies. In conclusion, resilience 
transformation is being motivated by government's improvement of infrastructure, cooperation 
and guidance from local leadership, and the develpopment of tourism around Mount Kilimajaro 
Mountain which provides market for local products and employment.     
     
 

6. DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS  

 

This chapter discusses research findings relating to understanding the drivers of socio-ecological 

resilience capacities from the perspective of historical ecology as reflected in the literature, 

theory, and field study. It is specifically arranged to show the long term processes and interplay 

of Chagga social ecological resilience capacities displayed in coping with vulnerabilities, 

incremental adjustment and transformative responses. The research was approached through a 

review of documentary sources, archives and available archaeological studies, combined with the 

results of a field study that was conducted in Moshi Rural district, located on the southern slopes 

of Mount Kilimanjaro, Tanzania.  

An important conclusion of this study is that the components of resilience i.e. absorptive, 

adaptive and transformative capacities are not experienced in a linear form per se but are 

interconnected and mutually reinforcing while they exist at multiple levels i.e. individual and 

household or community at large, depending on levels and intensity of vulnerabilities. Thus there 

is no resilience capacity that works in isolation of the other. However, although individual 

households may achieve resilience at household level, it will be limited and cannot benefit the 

community or a larger locality if it is not supported and enhanced by policy makers (Magis 2010; 

Béné et al.  2012; Frankenberger et al. 2013). To make this point, I will present my discussion in 

relation to the more definitive terms as shown in my theoretical framework (chapter 2), namely 

stability and persistence for absortive capacity, flexilibility and incremental adjustment for 

adaptive and transformative capacity.  

6.1. Stability and Persistence 

Having been sustained for many centuries, the Chagga social ecological system owes its 

resilience to its ability to minimise exposure and shock due to availability of both human and 

physical resources that minimise permanent and negative impacts. The most underlying factor of 

Chagga social ecological resilience was the long time complexity of the relationship between 

society and ecology. According to Mosha (1999) the culture, society and the enabling 

environment coupled with the practice of morality and ethics enabled the Chagga to devise 

knowledge which empowered stability and persistence. The apparent identity and unity of 

Chagga communities, who can be traced from diverse origins but can communicate in same 

Kichagga language, have similar religious perceptions and have found pride in their bananas and 

mbege as their long time traditional food binds them to form a social capital that is beneficial in 
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case of vulnerabilities. In support of this, Chaskin (2008) describes social capital as the ‘glue’ 

that keeps society together based on good manners, trust and willingness to show care between 

individuals and groups.  This, cooperation is exhibited in many ways, like the construction and 

management of furrow irrigation, and the more recent practice of contributing money for 

arranging friends’ weddings and burial ceremonies.  Moreover, Chagga family cohesion and 

inheritance of property from their ancestors, e.g. kihamba, are additional binding factors that 

enabled the Chagga to persist and cope as a society in the event of shocks and vulnerabilities.  

The existence of fertile volcanic soils and fairly cool climate, numerous streams and rivers that 

enable them to practice furrow irrigation and their ingenuity, also contributed to their potential 

for building resilience through coping and persistence by being able to quickly absorb negative 

consequences. As Fernandes et al. (1984) argue; the ability of a community to access and utilise 

available resources in order for them to neutralise unforeseen and changing circumstances, 

enables them to reach higher levels of absorptive and adaptive capacities. Furthermore, the 

expression that; “once you've seen one, you've seen them all.” applies well to the identity of the 

Chagga, especially at home garden level. This is the most ubiquitous spectacle when one visits 

Chaggaland. The composition of the kihamba is the same although some are tending to be more 

transformed to modern levels owing to social economic differences and the variable resources 

availabile to individaul households and communities. Households are built in clusters of very 

close relatives of an extended family and even if some members are deceased, their homes 

continue to accommodate their descendants. 

The success of mfongo water management which was essential for domestic and agriculture 

irrigation was due to the strong social and political capital I have mentioned above. This in turn 

ensured stability and persistence for coping with undesirable changes. Women and children were 

saved from the time wasting and risk of drawing water from long distances in the deep river 

valleys while they redirected their time to labouring on kihamba, feeding livestock in barns and 

domestic chores. Meanwhile, furrow water irrigation to kihamba and other food gardens ensured 

round the year harvests and increased quality production especially bananas, Eleusine and coffee 

which was introduced later by colonial settlers. 

6.2. Flexilibility and Incremental Adjustment 

Adaptive capacity was another ability of Chagga society to deal with unfavourable conditions 

when coping capacity was exceeded and there were no means other than to take advantage of 

opportunities by adjusting to changes (Béné et al. 2012). Owing to increasing population, land 

shortage, soil degradation, environmental stress and drought due to climate change, the Chagga 

introduced methods of incremental adjustment like improving their farming methods e.g. mixed 

farming, adding organic manure to their gardens, introducing new crops for diversified 

production to feed their people and sell some the surplus.  Despite adaptation being relative and a 

feature of Chagga practice for centuries, it is evident in the findings presented here that the small 

plots of land owned have have always been used intensively. This intensive land usage is 

reflected in the high percentage of respondents (Table 10) whose land management strategies are 

characterised by a high diversity of locally produced food crops from a hetrogenous landscape 

with many ecological components. This adaptive strategy maintains an agricultural biodiversity 

which includes utilisation of a variety of species for food, fodder, fibre and fuel. Agricultural 

biodiversity has also been an advantage through direct use of the large number of non-harvested 

species in the wider landscape, or indirectly through natural services as, pollinators, nitrogen 

fixers, and as constituents in ritual ceremonies and for curing diseases. Furthermore, agricultural 

biodiversity also among other things, helps to provide livelihoods, maintain soil moisture, 

regulate hydrology and microclimate, and also provides a buffer against extreme weather events, 

flash flooding and droughts. However, here I am more interested in the significance of landscape 

heterogeneity and agricultural biodiversity from the perspectives of local households. Potential 
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biodiversity also forms the physical, cultural, and often, spiritual bases of a community’s well-

being and ability to cope with vulnerabilities something which I have explored through my 

interviews (see similar discussion in Bergamini and Eyzaguirre 2013). However, more efforts are 

being made to mitigate climate change and environmental stress. More trees are being planted, 

and new methods of agriculture are applied to provide more food for the people and also to 

produce more for income. The creation of local NGOs is itself highly dependant on absorptive 

capacity that helps communty members to unite and acquire adaptive methods of sustainable 

livelihoods through education and environmental awareness aiming at high quality crop 

production that goes with environmental conservation.   

6.3. Change and Transformational Response 

 

To some extent the Chagga transformative responses to build resilience is not a recent 

experience. Tracing from precolonial times to the present, the Chagga social ecological system 

has been undergoing change and transformation especially where adaptive strategies became 

untenable requiring fundamental alterations to individual life or the organisation of the 

community through, for instance, the means of earning livelihoods, landscape modifications or 

adjusting to a new social cohesion and identity. While I am focussing this disscussion on earning 

livelihood through agriculture, it is important to keep social cohesion and identity consciousness 

in mind. It was because of this human resource potential that the Chagga were able to undergo 

socio-political transformation from disjoined and warring ethnic polities that merged into one 

powerful Chagga society that not only identifies itself with one common language and culture 

but also social, political and economic perspectives which strenghten their stability and 

resilience. However, the advent of colonial rule, the arrival of Christian missionaries and post 

colonial administration, initiated new waves of transformation. New, external, authority systems 

required serious changes in agriculture practices like limiting mfongo use claiming that it was 

wasteful in terms of water loss due to primitive technology and that it encouraged soil erosion 

when they burst their banks during heavy rain. The nationalisation of water as a government 

policy appeared to snatch away the Chagga’s God-given heritage, creating conflict and tension 

between two parties. This drastic change definetely was going to affect their socio-political 

organisation and unity that had grown over time around water management and agricuture. The 

serious drought of the 1960s opened up a window of opportunity to implement tranfrormation by 

introduction of clean piped water and reallocation of land in the southern plains for growing 

cotton and maize using mordern irrigtion system mnged by government. However, very few 

people moved and the rest remained in their vihamba on the mountain for social cultural reasons. 

Also the introduction of coffee and the discouragement of planting Eleusine (finger millet) as a 

crop was a move to agriculture tranformation. During that time, coffee was a leading world 

economic crop which was in high demand in Europe and America. Although they did not have 

enough land, the Chagga easily intergrated coffee with other crops on kihamba which was 

already a cultural farming practice. Earning from coffee at its peak of demand enabled the 

Chagga society to bypass other regions of Tanganyika in social development, education and 

political consciousnes (see Bender 2008; Bender 2011). 

Further findings confirm that due to drought caused by climate change, people around 

Kilimanjaro are currently getting water from the modern pipe network system. A big percentage 

of respondents and my own observation indicated that a number of furrows that were once used 

to supply water have dried up and only a few are still in use (see Figure 12). Results show that 

some were voluntarily abandoned while also it is reported that prolonged drought due climate 

change was the cause of drying up. Nonetheless, the intervention of government through new 

governance mechanisms, policies and regulations may constitute an enabling environment for 

systematic change (Béné et al. 2012). Most recently various innovations have been introduced 
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locally in water resource management; including water storage reservoirs, terraces, ridges, 

diversion canals, borders or basins, deep tillage, mulching and ridges. Important also are the two 

types of water storage reservoirs; the dugout pond and the small earth dams known locally as 

ndiva. These are used to store water from rain water runoff and directed water from furrows 

(Mbilinyi et al., 2005; Tumbo et al. 2010). This shift to new standards of agriculture as 

mentioned in the literature is evident in the field findings. This is reflected in the farming 

innovations that are incorporated with bio-cultural and traditional ecological knowledge. The 

proliferation of tourism and improvement of infrastructure has contributed further to 

transformation of agricultural practices and production and attracted markets. These 

developments have motivated farmers to start growing various kinds of vegetables which are not 

necessarily for their own consumpion but for sale to the nearby urban centres especially to meet 

the demands of Indian and European cuisines. This enables them to produce more and earn 

highly from the same plot than before.  

