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SUMMARY 
 
Increases in agricultural productivity and development in East and Central Africa (ECA) sub-
region have come in part at the expense of the natural resource base on which biodiversity 
and farming systems depend. Protected lands, group ranches and private lands in the Serengeti 
Mara Ecosystem (SME) consisting of Serengeti plains, Serengeti National Park, Maasai Mara 
National Reserve and the adjoining group ranches (Kenya) and village lands (Tanzania) are 
undergoing a land-use conversion from natural savannah to agriculture and exurban 
development. Yet, little is known about the ecological and social economic consequences of 
this change. Although the savannah cover and wildlife habitat have remained intact to a 
greater extent than elsewhere in the region, there have been a remarkable disappearance of 
biodiversity and degradation of wild land in the ecosystem. At the same time, there has also 
been a remarkable deterioration on the human livelihood (income, food, security, and well 
being) in the SME. To address these problems, there is need for an integrated agro-biodiversity 
farming system that has enormous potential for biodiversity conservation and livelihoods 
development.  
 
We conducted biodiversity survey and social economic surveys at randomly selected points 
on each type of land use in the wet and dry sides of the SME between July 2009 and 
December 2010 in order to: (1) map, document and evaluate existing land use practices, (2) 
document socio-economic status in the ecosystem, (3) document biodiversity status in the 
ecosystem, (4) assess nature and dynamics of human-wildlife conflicts and their impact on 
people’s livelihood and natural resources, (5) select best bet sustainable land use practices 
with local communities, and (6) review existing policies/cultural/societal norms relevant to 
improve land use and biodiversity conservation. We also conducted workshops to sensitize 
and create awareness on best bet sustainable land use to stakeholders, packaged information 
on bets bet land use practices generated by the project, and disseminated knowledge and 
information on best-bet land use practices.   
 
Biodiversity was highest inside parks and reserve (although with some mixed reactions), 
intermediate in group ranches and conservancies and lowest on farmland and villages. 
Woodland inside the protected area network had plant communities with higher native 
species richness and lower non-native species richness and cover than did the other types of 
land use types outside protected area network (p<0.05 in all cases). Environmentally-friendly 
agro- demand-driven biodiversity-based best-bet conservation-friendly and sustainable land 
management practices and technologies (BC-SLMP) including 1) Bee Keeping, 2) Woodlots & 
Domestication of Medicinal Plants, 3) Biogas for cooking & lighting, 4) Community 
Conservancies, 5) Eco-tourism Bird Watching, 6) Improved Livestock Husbandry, 7) Organic 
Farming, 8) Community Eco-lodges and campsites, 9) Agro-Forestry, and 10) Greenhouse 
House Farming & Horticulture were selected as appropriate innovative practices that have the 
potential to simultaneously secure enough high-quality agricultural production, conserve 
biodiversity, manage natural resource base and raise rural income and well-being. These BC-
SLMPs were endorsed by the local communities for adoption. These best-bet good practices 
and technological innovations are the solution to increasing agricultural productivity while 
sustaining ecosystems. Our results support the notion that agricultural farms, conservancies, 
ranches, parks and reserves are important for protecting biodiversity and suggest that future 
conservation efforts may require less reliance on reserves & parks and a greater focus on 
community owned and private lands outside protected area network. We discuss an integrated 
system that should provide livelihood opportunities for the people living in and around SME 
that are compatible with conservation goals thus simultaneously conserving biodiversity and 
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supporting local livelihoods. Based on the principle of enhancing natural biological processes, 
this integrated system will represent a winning combination that enhances biodiversity 
conservation, increases crop yields, enhances soil biological activity, assist in nutrient 
recycling, intensifies land use, improves profits, and therefore, help reduce poverty and 
malnutrition and strengthen environmental sustainability and wellbeing of the local 
community. 
 
In order to support livelihoods, however, land management in SME should embrace the three 
pillars of sustainability including (1) environment (support biodiversity and ecosystem services; 
sustain productive agriculture, avoid encroachment onto natural ecosystems and manage 
natural resources well); (2) social (foster healthy populations with the greatest chances of 
realizing their development potential, improve livelihoods by providing food, feed, and fuel; 
and (3) economic (provide income to rural communities and increase the value of agricultural 
produce throughout the value chain). 
 