 

6.4. Traditonal knowlegde, world view and heritage of water  

        management 

Traditional knowlegde accumulates incrementally and is transmitted to future generations orally 

and by shared practical experience (Berkes et al., 2000; Ohmagari and Berkes 1997). Having 

been practiced for many generations the Chagga heritage of water management is one of the 

outcomes of the complex social ecological system sustained by traditional knowledge. Coupled 

with a selection of other management services based on local ecological knowledge and social 

mechanisms the Chagga were able to manage disturbances and build resilience. Masao (1974) 

writes that the Chagga society was built around a customary system of specialized hereditary 

apprenticeship, in other words, a variety of professionals, ingenuity and shared responsibilities 

ensured a strong working system unlikely to succumb to sudden changes and disturbances. The 

condition of imbeddednes of local knowledge, rules/norms and practices created a multiplier 

effect to disseminate expertise and continuity in the society. This aspect is still reflected in the 

Chagga landscape adaptation both in the water management systems and socio-political 

organisation that ensured its success. The Chagga appreciated that the knowledge that they are 

endowed with to cope with their agro-ecological and social cultural environment is moulded by 

their spiritual and moral backbone. The entire traditional informal education and initiation of the 

Chagga youths was inspired by human cosmic harmony that was aimed at human formation, 

reformation and transformation.  Furthermore, Chagga parents taught their children how to apply 

methods to conserve soil and get a good crop of bananas, and also emphasised that hard working 

was a blessing and a fundamental human value (Mosha 1999). They celebrated a good harvest 

and that good crops will feed the family and those in need. The children were also taught that a 

homegardern (kihamba) belonged to family ancestors who should be remembered, respected and 

appreciated (see Marealle 1963). Traditional knowkledge is thus a library that provides 

information on how to prepare society against undesirable dynamic change and cope within a 

complex system of interconnected resilience capacities that borrow from the past to continue 

building for a sustainable future. 

Furthermore, the findings from the field indicate that more than half the respondents (n=119, 

59.5%) confirmed that knowledge of key concepts and practices about land, water (mfongo), 

biological resources and cosmology was transmitted between different age groups. Informants 

also agreed that key concepts and practices related to water furrowing are known to all 

community members including the youth. However, when I interviewed the Chagga elders, they 

expressed concern that while the middle aged generation may be conversant with traditional 

water furrowing and other practices, the current generation have scattered to urban areas and 

beyond, which will continuosly affect the practice of Chagga traditional farming and water 



 

 
53 

management, culture and rituals. More so, due to population increase, climate change that has 

caused the drying up of steams and consequently the mfongo, and droughts there is now a 

general lack of land suitable for agriculture. Social-economic transformational responses for 

improved livelihoods are being directed to the growing tourist related with activities like 

marketsales of local food and crafts, hospitality management, tour guiding and porterage, small 

enterprenurship, transport and communication. Thus, the existence of Mount Kilimanjaro as a 

God given/natural heritage, a source of identity and of recent, a massive tourist attraction, 

continues to contribute significantly to sustainable livelihoods and building resilience of the 

Chagga social ecological system.   

6.2. Conclusions 

 

In conclusion, I argue that it was the socio-cultural practices, knowledge and innovations 

specifically in agriculture that enabled the Chagga to adapt the environment (landscape 

modification) to their livelihood demands. I focussed my attention on these, investigating and 

trying to understand resilience capacities from a theoretical framework that included the 

concepts of coping, adaptation and transformative responses. I have argued that all these facets 

are supported by the intensive agricultural practices of the Chagga, across time until the present. 

However, I maintain that it was also due to a combination of Chagga worldview, regional 

political economy, in combination with localized social ecological dynamics and values 

embedded within their indigenous knowledge and practices, that the Chagga people were able to 

initiate resilience which enabled them to build a unique and dynamic social-ecological system. 

The sustainability of resilience of the Chagga social–ecological system created over time and 

space is further manifested by other drivers which I have not exhausted in my study but may 

need broader research. These are the collective actions, social dimensions, and community assets 

which provide the ability of a social ecological system to react to disturbances in order to 

survive, cope, recover, learn and transform. In pre-colonial times, the Chagga were more 

comfortable with their own social organisation structures than being subjected to the so called 

modern ‘democratic leadership’ which the colonial and post-independence governments imposed 

on them. Their age set system and lineage responsibilities always ensured self-organisation and 

continuity. Their social capital and ability to maintain the social ecological resilence they had 

built over time through their intregrated socio-political, economic and ecological set up was not 

taken seriuosly at the beginning of colonial times or by the post-colonial governments. It is 

therefore important to appreciate the importance of local leadership, traditional ecological 

knowledge and their contributions to local decision making when responding to vulnerabilities 

and disturbances and running of their own affairs to ensure sustainability. It is not proper 

therefore to claim that local or traditional knowledge is unsustainable or destructive to the 

environment just because there is no formal record of the history of resource management and 

changes in environment. It is therefore hoped that research will assist in the contribution of 

preservation and encouragment of the living cultural heritage of ecosystem and landscape 

management, by making clear the historical trajectories of pattern and processes in ecosystems 

and landscapes. It is also my wish to thereby help inform and influence policy makers when it 

comes to ecosystem and landscape management and rural development in the Kilimanjaro region 

today. Finally, further investigations are required to bridge  the gap between the theoretical 

disscussions of resilience to translating resilience into practically measurable and proactive 

concepts to help in sustainable development. This is in support of the argument made by Smith et 

al. (2012, p. 341) that "resilience is a dynamic social process determined, in part, by the ability 

of communities or societies to act collectively and solve common problems". I recommend a 

broader investigation to be made in the same study area to establish how community structure, 

negotiation and heritage and identity values can be better incorporated in the process of building 

a social ecological resilience system.  
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APENDIXES 

 

Appendix I: Questionnaire for Household Survey in Selected Villages of Moshi 

Rural District 

 

You have been selected as one of the participants to take part in this study of the HISTORICAL 

ECOLOGY OF THE CHAGGA TRADITIONAL IRRIGATION AGRICULTURE SYSTEM. 

The information you are giving is strictly confidential and will only be used for academic 

purposes. Thank you for cooperation. 

Date of interview ………………………......  Questionnaire ID No……………………….................................. 

                                 

Parish…………………………………................    Village cell…………………………………………................ 

 

A. GENERAL INFORMATION 

 

A1. How long have you lived in this community?........................................................... 

Less than 5 

years 

10 - 20 years 21- 40 years 41 - 60 years 61 - 80 years More than 81 

years 

|__| |__| |__| |__| |__| |__| 

 

A2. What is your 

sex? 

 Male  |__|           Female   |__| 

 

A3. What is your current marital status?   

Married Separated Divorced Widowed Never Married Others 

(Please 

specify) 

|__| |__| |__| |__| |__| |__| |__| 

   

A4. How old are you? 

18-24       25-30       31-40 41-50        51-60 60+ 

|__| |__| |__| |__| |__| |__| 

   

A5. Education attained.          

Never Primary Secondary 

school    

High 

school     

Certificate Diploma Degree/Higher 

|__| |__| |__| |__| |__| |__| |__| 

                                                                                                                                     

A6. What is your clan's origin? 

Kamba Taita Masai Pare Shamba Kahe/Arusha Kuafi Dorobbo 

|__| |__| |__| |__| |__| |__| |__| |__| 

 

A7. What is your religion? 

Catholic Muslim Lutheran Anglican TAG Seventh 

Day 

Others/Specify 

|__| |__| |__| |__| |__| |__| |__| 
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A8. Dou you still recognise traditional religion, beliefs and rituals 

alongside western religion? 

Yes  |__| No  |__| 

 

A9. How many adults currently live in your home? |____| 

A10. How many children currently live in your home and what are their ages?   |____| 

A11. How many of the adults living in your home are 65 years old or more?    |____| 

A12. Do you have a members of the family 

who live and work outside? 

   Yes   

|__|   

                No |__| 

 

A13. Does he/she remit some money for 

family expenditures? 

Yes 

|__|   

No |__| 

 

A14. Are you currently employed? Which of the following describes you? 

I am  working 

on my farm 

I am working 

full time 

I am working 

part time 

I am not currently 

employed but I am 

looking for a job 

I am currently 

employed and I am 

not looking for a job 

|__| |__| |__| |__| |__| 

 

A15. Respondent's position in the household. 

Household head Spouse of household 

head 

Son/Daughter Other relative 

|__| |__| |__| |__| 

 

 

B. LAND OWNERSHIP AND USAGE 

B1. Do you own land or is it rented?  

 

      

Owned  

|__| Rented    |__| 

 

B2. Which type of 

land rights do you 

hold? 

Title deed  

|__| 

Squatter  

|__| 

 Customary rights    

|__| 

Other     |__| 

 

B3. What is the total land size of your own 

land in acres? 

|__________________| 

 

B4. Do you have separate 

parcels of land, if yes how 

many? 

No         

|__| 

One        |__| Two      |__| Three or more       

|__| 

 

B5. When you started 

farming, how did you 

acquire your land? 

Inherited    

|__| 

Bought   

|__| 

Rented      

|__| 

Government 

allocation    |__| 

   Other      

|__| 

 

B6. Since you started your farm, how 

has the size of the farm changed? 

Increased      |__| Decreased       

|__| 

Stayed 

constant   |__| 

 

B7. How have 

the above   

      changes 

occurred? 

Sold 

out 

land 

|__|  

Bought 

land  

|__| 

Rented 

land  

|__| 

Divided 

land  

 

Inherited 

land   

|__| 

Loss of 

land due 

to erosion  

|__| 

 Other 

(Specify) 

  |__| 
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B8. Do you 

have any piece 

of  land that is 

under fallow?  

 

Yes   

|__| 

If Yes, What is the 

size of the plot in 

acres? 

                 

|______________| 

B9. When was the plot under fallow? 

 

 

 

 

 

. 

  More than 

10 years 

                         

|__| 

5 - 10 

years ago 

                    

|__| 

Less 

than 10 

years         

|__| 

I do not 

remember                             

                         

|__| 

No   

|__| 

B10. If No, give a 

reasons. 

 

All land is under crop 

due to big size of the 

family       |__| 

 

 

 

 

Some land is 

not arable |__| 

 

 

 

Some land 

was sold off 

|__| 

 

 

 

On rented 

land |__| 

 

 

C. KNOWLEDGE OF HISTORY OF FURROW IRRIGATION SYSTEM (MFONGO)  

  Yes No  

C1. Does any member of the household 

ever heard about ancient furrow 

irrigation (mfongo)? 

  

|__| |__|  

    

C2. If Yes, do you think that mfongo were 

important for social and political 

organisation and unity much as they 

were aimed at increasing agricultural 

production and domestic water 

supply? 

1. Strongly Disagree 

2. Disagree |__| 

3. Neither Disagree nor Agree |__| 

 4. Agree |__| 

5. Strongly Agree |__| 

 |__| 

C3. Does the household still practice/do 

an activity that is known to be a 

directly related to ancient mfongo 

water management? 

Yes |__| 

No |__| 

 

C4. 

 

Can you rank the following ancient 

water uses in order of preference 

starting with number 1? 

 

C4a. Water for domestic use 

|__| 

C4b. Water for livestock |__| 

C4c. Water for irrigating home gardens |__| 

C4d. Water for irrigating large gardens 

for increased production 

|__| 

C4e. Water for religious purposes |__| 

C4f. Other (Specify) |__| 

 

C5.  

 

Why do you think it was very 

necessary for the ancient Chagga  

people to construct water furrows 

(mfongo)? Rank them according to 

order of preference starting with 

 

C5a. For security of water drawers 

(women and children)  

 

|__| 

C5b. As measure to mitigate climate 

change stress 

|__| 

C5c. For round the year planting and |__| 
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number 1. high volume crop production  

C5d. Tribal clashes over ownership of 

water sources  

|__| 

C5e. As a cultural/religious obligation |__| 

C5f. As a measure against burrowing 

small animals (pests) 

 

|__| 

7. Other (Specify) |__| 

C6.  Does the household still utilise 

mfongo water management practices? 

Yes |__| 

No 

 

|__| 

C7.  If Yes, how important it is for you to 

maintain the system? Rank the in 

order of preference from number 1. 

C7a. For irrigation Kihamba (home 

garden) 

|__| 

C7b. For irrigation of shamba crop 

gardens 

|__| 

C7c. Water for livestock |__| 

C7d. Water for domestic use |__| 

C7e. For religious purpose |__| 

C7f. Other (Specify) 

 

|__| 

C8.  If No, Why was the system 

abandoned? Rank the in order of 

preference from number 1. 

C8a. Furows (mfongo) and streams 

dried up because of climate  

        change 

|__| 

C8b. Conflict over control and 

ownership 

|__| 

C8c. Restricted by government policies 

on land and water  

        management  

|__| 

C8d. Voluntarily abandoned for piped 

water alternative by   

         government 

|__| 

C8e. Lack of man power for 

maintenance 

|__| 

C8f. Others (Specify) e.g vandalism? 

 

|__| 

C9.  Abandoning furrow (mfongo) 

irrigation created negative rather than 

positive effects to the Chagga 

traditional agriculture system. 

1. Strongly Disagree |__| 

2. Disagree |__| 

3. Neither Disagree Nor Agree |__| 

4. Agree |__| 

5. Strongly Agree 

 

|__| 

C10.  Do you feel that it is very necessary to 

maintain an improved furrow 

(mfongo) irrigation system for future 

generations? E.g. Replace mfongo 

with modern piped water for both 

home use and irrigation of gardens?  

1. Strongly Disagree |__| 

2. Disagree |__| 

3. Neither Disagree Nor Agree |__| 

4. Agree |__| 

5. Strongly Agree |__| 

  

 

D. COMMUNITY VULNERABILTY 

(A) Shocks 
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DA1. Has the household 

been negatively affected by 

the following events/shocks 

within the last (5) five years? 

 

 

 

 

 

Yes 

 

 

 

 

No 

DA12. Rank 

only  3 most 

important 

shocks 

1. Most 

severe 

2. Second 

most severe 

3. Third most 

severe 

DA13. What did the household do 

to cope with only (the past weather 

related) shocks?  

1. Reduce consumption 

expenditure 

2. Assisted by relatives and friends 

3. Borrowed from 

contracts/institutions 

4. Sold some assets 

a. Drought related crop 

failure 
|__| |__| |__|  |__| 

b. Weather related loss of 

livestock 
|__| |__| |__|  |__| 

c. Wind/hailstone destruction |__| |__| |__|  |__| 

 |__| |__| |__|  |__| 

d. Epidemic/diseases related 

to weather/climate  

    change 

|__| |__| |__|  |__| 

e. Epidemic/diseases related 

to weather/climate  

    change 

|__| |__| |__|  |__| 

f.  Livestock died or stolen |__| |__| |__|  |__| 

g. Business failure or loss of 

job 
|__| |__| |__|  |__| 

h. End of regular assistance 

(aid, remittances)   

    from outside the household 

 

|__| 

 

|__| 

 

|__| 

 

 

 

|__| 

i.  Large fall of prices for 

crops 
|__| |__| |__|  |__| 

j.  Large rise in food prices |__| |__| |__|  |__| 

k. Large rise in agricultural 

input prices e.g seeds,   

    fertilisers, tools etc. 

|__| |__| |__|  |__| 

l. Chronic or severe illness of 

working household  

   member 

|__| |__| |__|  |__| 

m. Chronic illness of 

household member (who    

     does not work, too old or 

too young 

|__| |__| |__|  |__| 

n.  Death of working 

household member 
|__| |__| |__|  |__| 

o.  Household member being 

victim of robbery,   

     thuggery/assault and 

kidnap 

 

|__| 

 

|__| 

 

|__| 

 

 

 

|__| 

p.  Clan clashes |__| |__| |__|  |__| 

r.   Restricted access to forest 

resources 
|__| |__| |__|  |__| 

s.   Heightened difficulty in      
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finding: firewood,    

     herbs, animal fodder, 

herbs and round timber      

     for construction 

 

|__| 

 

|__| 

 

|__| 

 

 

 

|__| 

 

(B) Environmental stress and climate change 

DB1. Has the household experienced any signs of 

environmental stress based on the experience of 

the past 5 years? 

 

Yes 

 

|__| 

No 

 

|__| 

DB1a. Rank 3 most 

visible/important signs 

1. Most severe 

2. Second most severe 

3. Third most severe 

a. Prolonged dry season |__| |__| 1                                                            

|__| 

b. Soil erosion |__| |__| 2                                                           

|__| 

c. Soil degeneration/erosion/leaching |__| |__| 3                                                           

|__| 

d. Sudden rain storm/runoff |__| |__| 4                                                           

|__| 

e. Deforestation (ease of finding   

    wood/timber 

 

|__| 

 

|__| 

5 

                                                             

|__| 

Db2a. Does anyone in the household  

remember the worst period of  

       droughts/famines ever happened? 

Yes No  

Db2b. When did this happen? 

 
|__| |__| 

 1. Less than 5 years ago |__| 

2. Between 5 - 10 years |__| 

3. 10 - 25 years |__| 

4.  More than 25 years ago |__| 

Db3. How did this 

affect  

the landscape? 

 

1.  Crop 

failure 

             

|__| 

2. Death of 

livestock 

                |__| 

3. Large rise 

of food  

     prices 

        |__| 

4. 

Drying 

up of 

streams 

               

|__| 

5. Poverty/Human 

diseases/deaths 

                           |__| 

Db4. Can you estimate how long it took 

before conditions   

       became better again. 

 

Six 

months 

|__| 

 

One 

year 

|__| 

 

Two 

years 

|__| 

 

Five 

years 

|__| 

 

Other 

    |__| 

 

Db5. How do you compare the past 

(before drought) and the present. Do 

you think   conditions have improved? 

  

1. Strongly Disagree 

 

|__| 

2. Disagree |__| 

3. Neither Disagree Nor Agree |__| 

4. Agree |__| 

  5. Strongly Agree |__| 

 

E. ADAPTATION TO CLIMATE CHANGE AND ENVIRONMENTAL STRESS 

E1.  How has the household prepared for 

the threats posed by environmental 

changes? Chose maximum of three in 

order of reducing significance ie.  

E1a Establishing ridges, furrows, rock 

gabions, live fences and other soil erosion 

control features. 

E1b Using compost farm/yard manure 
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1.2.3. E1c Using artificial fertilisers and other land 

management methods 

E1d Planting trees 

E1e Crop irrigation 

E1f Acquiring adaptation information 

E1g Joining forces with others to counteract 

E1h Zero grazing and other better livestock 

husbandry methods 

E1i Others (Specify) 

 

E2.  Other than firewood, what other 

sources of cooking energy does the 

household use frequently? 

E2a Charcoal 

E2b Kerosene (in stoves) 

E2c Gas 

E2d Electricity 

E2e Others (Specify) 

 

E3.  

 

If the household has responded by 

planting trees(related to the above), 

How many of the on-farm trees have 

you planted? 

 

1 

 

None 

2 Less than 5 

3 5 - 10 

4 More than 10 

 

E4.  What are the conditions that 

encouraged or hindered your taking 

action against environmental/climate 

stress? 

E4a Availability of household land 

E4b Ease of finding seedlings 

E4c Access to information 

E4d Presence of active organisations (local 

and international) 

E4e Interaction with other residents 

E4f Other (Specify) 

 

E5.  Are there neighbours or relatives who 

have taken some action(s) to mitigate 

environmental and climate changes? 

1 Yes  

2 No 

 

E6. What factors motivated you and them 

to take mitigation actions. 

E6a Demonstration effect from 

neighbours/acquaintances 

E6b Availability of tree seedlings 

E6c Encouragement from government and 

NGOs 

E6d Own initiative as environmental changes 

occurred 

 

E7.   What other innovative practices have 

you used to adapt to  

          changing conditions like: climate 

change, population  

          pressure, resource degradation. Mark 

only what is    

         relevant to your household. 

  

              

E7a Diversification of farming systems i.e 

inter cropping (kihamba), livestock 

E7b Switch to drought- or tolerant crops/high 

production varieties 

E7c Practicing water irrigation to the farm 

E7d Seek paid employment 

E7e Start business 

E7f Family planning 

E7g Migrate to better places 

 

F. ECOSYSTEMS PROTECTION AND THE MAINTENANCE OF BIODIVERSITY  
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A. Heterogeneity and multi-functionality of the landscape. 

Fa1. Do land management practices maintain a heterogeneous landscape mosaic composed of 

different land-use types and ecosystem patches? 

           Please select only what your household owns 

 a. Home 

gardens 

b. Cultivated 

fields 

c. Livestock 

pastures 

d. Orchards e. Forest 

patches 

f. Other (Specify) 

|__| |__| |__| |__| |__| |__| 

 

Fa2. If you do not own some or all the above, please give reason(s) that 

hindered your household. 

 

 

a. No 

enough land  

b. Soil 

degradation 

c. Some land 

was sold off 

d. Lack of 

man-power 

e. All 

reasons 

f. Other(Specify) 

|__| |__| |__| |__|   

 

Fa3. Do you think it is important to have a land patch/ an area protected for their cultural 

importance? e.g formal or informal traditionally  

       protection areas such  as sacred groves and burial ground. 

 

Strongly 

Disagree 

Disagree Neither Disagree 

nor Agree 

Agree Strongly Agree 

|__| |__| |__| |__| |__| 

 

Fa4. Does your household have the following landscape ecological components for sustainable 

production?  

Fa4a. Banana grove with coffee mixed Yes |__| No |__| 

Fa4b. Vegetable gardens Yes |__| No |__| 

Fa4c. Livestock fodder / meadow Yes |__| No |__| 

Fa4d. Fruit trees, medicinal herbs, and wind break trees Yes |__| No |__| 

Fa4e. Land patch under fallow Yes |__| No |__| 

Fa4f. Livestock ie. Cows, goats, chicken and rabbits reared from the 

barn 

Yes |__| No |__| 

Fa4g. Bees keeping Yes |__| No |__| 

Fa4h. Family forest Yes |__| No |__| 

 

Fa5. How does home gardens (kihamba) and shamba represent an ecological link between 

different landscape components maintained and harnessed for sustainable  production? Do you 

agree and experience the following?  Please,  select only one preferred  choice from the options. 