The research results were disseminated to over five million audiences within and outside the 
project sites through: publication in peer reviewed scientific journals, workshops, media, 
review and planning meetings, audio visuals, scientific conferences, posters and leaflets, E-
mail, website and other communication tools including ASARECA website (www.asareca.org). 
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APPROACH AND ORGANIZATION OF THE STUDY 
 
An introduction gives an overview of research and conservation of biodiversity and social 
economic status in the SME conservation area. Following the introduction, the results of this 
study are presented as a sequence of discrete sections, each subsection presenting a diversity 
of information on social economics (i land use mapping, social economics and livelihoods) 
and biodiversity (ii) below ground biodiversity; iii) invertebrates; iv) birds; v) mammals; and vi) 
plant species) arising from one year survey from July 2009 to December 2010. These results 
paints the big picture of our understanding concerning the abundance, distribution and 
conservation status of biodiversity and social economic status of local communities in the SME 
conservation area and wildlife migratory corridor. We also present results of stakeholders’ 
consultative workshops that were conducted to identify, document and avail information on 
appropriate innovative agro- demand-driven biodiversity-based best-bet conservation-friendly 
and sustainable land management practices and technologies (BC-SLMP) that have the 
potential to simultaneously secure enough high-quality agricultural production, conserve 
biodiversity, manage natural resource base and raise rural income and well-being. 
Collectively, this book help to document biodiversity found in the SME and how it can be 
sustainably integrated with production practices to promote sustainable livelihoods and 
effective conservation options for the SME wildlife conservation area and migratory corridor.  
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1. INTRODUCTION 

 1.1 Overview 
Despite many years of promotion and investments in conservation, the ECA sub-region 
continues to experience accelerated degradation of agro-ecosystems and biological resources 
(see Amutete 2005;Bennun and Njoroge 1999; Muchai and others 2002a;Warui 
2005;Nikundiwe 2004;Mwangomo 2002; Nyawira 2006; Tibulwa and others 2011;Muchane 
and others 2012a&b). This is characterized by the loss of important forest cover, grasslands, 
soil fertility and genetic pools of animal, plant and microbial species and agro-biodiversity 
leading to escalating poverty, food insecurity and reduced real investments in managing the 
ecosystem (Omamo 2006; Nassef and others 2009; Mwakaje and others 2013; Brown and 
others 2011).  

Biodiversity which refers to the totality of genes, species and ecosystems is important 
for the functioning of all ecosystems. Services drawn from biodiversity and ecosystems 
including crop pollination, nutrient cycling, soil formation water filtration, and flood control, 
among others make a critical contribution towards humanity’s well-being (European 
Commission, 2000, Kideghesho and others 2006). Humankind depends on the health of 
global ecosystems for survival (UNDP). Biodiversity has long been considered a crucial tool 
for global poverty alleviation and development (Prescott-Allen, 2001, Krishna 2009).  

Biodiversity conservation is influenced by a combination of economic, social, and 
cultural factors that affect diversity of land management by the local community. Agriculture 
in the tropics is characterized by a wide agro-diversity (the diversity of land management 
practices or farming systems and the dynamic variation within and between them, including 
varieties of crops, farming intensity, mixed subsistence farming systems, crop rotation, agro-
forestry systems, livestock husbandry, pastoralism, zero grazing, stocking rates, livestock 
breeds, wildlife tourism, wild products collection and other land management systems). These 
agro-diversity have emerged as livelihood strategies and have given rise to social practices 
which are adapted to the multiple environmental opportunities in savannah ecosystem 
regions.  

The traditional resource use and management strategies in the savannah ecosystems, 
together with the rich cultural heritage they entail, however, are being continuously replaced 
by unsustainable intensive production and resource extraction. The impacts and implications 
of such livelihood shifts for both ecosystem health and human livelihood (income, food and 
security) in savannah ecosystem are an important cause, particularly in the context of the 
growing manifestations of climate change currently witnessed globally (Dixon and Guill 
2003).  