 

Response options: 1. Strongly Disagree 2. Disagree 3. Neither Disagree or Agree 4. Agree 

Strongly Agree 

 

a. Livestock droppings/manure as natural fertiliser 1 2 3 4 5 

b. Bees for  pollination 1 2 3 4 5 

c. Livestock feed on  some plant leaves and fodder 1 2 3 4 5 

d. Trees in kihamba provide shade for lower tier crops 1 2 3 4 5 

e. Plant species in kihamba  provide herbal medicines 1 2 3 4 5 

f. Some tree species for nitrogen fixing and nutrient recycling 1 2 3 4 5 

g. Trees in garden work as wind breakers 1 2 3 4 5 

h. Check soil erosion 1 2 3 4 5 

i. Trees for soil erosion control 1 2 3 4 5 
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G. AGRICULTURAL BIODIVERSITY 

GA. Maintenance, documentation and conservation of agricultural biodiversity in a 

community 

Ga1. Local crops, varieties and breeds are widely used, documented and conserved. 

Strongly 

Disagree 

Disagree Neither Disagree 

nor Agree 

Agree Strongly Agree 

|__| |__| |__| |__| |__| 

 

Ga2. If not (see above, please, select some reasons below 

a.Local crops, 

varieties and breeds     

   are disease prone 

b. Local crops, 

varieties  

   and breeds have 

low yields 

c. Local crops, 

varieties and 

breeds are 

disappearing 

d. Local crops, 

varieties and   

     breeds are 

discouraged  

e. Other 

(Specify) 

|__| |__| |__| |__|  

 

Ga3. Household crops/livestock types 

grown/owned 

1. 2. Ga4. State the quality of 

the yields: 

  

 1. Bad  2. Good 3. Very 

Good 

Crops/livestock Traditional 

varieties 

Improved 

varieties 

a. Bananas (for cooking) |__| |__| 1 2 3 

b. Bananas (for ripe fruits) |__| |__| 1 2 3 

c. Coffee |__| |__| 1 2 3 

d. Yams |__| |__| 1 2 3 

e. Beans |__| |__| 1 2 3 

f. Millet |__| |__| 1 2 3 

g. Maize |__| |__| 1 2 3 

h. Cow Peas |__| |__| 1 2 3 

i. Cassava |__| |__| 1 2 3 

j. Sweet potatoes |__| |__| 1 2 3 

k. Irish potatoes |__| |__| 1 2 3 

l. Soy bean |__| |__| 1 2 3 

m. Cows |__| |__| 1 2 3 

n. Goats |__| |__| 1 2 3 

o. Sheep |__| |__| 1 2 3 

p. Chicken |__| |__| 1 2 3 

q. Bees keeping (apiary) |__| |__| 1 2 3 

r. Vegetable garden |__| |__| 1 2 3 

 

H. Diversity of local food system 

H1. Do communities use a 

diversity of traditional and  

       locally produced foods ? 

 

Locally 

obtained 

From 

the wild 

From 

outside the 

region 

H1B. State the amount 

consumed: 

1. Little amount 

2. Average amount 

3. Large amounts 

a. Cereal food flour |__| |__| |__| 1 2 3 

b. Bananas for cooking |__| |__| |__|    

c. Vegetables |__| |__| |__| 1 2 3 

d. Fruits |__| |__| |__| 1 2 3 

e. Nuts |__| |__| |__| 1 2 3 

f. Wild food/plants |__| |__| |__| 1 2 3 
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g. Mushrooms |__| |__| |__| 1 2 3 

h. Berries |__| |__| |__| 1 2 3 

i. Fish |__| |__| |__| 1 2 3 

j. Meat |__| |__| |__| 1 2 3 

k. Chicken |__| |__| |__| 1 2 3 

 

 

 

 

I. KNOWLEDGE, LEARNING AND INNOVATION 

A. Innovation in agricultural biodiversity management for improved resilience and 

sustainability   

Ia1. Do community members improve, develop and adopt new agricultural biodiversity 

management practices to adapt to changing conditions, e.g. climate change, population 

pressure, resource degradation?  Please,  select only one preferred  choice from the list. 

 

1. Community members are receptive to change and adjust their practices through local 

innovation. 

 |__| 

2. Community members are receptive to change; local innovation takes place but can be 

strengthened. 

 |__| 

3. Community members are receptive to change but the rate of innovation is low.  |__| 

4. Community members are moderately receptive to change, no innovation. |__| 

5. Community members are not receptive to change, no innovation. |__| 

 

B. Access and exchange of agricultural biodiversity  

Ib1.  Are individuals within and between communities connected through institutions and 

networks for the exchange of agricultural biodiversity, e.g. seed exchange networks, local 

markets and animal and seed fairs? Please,  select only one preferred  choice from the list. 

1. Multiple systems of exchange regularly operating within and between 

communities across different cultures and landscapes. 

 |__| 

2. Exchange within and across communities takes place but can be strengthened.  |__| 

3. Exchange takes place occasionally.  |__| 

4. Exchange takes place rarely.  |__| 

5. Systems of exchange do not exist.  |__| 

 

C. Transmission of traditional knowledge from elders, parents and peers to the young 

people in a community 

Ic1. Is the knowledge of key concepts and practices about land, water, biological resources and 

cosmology transmitted between different age groups? Please,  select only one preferred  choice 

from the list. 

1. Key concepts and practices known to all community members, including 

youth. 

 |__| 

2. Key concepts and practices known to community members, but not to those 

considered youth. 

|__| 

3. Key concepts and practices known only to adults and elders. |__| 

4. Key concepts and practices known only to elders. |__| 

5. Traditional knowledge lost. |__| 

 

 

 

D. Cultural traditions related to biodiversity  
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Id1.  Are cultural traditions related to biodiversity maintenance and use continued by young 

people, e.g. festivals, rituals, songs, etc.? Please,  select only one preferred  choice from the list. 

1. Cultural traditions practiced by all community members including youth. |__| 

2. Cultural traditions practiced by community members, but not by those 

considered youth. 

|__| 

3. Cultural traditions practiced only by adults and elders. |__| 

4. Cultural traditions practiced only by elders. |__| 

5. Not practiced. |__| 

 

J. Number of generations interacting with the landscape 

J1.  How many generations interact with the landscape for subsistence and income? Please,  

select only one preferred  choice from the list. 

1. Three or more generations interact with the landscape.  |__| 

2. Two or three generations interact with the landscape.  |__| 

3. Two generations interact with the landscape.  |__| 

4. One or two generations interact with the landscape.  |__| 

5. One generation interacts with the landscape.  |__| 

 

K. Practices of documentation and exchange of local knowledge  

K1.  Are community-based institutions and systems for documentation, exchange and acquisition 

of externally-sourced knowledge in place? E.g. existence of traditional knowledge registers, 

resource classification systems, and community biodiversity registers, farmer field schools. 

Please,  select only one preferred  choice from the list. 

1. Institutions and systems for knowledge documentation and exchange are 

present and well-functioning. 

 |__| 

2. Institutions and systems for knowledge documentation and exchange present 

but can be strengthened. 

 |__| 

3. Some knowledge documentations and exchange taking place but need to be 

strengthened. 

 |__| 

4. Only a small fraction of knowledge documented.  |__| 

5. Documentation of knowledge does not take place.  |__| 

 

L. Use of local terminology or indigenous languages 

L1. Do community members use local terminology related to land and (the use of) biodiversity, 

and, if applicable, do they speak the local dialect or language? Please,  select only one preferred  

choice from the list. 

1. Local terminology (and local dialect or language) widely used in the 

community. 

 |__| 

2. Local terminology used by the majority of community members.  |__| 

3. Local terminology used by a part of the community.  |__| 

4. Local terminology used by a small part of the community.  |__| 

5. Local terminology not used.  |__| 

 

M. Women’s knowledge about biodiversity and its use 

M1. Are women’s knowledge, experiences and skills recognized as central to practices that 

strengthen resilience? Please,  select only one preferred  choice from the list. 

1. Women’s knowledge, experiences and skills recognized, respected and used.  |__| 

2. Women’s knowledge, experiences and skills mostly recognized and respected 

and used. 

 |__| 

3. Women’s knowledge, experiences and skills partially recognized, respected 

and used. 

 |__| 
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4. Women’s knowledge, experiences and skills receive little recognition. |__| 

5. Women’s knowledge, experiences and skills not recognized. |__| 

 

N. SOCIAL EQUITY AND INFRASTRUCTURE   

A. Local resource governance  

Na1. Are land, water and other resources effectively managed by community-

based institutions? 

 

Na1B.Rank  

accordingly 

1. 

Completely 

Restricted 

2. Accessed 

without 

restriction  

3. Accessed 

with 

restrictions 

 Community-

based 

Customary 

laws 

Non- 

governmental 

Government 

a. Land |__| |__| |__| |__| 1 2 3 

b. Rivers and 

streams 

|__| |__| |__| |__| 1 2 3 

c. Water |__| |__| |__| |__| 1 2 3 

d. Forests |__| |__| |__| |__| 1 2 3 

e. Roads |__| |__| |__| |__| 1 2 3 

f. Electricity |__| |__| |__| |__| 1 2 3 

g. Schools |__| |__| |__| |__| 1 2 3 

h. Health centres |__| |__| |__| |__| 1 2 3 

i. 

Telecommunications 

|__| |__| |__| |__| 1 2 3 

 

Na2.  Institutions in place and resources are effectively managing resources and 

infrastructure? 

 

 

Strongly Disagree Disagree Neither Agree nor 

Disagree 

Agree Strongly 

Agree 

|__| |__| |__| |__| |__| 

 

Na3. Whom do you think can provide emergency services during disaster/time of urgent need? 

Please order them according to importance ie. 1. 2 .3 

Community-based organisation Non- governmental 

organisation 

Government Other 

(Specify) 

|__| |__| |__| |__| 

 

B. Autonomy in relation to land and resource management 

Nb1. Does the community have autonomous access to indigenous lands, territories, natural 

resources, and sacred and ceremonial sites, e.g. clarity of tenure rights?  Is that autonomy 

recognized by outside groups and institutions, e.g. governments and development agencies? 

Please,  select only one preferred  choice from the list. 

1. Community has access to its traditional lands and resources and autonomy in 

their management. 

 |__| 

2. Community has access to its traditional lands and resources and partial 

autonomy in their management, but its    

    autonomy  needs to be strengthened and recognized by outside groups. 

 |__| 
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3. Community has limited access to its traditional lands and resources and 

limited decision power over their  

     management. 

 |__| 

4. Community has limited access to its traditional lands and resources and no 

decision power over their  

    management. 

 |__| 

5. Community has neither access to nor decision power over traditional lands and 

resources. 

|__| 

 

C. Gender 

Nc1. Are women involved in decision -making and communication with outsiders? Do women 

have access to resources, education, information and opportunities for innovation? Please,  

select only one preferred  choice from the list. 

1. Women are involved in decision-making and communication with outsiders, 

and have the same access to  

     resources and opportunities as men. 

 |__| 

2. Women are involved in decision-making and communication with outsiders, 

and have access to resources and   

     opportunities, but less so than men. 

|__| 

3. Women are partially or occasionally involved in decision-making and have 

limited access to resources and   

    opportunities. 

|__| 

4. Women are rarely involved in decision-making and have limited access to 

resources and opportunities. 

|__| 

5. Women are not involved in decision-making and have no access to resources 

and opportunities. 

|__| 

 

D. Social infrastructure  

Nd1. Is social infrastructure, including roads, schools, telecommunications, markets, energy, 

and electricity in place? Please,  select only one preferred  choice from the list. 

1. Social infrastructure exists and meets all community needs. |__| 

2. Basic social infrastructure exists. |__| 

3. Not all necessary infrastructure exists or functions satisfactorily. |__| 

4. Some major social infrastructure is missing and opportunities for its 

improvement are limited. 

|__| 

5. No infrastructure in place. |__| 

 

E. Health care 

Ne1. Do community members have access to health care? Are traditional healing methods and 

modern medicine present? Please,  select only one preferred  choice from the list. 

1. Health care accessible for all community members and functions to the 

satisfaction of the community. 

|__| 

2. Basic health care accessible. |__| 

3. Health care facilities exist but do not function satisfactorily or not easily 

accessible. 

|__| 

4. Health care facilities not satisfactory and not easily accessible. |__| 

5. Health care not accessible. |__| 

 

F. Health risk 

Nf1. Is there a health risk from epidemics, water contamination, air pollution or other threats, 

e.g. malnutrition? Please,  select only one preferred  choice from the list. 
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1. Low risk.  |__| 

2. Average risk.  |__| 

3. Moderate risk.  |__| 

4. High risk.  |__| 

5. Very high risk.  |__| 

 

O. TRANFORMABLILITY OF COMMUNITY RESILIENCE 

Og1. Are you a member of any local development 

organisation? 

1 2 3 4 5 

Og2. Are you committed to the wellbeing of your 

community? 

1 2 3 4 5 

Og3. If Yes, are you willing to work with other members of 

the community  

       to help improve conditions in the community? 

1 2 3 4 5 

1 2 3 4 5 

Og4. Are you aware of community issues that you may 

address  

       together with other members? 

1 2 3 4 5 

1 2 3 4 5 

Og5. Does your household communicate with leaders who 

can help   

       improve the community? 

1 2 3 4 5 

1 2 3 4 5 

Og6. Does your community look at its successes and 

failures so it can  

         learn from the past? 

1 2 3 4 5 

1 2 3 4 5 

Og7. Does your community help develop new skills and find 

resources to   

         solve its problems? 

1 2 3 4 5 

1 2 3 4 5 

Og8. Does your community have set have priorities and set 

goals for  

         future development?  

1 2 3 4 5 

1 2 3 4 5 

Og9. Is your local community development organisation 

willing to network   

          with other national and international organisations? 

1 2 3 4 5 

Og10. Qn. Are local politicians helpful on your demands for 

community   

           development? 

1 2 3 4 5 

Og11. Together with other members of your local 

organisation, are you  

           be willing to contribute  to change from the status 

quo to a      

           more sustainable way of livelihood? 

1 2 3 4 5 

 

Participants sign …………………………. Interviewers’ sign…………………………. 

 

Date of interview ………………………  Questionnaire  ID No……………………….                                   

 

Thank you. 
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Appendix II: Dodoso kwa Kaya zilizochaguliwa kutoka Vijiji vya Wilaya ya 

Moshi Vijijini  

Umechaguliwa kama mmoja wa wasahiliwa katika zoezi la kukusanya data kuhusu HISTORIA 

YA WACHAGGA, MIMEA, MAZINGIRA, MAJI NA MFUMO WA KILIMO CHA 

UMWAGILIAJI . Tarifa hii ni ya siri na itatumika kwa ajili ya elimu tu.  

Ahsante kwa ushirikiano wako. 

Tarehe ya Usahili ……………………….............  Namba ya 

Dodoso……………………….................................. 

                                 

Kata………………………………….....................    

Kijiji…………………………………………............................. 

 

Tarrifa mhimu 

 

A1. Umeishi katika jamii hii kwa muda gani?........................................................... 

Chini ya 

miaka 5 

Miaka 10-20 Miaka 21- 40  Miaka 41 - 60 Miaka 61 - 80  Zaidi ya 

miaka  81  

|__| |__| |__| |__| |__| |__| 

 

A2. Jinsia gani?  Mme  

|__|           

Mke   |__| 

 

A3. Je, una mahusiano ya ndoa?   

Nimeoa Nimeachana Mtalakiwa Mjane Hapana Nimeolewa Mengineyo 

(Taja) 

|__| |__| |__| |__| |__| |__| |__| 

   

A4. Una Umri gani? 

18-24       25-30       31-40 41-50        51-60 60+ 

|__| |__| |__| |__| |__| |__| 

   

A5. Kiwango cha Elimu.          

Hapana Msingi Sekondari    Elimu ya 

juu     

Cheti Diploma Didrii 

|__| |__| |__| |__| |__| |__| |__| 

                                                                                                                                     

 

 

A6. Je, asili ya Ukoo  wako ni ipi? 

Kamba Taita Masai Pare Shamba Kahe/Arusha Kuafi Dorobbo 

|__| |__| |__| |__| |__| |__| |__| |__| 

 

A7. Wewe ni dhehebu lipi? 

KISWAHILI VERSION _QUESTIONNAIRE 
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Catholic Muslim Lutheran Anglican TAG Seventh 

Day 

Others/Specify 

|__| |__| |__| |__| |__| |__| |__| 

                 

A8.Je unatambua dini ya mababu imani zao,  mitambiko, na 

dini zetu sasa ? 

Ndio  |__| Hapana  |__| 

 

A9. Kuna watu wazima wangapi nyumbani kwako sasa? |____| 

A10. Kwa sasa nyumbani kuna watoto wangapi?   |____| 

A11. Kuna watu wazima wangapi wenye miaka 65 au zaid, wanaoishi nyumbai kwako?    
|____| 

A12. Kuna wana familia wanaoishi  na 

kufanya kazi nje ? 

   Ndio 

|__|   

                Hapana |__| 

 

A13. Je, wanatuma matumizi ya familia?  Ndio |__|   Hapana |__|       

 

A14. Je, umeajiriwa? ni ipi katika ifuatao? 

Shambani Muda wote Nafanya kwa 

muda 

Sijaajiriwa lakini 

natafuta kazi 

Nimeajiriwa, sitafuti 

kazi 

|__| |__| |__| |__| |__| 

 

 

A15. Nafasi ya msahiliwa katika kaya . 

Mkuu wa kaya Mama mkuu wa 

kaya 

Mvulana/Msichana Mengineyo/Ndugu 

|__| |__| |__| |__| 

 

B. UMILIKI NA UTUNZAJI WA ARDHI 

B1. Unamiliki au unakondisha?  

 

      

Mmiliki  

|__| Mkondishaji    |__| 

 

B2. Haki miliki 

yako ni ya namna 

gani? 

Hati miliki  

|__| 

Mtunzaji  

|__| 

 Hati ya ukoo    |__| Mengineyo    |__| 

 

B3. Ardhi yako ina ukubwa gani (heka)? |__________________| 

 

B4. Je, una ardhi mahari 

pengine? Kama dio, ukubwa 

gani? 

Hapana      

|__| 

Moja       |__| Mbili   |__| Tatu na zaidi       

|__| 

 

B5. Ulipoanza 

kulima, ulipata je 

ardhi? 

Urithi   

 |__| 

Nimenunua   

|__| 

Nilikondisha      

|__| 

Mgao wa 

serikare    

|__| 

   Mengineyo     

|__| 

 

B6. Toka uanze kulima,  ukubwa wa 

shamba umebadilika? 

Kuongezeka     

|__| 

Kupungua      

|__| 

Iko vile vile   

|__| 

 

B7. Kwa 

nini 

mabadiliko  

Kuuz

a |__|  

Nimenunu

a 

|__| 

Nimekondish

a 

|__| 

Kugaw

a  

|__| 

Kurdh

i 

|__| 

Kutokana na 

mmomonyok

o   |__| 

 

Menginey

o 
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      hayo 

yametokea

? 

  |__| 

 

B8. Je, unayo 

sehemu ya  

 ardhi ambayo 

umeipumzisha 

kwa muda?  

 

Ndio 

|__| 

Kama ndio, ina 

ukubwa gani? 

                 

|______________| 

B9. Umeipumzisha toka lini? 

 

|_________________| 

 

 

 

. 

  Ni zaidi 

ya 

miaka 

10 

                         

|__| 

Kati ya 

miaka 

5 - 10  

                    

|__| 

Chini ya 

miaka10         

|__| 

Sikumbuki 

                         

|__| 

Ndio  

|__| 

B10. Kama hapana, 

ni sababu gani? 

 

Sehemu yote 

inalimwa kwa 

sababu ya familia 

kubwa       |__| 

 

 

 

 

Sehemu 

nyingine 

hailimiki 

 |__| 

 

 

 

Sehemu 

nyingine 

imeuzwa 

|__| 

 

 

 

Imekondishwa 

 |__| 

 

UFAHAMU WA HISTORIA YA UMAGILIAJI KUTUMA MIFUMO WA MIFEREJI 

(MFONGO)  

  Ndio Hapana  

C1. Je, kuna mwama kaya ambaye 

alishawahi kusikia mifereji ya 

umwagilia ya zamani? 

  

|__| |__|  

    

C2. Kama Ndio, mfongo ilikuwa na 

manufaa kijamii, kisiasa na umoja 

kuongeza uzalishaji na kupata maji ya 

nyumbani ? 

1. Nakataa kabisa 

2. Nakataa |__| 

3. Sikubali au kuunga mkono |__| 

 4. Nimekubali |__| 

5. Nimekubali kabisa |__| 

 |__| 

C3. Je, kaya hii, inaendelea na mfumo 

unaofanana na umwagiliaji wa 

mifereji ya zamani? 

Ndio |__| 

Hapana |__| 

C4.  

Je unaweza kupanga yafuatayo 

matumizi ya maji ya zamani 

kulinganisha umuhimu wake kwanzia 

namba moja? 

 

1. Matumizi ya maji ya myumbani 

|__| 

2. Mifugo |__| 

3. Kumwagilia bustani |__| 

4. Kumwagilia mashamba makubwa ili 

kuongeza uzalishaji 

|__| 

5. Maji matumizi ya Dini |__| 

6. Mengineyo  |__| 
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C5.  Kwa nini unafikiri ilikuwa muhimu 

kwa Wachagga wa zamani kujenga 

mifongo? Panga kufuatana na namba 

moja 

1. Usalama kwa wanachota maji  |__| 

2. Kuchukua tahadhali kwa mabadiliko 

ya hali ya hewa 

|__| 

3. Kupanda mwaka mzima ili kuongeza 

uzalishaji  

|__| 

3. Migogoro ya kikabira kuhusu vyanzo 

vya maji  

|__| 

4. Ni utamaduni au jukumu la dini |__| 

5. Kama njia ya kuondoa au kufukuza 

fuko 

|__| 

6. Mengineyo |__| 

C6.  Je wana kaya bado wanatumia mfumo 

wa umwagiliaji kutumia mfongo ? 

Ndio |__| 

Hapana 

 

|__| 

C7.  Kama ndio, nimhimu kuendeleza 

mfumo huu? Panga toka namba 1 na 

kuendelea. 

1. Kumwagilia shamba |__| 

2. Kumwagilia bustani |__| 

3. Matumizi ya mfugo |__| 

4. Matumizi ya nyumbani |__| 

5. Kwa matumizi ya dini |__| 

6. Mengineyo 

 

|__| 

C8.  Kama hapana, kwa nini mfumo huu 

umeachwa? Panga toka namba 1 na 

kuendelea. 

1. Mifongo ilikauka kwa sababu ya 

mabadiriko ya hali ya hewa 

|__| 

2. Migogoro ya umiliki |__| 

3. Shelia ya serikali, utunzaji wa maji na 

ardhi  

|__| 

4. Kujitolea kwa serikali kutuletea 

mabomba 

|__| 

5. Ukosefu wa watu wa kutunza mifereji |__| 

6. Megineyo (mfano kubomoa kwa 

makisudi) 

 

|__| 

C9.  Kuachia mfereji ilileta uharifu kuliko 

manufaa meema katika mfumo wa 

kilimo cha asili kwa Wachagga. 

1. Nakataa kabisa |__| 

2. Nakataa |__| 

3. Sikubali au kuunga mkono |__| 

4. Nmekubali |__| 

5. Nmekubali kabisa 

 

 

 

|__| 

C19.  Je unaona muhimu wa kutunza na 

kuimarisha mfumo wa umwagiliaji 

kwa kizazi kijacho? Mfano: Kuweka 

mabomba ya kisasa kwa matumizi ya 

nyumbani na umwagiliaji 

1. Nakataa kabisa |__| 

2. Nakataa |__| 

3. Sikubali au kuunga mkono |__| 

4. Nmekubali |__| 

5. Nmekubali kabisa |__| 

  

 

D. HALI TETE KATIKA JAMII 

(A) Janga 
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Da1. Jamii imekubwa na 

janga katika miaka 5 

iliyopita? 

 

 

 

 

 

Ndio 

 

 

 

 

Hapana 

Panga majanga 

muhimu 3 

1. Hatari kubwa 

2. Janga hatari 

zaidi 

3. Janga kubwa 

zaidi 

Jamii ilifanya nini kukubariana na janga 

hilo?  

1. Kupunguza matumizi 

2. Msaada toka ndugu na marafiki 

3. Kuomba mkopo 

4. Kuuza mali 

Ukame |__| |__| |__|  |__| 

Mifugo kufa kwa hali ya 

hewa mbaya 
|__| |__| |__|  |__| 

Uharibifu wa upepo na 

mvua ya mawe 
|__| |__| |__|  |__| 

Majanga, magonjwa ya 

mabadiliko ya hali ya hewa 
|__| |__| |__|  |__| 

Magonjwa ya mazao na 

wadudu 
|__| |__| |__|  |__| 

Kufa kwa mifugo na 

kuibiwa 
|__| |__| |__|  |__| 

Biashara mbovu na ukosefu 

wa ajira 
|__| |__| |__|  |__| 

Mwisho wa msaada toka 

inje ya kaya 
|__| |__| |__|  |__| 

Mfumko wa bei ya mazao  |__| |__| |__|  |__| 

Ongezeko la bei ya vyakula |__| |__| |__|  |__| 

Ongezeko la bei ya nyenzo 

za kilimo 
|__| |__| |__|  |__| 

Ugonjwa sugu kwa 

wanapofanya kazi katika 

kaya 

|__| |__| |__|  |__| 

Ugonjwa sugu na uzee |__| |__| |__|  |__| 

Kifo |__| |__| |__|  |__| 

Mwana kaya akiibiwa, 

kupigwa au kutekwa 
 

|__| 

 

|__| 

 

|__| 

 

 

 

|__| 

Mugogoro wa kifamilia  |__| |__| |__|  |__| 

Ukatazaji wa uhalibifu wa 

mazingira 
|__| |__| |__|  |__| 

Ugumo wa kupata kuni, 

madawa ya asili, chakula 

cha mifugo na mbao za 

kujenga 

 

 

|__| 

 

 

|__| 

 

 

|__| 

 

 

 

 

 

|__| 

 

B. Mazingira katika hali hatarishi na hali ya hewa 

Db1. Je, kaya imeona ishara yote ya 

mazingira tatanishi kwa kipindi cha miaka 

5 iliopita? 

 

Ndio 

 

|__| 

Hapana 

 

|__| 

Ishara tatu mhimu 

1. Janga kubwa 

2. Janga la zaidi 

3. Janga kubwa zaidi 

1. Ukame wa muda mrefu  |__| |__|                                                              

|__| 

2. Mmomonyoko wa aridhi |__| |__|                                                              

|__| 

3. Ukosefu wa virutubisho aridhini - 

mmomonyoko 

|__| |__|                                                              

|__| 

4. Mvua ya mawe ya ghafla |__| |__|                                                              
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|__| 

5. Kukata mti kwa ajili ya mbao   

|__| 

 

|__| 

 

                                                             

|__| 

Db2. Je kuna mnakaya 

anayekumbuka kipindi 

kibaya kya ukame, cha 

njaa? 

Ndio Hapana  

Qn. Ni lini kilitokea? 

 
|__| |__| 

 1. Chini ya miaka 5 iliopita |__| 

2. Kati ya miaka  5 - 10 iliopita |__| 

3. 10 - 25 iliopita |__| 

4.  Miaka 25 iliopita  |__| 

Db3. 

Madhara gani 

yalijitokeza? 

 

1.  

Ukosefu 

wa 

mazao 

             

|__| 

2. Vifo 

vya 

mifugo 

                

|__| 

3. Ongezeko la bei    

      ya vyakula 

        |__| 

4. 

Ukame 

wa 

mito 

               

|__| 

5. Umaskini, ugonjwa 

na vifo vya watu 

                           |__| 

 

Db4. Unaweza kukadiria 

ilichokua muda gani 

kurudia hali nzuri 

 

Miezi 6 

|__| 

 

Mwaka 1 

|__| 

 

Miaka 2 

|__| 

 

Miaka 

5 

|__| 

 

Mengineyo 

    |__| 

 

Db5. Je, unaweeza 

kulinganisha hali ya zamani 

na sasa? Je, unafikiri kuna 

ongezeko? 

 1. Nakataa kabisa  

|__| 

2. Nakataa |__| 

3. Sikubali au kuunga mkono |__| 

4. Nmekubali |__| 

  5. Nmekubali kabisa |__| 

 

E. KUKABILIANA NA MABADIRIKO YA HALI YA HEWA NA MAJANGA YA 

MAZINGIRA 

E1.  Ni kwa njia gani kaya imejiandaa 

kukabiliana na majanga yanayotokana 

na mabadiliko ya mazingira? Chagua 

mambo tatu muhimu kupunguza 

majanga. 

1 Kulima matuta, mifereji, kupanga ukuta wa 

mawe, mti na nyasi mpakani 

2 Kutumia mbolea za wanyama  

3 Kutumia mbolea za viwandani na utunzaji 

wa ardhi. 

4 Kupanda mti na nyasi za mifugo 

5 Kumwagilia 

6 Kupata ujuzi mpya 

7 Kukubaliana na wengine 

8 Mifugo ya kufunga nyumbani 

9 Mengineyo 

 

E2.  Kuliko kutumia kuni nini vyanzo 

vingine mbadala ya kupikia katika 

kaya? 

1 Mkaa 

2 Mafuta ya taa 

3 Gesi 

4 Umeme 

5 Mengineyo 

 

E3.  

 

Kama kaya imepanda miti (kulingana 

na hapo juu) ni miti gani iliopandwa? 

 

1 

 

Hakuna 

2 Chini ya miaka 5 

3 Kati ya miaka 5 - 10 
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4 Zaidi ya miaka 10 

 

E4.  Mazingira yapi yaliokuvuta au kuzuia 

kuchukua hatua dhidi  ya majanga ya 

hali ya hewa ? 

1 Uwepo ya aridhi ya kaya 

2 Upatikanaji ya miche 

3 Upatikanaji wa habari 

4 Uwepo wa asasi za kiraia na kimataifa 

5 Kujumuika na wengine 

6 Mengineyo 

 

E5.  Je, kuna majirani na ndugu 

waliochukuwa hatua ya kuzuia 

mabadiliko ya mazingira na hali ya 

hewa? 

1 Ndio 

2 Hapana 

 

E6. Ni sababu gani zilizokuvutia wewe na 

wengine kuchukuwa hatua ya kuzuia . 

1 Mfano mzuri toka jirani 

2 Upatikanaji wa miche ya miti 

3 Msukumo toka serikali/asasi za kiraia 

4 Wewe mwenyewe umechukua hatua gani 

katika mabadiliko ya hali ya mazingira 

yaliotokea 

 

E7.   Niupi mfumo mpya uliotumia 

kubadilisha hali kama: mabadiliko ya hewa, 

wingi wa watu, upungufu wa rasiliamali 

sahisha yale tu yanayohusu kaya yako 

1. Mbinu mbadala za kilimo - kilimo mseto, 

ufugaji,  

2. Kupanda kilimo kinachostahimili ukame 

3. Utumiaji wa kilimo cha umwagiliaji 

4. Kafuta ajira ya kulipwa 

5. Kuanza biashara ndogo ndogo 

6. Uzazi wa mpango 

7. Hamna maeneyo mengine mazuri 

 

F. KULINDA VIUMBE HAI NA MAZINGIRA KWA PAMOJA  

A. Vitu ambavyo havifanani vyenye matumizi tofauti vinavyoonekana mbele. 

Fa1. 1. Je, utunzaji wa ardhi unaendeleza vitu visivyofanana na viumbe hai vya kila aina? 

           Tafadhali chagua ile ambayo kaya yako inamiliki. 

Kihamba Mashamba Majani ya 

mifugo 

Shamba la 

matunda 

Miti mdogo Mengineyo 

|__| |__| |__| |__| |__| |__| 

 

Fa2. Kama humiliki lolote hapo juu, tafadhali toa zilizozuia kaya yako. 

Ardhi 

haitoshi  

Uharibifu wa 

udongo 

Ardhi 

nyingine 

imeuzwa 

Ukosefu wa 

wa fanyakazi 

Shuguli zote Mengineyo 

|__| |__| |__| |__|   

 

Fa3. Je, unafikiri ni muhimu kuwa na ardhi ndogo/ sehemu iliyohifadhiwa kwa ajiri 

utamaduni? Mfano - ya kisasa au ya kizamani kama mti michache na sehemu ya makaburi . 

 

Nakataa kabisa Nakataa Sikatai wala 

siunge mkono 

Nakubali  Nakubali kabisa 

|__| |__| |__| |__| |__| 

 

Fa4. Je, kaya yako ina uzarishaji endelevu wa mseto?  
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1. Ndizi na mchanganyo wa kahawa Yes |__| No |__| 

2. Bustani ya mboga za majani Yes |__| No |__| 

3. Bustani ya chakula cha mifugo Yes |__| No |__| 

4. Matunda, miti shamba, miti kuzuia upepo mkali Yes |__| No |__| 

5. Upande wa ardhi vilivyohifadhiwa Yes |__| No |__| 

6. Mifugo ie Ngombe, kuku, mbuzi, sungura, mbizi, n.k Yes |__| No |__| 

7. Ufugaji wa nyuki Yes |__| No |__| 

8. Msitu wa familia Yes |__| No |__| 

 

Fa5. Je, kihamba na mashamba yana mahusiano kati ya viumbe hai na mazingira ukitazama 

uzalishaji endelevu. Je, unakubali na uzoefu unaofuata?   Tafadhali chagua la muhimu. 

Chaguo mbadala:        1. Nakataa Kabisa           2. Nakataa       3. Sikatai wala siunge mkono     

4. Nakubali        5. Nakubali kabisa 

 

1. Mbolea ya mifugo 1 2 3 4 5 

2. Nyuki (for pollination) 1 2 3 4 5 

3. Chakula cha mifugo (majani ya miti na nyasi) 1 2 3 4 5 

4. Miti ya kivuli kwenye kihamba na mashamba 1 2 3 4 5 

5. Aina ya miti kwenye shamba na kihamba yenye miti shamba 1 2 3 4 5 

6. Miti inaletea mbolea na hewa 1 2 3 4 5 

7. Miti kwenye shamba kuzuia upepo mkali 1 2 3 4 5 

8. Kuzuia mmomonyoko wa udongo 1 2 3 4 5 

9. Miti kuzuia mmomonyoko 1 2 3 4 5 

10. Mengineyo 1 2 3 4 5 

 

G. KILIMO TOFAUTI 

A. Utunzaji, kumbukumbu na kutunza kilimo tofauti katika Jamii 

Ga1. Mazao mbalimbali yakiasiri ya kila aina yanayotumika, na kumbukumbu na utunzaji 

Nakataa 

kabisa 

Nakataa Sikatai wala 

siunge mkono 

Nakubali Nakubali kabisa 

|__| |__| |__| |__| |__| 

 

Ga2. Kama sio,  angalia hapo juu (Tafadhali chagua sababu hapo chini) 

Mazao mbalimbali 

ya kiasili ya  kila 

aina yalio katika 

hali hatarishi 

Mazao 

mbalimbali ya 

kiasili ya  kila 

aina yasio na 

kiwango 

Mazao 

mbalimbali ya 

kiasili ya  kila 

aina yanayopotea 

Mazao mbalimbali 

ya kiasili ya  kila 

aina yanayozuiwa 

Mengineyo 

|__| |__| |__| |__|  

 

Ga3. Mazao yanayolimwa na kaya au 

mifugo 

Ga4 Ga5. Ga6. Elezea ubora wake 

  

 1. Mbaya  2. Nzuri 3. 

Nzuri Sana 
 

Mazao na mifugo 

Ya asili Ya 

kisasa 

Ndizi (ya kupika) |__| |__| 1 2 3 

Ndizi mbivu |__| |__| 1 2 3 

Kahawa |__| |__| 1 2 3 

Magimbi |__| |__| 1 2 3 

Maharage |__| |__| 1 2 3 

Ulezi |__| |__| 1 2 3 

Mahindi |__| |__| 1 2 3 
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Njegere |__| |__| 1 2 3 

Mhogo |__| |__| 1 2 3 

Viazi bitamu |__| |__| 1 2 3 

Viazi mviringo |__| |__| 1 2 3 

Soya |__| |__| 1 2 3 

Ngombe |__| |__| 1 2 3 

Kondo |__| |__| 1 2 3 

Kuku |__| |__| 1 2 3 

Kufuga nyuki |__| |__| 1 2 3 

Shamba la mboga |__| |__| 1 2 3 

 Mengineyo |__| |__| 1 2 3 

 

H. VYAKULA TOFAUTI VYA ASILI 

H1. Je, Jamii inatumia na 

kuzalisha vyakula vya asili 

? 

 

Inapatikana 

kienyeji 

Toka 

msituni 

Toka nje ya 

Mkoa 

Eleza kiasi 

kinachotumika : 

1. Kiasi kidogo 

2. Wastani 

3. Kiasi kikubwa 

Unga |__| |__| |__| 1 2 3 

Ndizi za kupika |__| |__| |__|    

Mboga za majani |__| |__| |__| 1 2 3 

Matunda |__| |__| |__| 1 2 3 

Karanga |__| |__| |__| 1 2 3 

Vyakula vya msituni |__| |__| |__| 1 2 3 

Vyoga |__| |__| |__| 1 2 3 

Zabibu |__| |__| |__| 1 2 3 

Samaki |__| |__| |__| 1 2 3 

Nyama - Ngombe, Mbizi, 

Mbuzi, nk 

|__| |__| |__| 1 2 3 

Nyama ya kuku |__| |__| |__| 1 2 3 

 

I. UJUZI, KUJIFUNZA, NA MAMBO MAPYA 

A. Mambo mapya katika utunzaji, wa kilimo tofauti kuongeza tija na endelevu    

Ia. Je, wana Jamii wanaongeza tija kwendeleza na kuwana kilimo tofauti na kubadilisha hali 

e.g mabadiliko ya hali ya hewa, ongezeko za watu, uhalifu wa ujasilimali. Tafadhali chagua 

moja unaopenda 

1. Wanajamii wako tayari kubadilisha mfumo wao.  |__| 

2. Wanajamii wako tayari kubadilisha mfumo wao wa asili na kuendeleza   |__| 

3. Wanajamii wako tayari kubadilisha mfumo wao pole pole  |__| 

4. Wanajamii wako tayari kubadilisha mfumo kawaida |__| 

5. Wanajamii hawako tayari kubadilika |__| 

 

Ib. Kufuata na kubadilishana kilimo tofauti  

Ib.  Je, wana Jamii katika jamii zao wanamahusiano kupitia vikundi na mitandao kwa ajiri ya 

kubadilishana mazao mbalimbali e.g mitandao na kubadilishana mbegu, masoko, wanyaman 

na maonyesho ya mbegu. Tafadhali chagua unachopendelea. 

1. Mbinu tofauti inayotumika katika jamii ukilenga tamaduni tofauti na mahali  |__| 

2. Kubadilisha katika jamii tofauti na kuendelezwa  |__| 

3. Mabadiliko mara chache  |__| 

4.Kubadilishana kwa ugumu sana  |__| 

5. Mfumo wa kubadilishana haupo  |__| 
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Ic. Kusambaza ujuzi wa zamani kutoka wazee, wazazi na vijana kwenda kwa watoto 

IC1. Je, ujuzi wa mambo muhimu na matumizi dhidi ya ardhi, maji na ujasiliamali kusambazwa 

katika vizazi tofauti? Tafadhali chagua upendao 

1. Mambo muhimu yanafanywa  na kujulikana katika jamii na kujumuisha vijana  |__| 

2. Mambo muhimu yanafanywa  na kujulikana katika jamii hayahusishi vijana |__| 

3. Mambo muhimu yanafanywa  na watu wazima na wazee tu |__| 

4. Mambo muhimu yanafanywa  na wazee tu. |__| 

5. Ujuzi wa zamani umesahaulika |__| 

 

D. Utamaduni wa zamani unaohusu wanyama na wamimea tofauti  

Id1.  Utamaduni wa zamani umendeleza wanyama na mimea unatumika kuendelezwa kwa 

vijana. e.g sherehe, mitambiko nyimbo n.k. Tafadhali chagua unalolipenda 

1. Utamaduni wa zamani uliofanyiwa na wana jamii ulihusishwa vijana |__| 

2. Utamaduni wa zamani uliofanyiwa na wana jamii hakuhusu vijana |__| 

3. Utamaduni wa zamani uliofanyiwa na wana jamii ulihusu watu wazima na 

wazee 

|__| 

4. Utamaduni wa zamani uliofanyiwa na wana jamii ulihusu wazee tu  |__| 

5. Haukufanywa. |__| 

 

J. Miingiliano ya vizazi katika vihamba 

J1.  Ni vizazi vingapi viliingiliana katika vihamba kwa ajili ya vyakula na kipato? Tafadhali 

chagua unalolipenda 

1. Vitatu au zaidi vizazi vilivyoingiliana.  |__| 

2. Mbili au vizazi vitatu viliingiliana   |__| 

3. Vizazi viwili viliingiliana  |__| 

4. Kizazi kimoja au viwili viliingiliana  |__| 

5. Kizazi kimoja viliingiliana  |__| 

 

K. Kuweka kumbumbukumbu na kubadilishana ujuzi  

K1.  Je, vikundi vya kijamii na mifumo ya kumbukumbu, kubadilishana na kupata ujuzi upo? 

Daftari za ujuzi; mfumo wa ujasiliamali, daftari za mazao mbalimbali; shule za kilimo. 

Chagua unaopendelea 

1. Vikundi na mfumo wa ujuzi upo na unafanya kazi  |__| 

2. Vikundi na mfumo wa ujuzi upo lakini hauendelezwi  |__| 

3. Baada ya ujuzi na mfumo ya ujuzi unajitokeza lakini hauendelezwi  |__| 

4. Sehemu kidogo ya ujuzi iko kwenye kumbukumbu  |__| 

5. Mfumo wa kumbukumbu haupo  |__| 

L. Kutumia maneno ya lugha ya mazawa/kilugha 

L1. Je, wanajamii wana tumia maneno yanayohusiana na ardhi, mazao, mbalimbali. Kama 

inatumika wanatumia lugha ya kilugha.                                 Tafadhali chagua unaopendelea. 

1. Maneno ya kilugha yanatumika kote jamii  |__| 

2. Maneno ya kilugha yanatumika na wana jamii wengi  |__| 

3. Maneno ya kilugha yanatumika na baadhi  |__| 

4. Maneno ya kilugha yanatumika na sehemu ndogo  |__| 

5. Maneno ya kilugha hayatumiki  |__| 

 

M. Ujuzi wa Wanawake katika utumiaji wa mazao mbalimbali  

M1. Je, wanawake wana ujuzi, uzoefu na mbinu kama jambi la msingi katika kuchukua 

tahadhali. Tafadhali chagua unaopendelea. 

1. Ujuzi wa wanawake uzoefu na mbinu zinafahamika , kuheshmika na  |__| 
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kutumiwa 

2. Ujuzi wa wanawake uzoefu na mbinu za hali ya juu zinafahamika na 

kuheshimika na kutumiwa 

 |__| 

3. Ujuzi wa wanawake na uzoefu na mbinu inafahamika, kuheshimiwa, na 

kutumiwa 

 |__| 

4. Ujuzi wa wanawake na uzoefu na mbinu zinapokerewa na kutambulika kwa 

uchache 

|__| 

5. Ujuzi wa wanawake na uzoefu na mbinu hazitambuliki |__| 

 

J. USAWA KATIKA KIJAMII NA MUINDOMBINU 

A. Umiliki wa rasiliamali 

JA1. Je, vikundi vya kijamii vinatumia vizuri ardhi, maji na rasiliamali 

ipasavyo? 

 

1. Kuzuia moja 

kwa moja 

2. Kupata bila 

kuzuia 

3. Kupata kwa 

masharti 

 Kijamii Desituri Asasi za 

kiraia 

Serikali 

Ardhi |__| |__| |__| |__| 1 2 3 

Mito/mikono ya 

miti 

|__| |__| |__| |__| 1 2 3 

Maji |__| |__| |__| |__| 1 2 3 

Misitu |__| |__| |__| |__| 1 2 3 

Barabara |__| |__| |__| |__| 1 2 3 

Umeme |__| |__| |__| |__| 1 2 3 

Shule |__| |__| |__| |__| 1 2 3 

Vtuo vya afya |__| |__| |__| |__| 1 2 3 

Mawasiliano |__| |__| |__| |__| 1 2 3 

 

 

 

 

JA2.  Je, vikundi vilivyopo vinavyotawala asiliamali iliyopo na miundo 

mbinu? 

 

 

Nakataa kabisa Nakataa Sikatai/siungi mkono Nakubali Nakubali kabisaa 

|__| |__| |__| |__| |__| 

 

JA3. Je, unafikiri ni nani anaweza kutoa huduma za dharura  katika kipindi cha majanga ? 

Tafadhali chagua na muhimu wake  ie. 1. 2 .3 

Vikundi vya kijamii Asasi za kiraia Serikali Mengineyo 

|__| |__| |__| |__| 

 

B. Kutawala ardhi na ujasilimali bila miingiliano  

JB1. Jamii ina uhuru bila kuingiliana kwa wazawa kutumia ardhi, mipaka, rasiliamali, 

maeneo yalioyetengwa eg. haki miliki? Je kutawala kuna tambulika na vikundi vingine eg. 

serikali na vikundi vya maendeleo? Tafadhali chagua unachopendelea. 

1. Jamii inapata ardhi za urithi na rasiliamali na uhuru bila miingiliano  |__| 

2. Jamii inapata ardhi za urithi na rasiliamali na sehemu ya uhuru lakini uhuru 

unahitaji kuimarishwa na kutambulika toka vikundi vya nje. 

 |__| 

3. Jamii ina mipaka ya ardhi ya urithi na rasiliamali  na maamuzi kuhusu umiliki  |__| 

4. Jamii ina mipaka ya ardhi ya urithi na rasilimali lakini haina uamuzi kuhusu  |__| 
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umiliki 

5. Jamii haipati, haina mamlaka wala uamuzi wa juu kuhusu ardhi ya urithi na 

ujasiriamali 

|__| 

 

C. Jinsia 

JC1. Wanawake wanahusishwa katika maamuzi na mawasiliano na watu wa nje? Je, 

wanawake wanamiliki asiliamali, elimu, kupata habari, na fursa za maendeleo. Tafadhali 

chagua unapendelea. 

1. Wanawake wanahusishwa katika maamuzi na mawasiliano na watu wa nje na 

wanapata rasiliamali na fursa kama   

     wanaume 

 |__| 

2. Wanawake wanahusishwa katika maamuzi na mawasiliano na watu wa nje na 

wanapata rasiliamali, na fursa lakini ya chini kuliko wanaume 

|__| 

3. Wanawake wanapata kwa sehemu au mara chache wanahusishwa katika 

maamuzi ya mpaka kumiliki rasiliamali na fursa 

|__| 

4. Wanawake mara chache wanahusishwa katika maamuzi na wanamipaka ya 

rasiliamali na fursa 

|__| 

5. Wanawake hawahusishwi katika maamuzi na hawapati rasilimali na fursa |__| 

 

D. Miundombinu ya kijamii 

JD1. Je, miundombinu za kijamii, ikwemo barabara, shule, mawasiliano, masoko, umeme 

zipo? Tafadhali chagua unapendelea. 

1. Miundombinu za kijamii zipo zinakithi hata ya jamii nzima |__| 

2. Miundombinu muhimu za kijamii zipo |__| 

3. Sio miundombinu muhimu zipo au kutumika kiufanisi |__| 

4. Baadhi ya miundombinu za msingi zinakosekana na fursa za kuendeleza zina 

mipaka 

|__| 

5. Hakuna miundombinu |__| 

 

E. Afya 

JE1. Je, wajamii wanapata matibabu? Kwa njia ya asiri au ya kisasa? Tafadhali chagua 

unapendelea. 

1. Matibabu yanapatikana kwa wana jamii na inatoshereza katika jamii |__| 

2. Matibabu ya muhimu inapatikana |__| 

3. Vitendea kazi vya afya vipo lakini havitosherezi au sio rahisi kuvipata |__| 

4. Vitendea kazi vya afya vipo lakini havitosherezi na sio rahisi kuvipata |__| 

5. Matibabu hayapo |__| 

 

F. Hatarini kiafya 

JF1. Je kuna hatari toka magonjwa sugu, maji machafu, hewa chafu, au hatari nyingine 

mfano: utapiamlo? Tafadhali chagua unapendelea. 

1. Hatari ndogo  |__| 

2. Hatari wasitani  |__| 

3. Hatari ya kawaida  |__| 

4. Hatari ya hali ya juu  |__| 

5. Hatari mbaya  |__| 

 

K. MABADILIKO YA KIJAMII 

Chaguo mbadala:        1. Nakataa Kabisa           2. Nakataa       3. Sikatai wala siunge mkono     

4. Nakubali        5. Nakubali kabisa 

K1. Je, wewe ni mjumbe wa kikundi cha maendeleo? 1 2 3 4 5 
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K2. Je, unajitoa kwa hali nzuri ya kijamii? 1 2 3 4 5 

K3. Kama ndio uko tayari kufanya kazi na wajumbe 

wengine wa jamii kusaidia hali iwe nzuri? 

 

1 2 3 4 5 

 

K4. Je, unajua mambo ya kijamii na kusaidia kutatua na 

wajumbe wengine? 

 

1 2 3 4 5 

 

K5. Je, kaya yako inawasiliana na viongozi kuisaidia 

jamii? 

 

1 2 3 4 5 

K6. Je, Jami yako inatazama mafanikio na kushidwa na 

kujifunza toka zamani? 

 

1 2 3 4 5 

K7. Je, jamii yako inasaidia kuendeleza mbinu mpya na 

kutafuta rasiliamali na kutatua matatizo? 

 

1 2 3 4 5 

K8. Je, Jamii yako wana vipaumbele na malengo kwa 

maendeleo ya baadaye?  

 

1 2 3 4 5 

K9. Je asasi ya kiraia ya maendeleo iko tayari 

kushirikiana na asasi za kitaifa na kimataifa? 

 

1 

 

2 

 

3 

 

4 

 

5 

K10. Je, wanasisa wana umuhimu katika mahitaji ya 

maendeleo ya jamii? 

1 2 3 4 5 

K11. Pamoja na wajumbe wengine wa asasi za kiraia 

wako tayari kubadilisha hali zao ziwe endelevu katika hali 

ya maisha? 

1 2 3 4 5 

 

Sahihi ya Msahiliwa ……………………… Sahihi ya Msahili……………………… 

 

 

Tarehe ya Usahili ………………………  Namba ya Dodoso……………………….                                   

 

Ahsante sana. 

=================================================================== 

Appendix III: Guided Questions for Selected Elders from Villages of Moshi Rural 

District 

 

Date of interview ………………………......  Questionnaire ID No……………………….................................. 

 

Parish…………………………………................    Village cell…………………………………………................ 

 
Questions 
 

1. What is your name? 
2. How old are you? 
3. Do you now still live in the same place (land) where you were born from? 
4. How did you aquire this land? 
5. Is this the same place where your fore fathers/parents used to stay? 
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6. How big is your family and all who are connected to you by relationship? 
7. Can you remember some stories told to you by your parents when they were still alive? 
8. How was life like before the comming of the Whiteman if you were told so? 
9. Tell us what you think changed in terms of agriculture and administration due to the 

comming of colonialists  
10. Were there any conflicts between families or clans as much as you can remember in your 

life? 
11. Have lived in a homegarden since you were born? 
12. What encouraged you to live in clustered house holds within your homegardens?  
13. Why are your gardens a mixture of food crops, friut trees and trees? 
14. Will you please tell us what you can remember about mfongo/mfuleje according to you 

and what you picked from your parents when they were still alive? 
15. What made the mfongo more important when you had enough rain on this side of the 

mountain? 
16. Would you tell us why bananas and millet are respected crops among the Chagga since 

time immemorial? 
17.  Why was it neccessary for the Chagga to feed animals in the barn? Was this an easy 

practice long time ago as much as you can remember? 
18. Do you subscribe to any foreign religion (Christianity or Islam) apart from traditional 

beliefs and rituals? What makes you feel you are a real Chagga? 
19. What challenges do you think are there today that are affecting the management of 

mfongo?  
20. What advice to you gives the middle generationn and the young generation? 

 
Thank you/Ahsante Sana 
 

 

  ================================================================ 

 

Appendix IV: Guided Questions for Focus Group (Members of NGO) From 

Villages of Moshi Rural District 

 

Date of interview ………………………......  Questionnaire ID No……………………….................................. 

 

Parish…………………………………................    Village cell…………………………………………................ 

 

 

Questions 

1. Could we introduce ourselves? 

2. What is the name of you community organisation group? 

3. What is the mission of your NGO? 

4. What are your short term and long term objectives of your NGO? 

5. What are the specific challlenges did you feel you had before you formed your NGO? 

6. How were you motivated to form an NGO? 

7. What are your aspirations? 

8. How do you intergrate your historical practices like mfongo into your objectives and 

practices? 

9. How does the local government assist or cooperate with you to develop your livelihoods? 
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10. Which other organisation do you cooperate with and why?  

11. What successes and challenges have you meet while running your NGO? 

=================================================================== 

Appendix V: Participant Observation Guiding Activities 

 
Activities: Village walk, recording, taking notes and photography 

 

1. Have a look at agricultural landscape  

2. Closely observe the landscape components  

3. Observe how gardens are arranged and tendered 

4. Visit the old and new mfongo sites and notice their network and why? 

5. Observe changes in water management ie piped water and storage points. 

6. Visit markets and farm shops 

7. Observe economic activities, meet, chatt and eat with the locals  

8. Randomly ask people about local issues and their current challenges in relation to 

unemploymnent, climate change and environmental stress 

 

 

 