Natural resources in the savannah ecosystems, for example, are continually degraded 
because of overgrazing resulting from overstocking of livestock as well as the general 
perception that turning crops directly into income generates higher benefits than conservation. 
Yet, agricultural productivity in Kenya and Tanzania (as it is the case in other ECA countries) 
per unit of natural resources, labour and capital invested is among the lowest in the world - a 
fact closely related to escalating poverty, food insecurity and reduced real investments in 
managing the ecosystem (FAO 2004). Because returns are poor, agricultural systems are 
extensive rather than intensive, leading to loss of habitat and biodiversity. On the other hand, 
farming systems in the two countries (as it is the case in other ECA countries) are in transition 
from traditional to modern systems (mono-cropping, high yielding cultivars, and heavy 
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external inputs) with modern or selected commercial varieties dominating the indigenous and 
local varieties. This transition constitutes a drastic site disturbance which alters both the 
abundance and species composition causing loss of local crops cultivars, beneficial soil 
organisms (bacteria and fungi), beneficial insects, birds and mammals among other taxa before 
their role in the ecosystems is established. Yet, it is now evident that both above and below 
ground biodiversity plays a critical role in overall sustainable development, poverty 
eradication, ecosystems stability, livelihoods and survival of local communities and cultural 
integrity (Muchai et al. 2002, Liang et al., 2009).  

Livelihoods refers the capabilities, assets (human, natural resources, financial, social, 
and physical capitals, claims, and access), and activities and choices required for a means to a 
living (Conway and Chambers 1991) by households. Livelihood can vary within geographic 
areas, across sectors, and even within households over time (see Ellis 2000). In the SME 
environment, people typically survive by doing many different livelihood options, rather than 
just a few. Rural households (defined as the socio-economic unit which resides in the same 
place, shares meals, and coordinates decisions on resource allocation and income pooling 
(Ellis 1993) in SME are often composed of varied livelihood strategies in which agriculture and 
use of natural resources play a central part. There is surprisingly little information on SME 
local livelihood strategies and their underlying micro-macro links, in particular regarding the 
dynamic ‘policies, institutions, and processes’ (PIPs) that influence the relationship between 
livelihoods and the local environment. Such information is vital for an understanding of the 
factors that encourage certain land uses and disfavor others, especially for those concerned 
with promoting a sustainable livelihoods approach which integrates both production and 
conservation goals. There is need to identify and endorse sustainable livelihoods that are able 
to maintain or enhance the local and regional environmental and social economic assets on 
which livelihoods depend on. 

In order to benefit biodiversity and rural livelihood, therefore, there is urgent need to 
explore pathways which will have positive impact on peoples’ livelihoods and biodiversity 
through integrating biodiversity conservation objectives with those of sustainable use, 
development and livelihoods. This requires an integrated system that provides livelihood 
opportunities to the people but at the same time conserves biodiversity. Such an integrated 
system will represent a winning combination that enhances biodiversity conservation, and 
strengthen environmental sustainability and wellbeing of the local community.  

 

Poor Local Communities in SME 
 

  

A rich biodiversity in SME 

Maasai Mara - a wildlife spectacle!
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Local communities in SME live below 
theUS$1.25-a-dayextreme poverty level 

 

The BASE (Best-bet Agro-diversity in Savanna Ecosystem project) officially referred to as 
“Integrating agro-diversity with conservation to Improve livelihoods in savannah 
ecosystems” combines technical, policy, social, institutional and enterprise issues in managing 
natural resources for socio-economic benefits and environmental services. The project focused 
on understanding and identifying different best practices within the landscapes that can 
maintain higher levels of biodiversity and foster connectivity and ecosystem function while at 
the same time improve food security, income and livelihoods. We aimed at contributing to the 
interdisciplinary effort of understanding and promoting sustainable livelihood and biological 
conservation in savannah ecosystems within the ECA sub region. In this study, we created a 
strong cooperative approach by government agencies, local communities and other users of 
the natural resources to ensure maximum synergy and complementarities in the efforts to 
conserve the integrity of SME.  

The project was responding to the demands of the local communities to integrate 
productivity with beneficial conservation of agro-ecosystems for socio-economic benefits and 
environmental services (simultaneously taking care of multiple needs— income, food, 
conservation, and improved natural resource management). It also was responding to national 
development objectives as outlined in long-term economic development blueprint for Kenya, 
the “Kenya Vision 2030” (GOK 2007) and Tanzania’s vision 2020 initiatives. Internationally, it 
directly responds to global challenges such as those set by the Millennium Development 
Goals (MDG’s) (United Nations 2000) and international agreements (e.g. Convention on 
Biological Diversity (Secretariat of CBD 2001) for sustainable use and conservation of natural 
resources). It emphasizes that natural resources should be managed in a way that will improve 
productivity while at the same time, conserve and enhance the natural resource base in ways 
that increase its benefits to humankind. With the help of local communities, the project aims 
at piloting best-bet options for enhanced agro-biodiversity, land productivity and ecosystem 
integrity. The project also aims at providing these BC-SLMPs to policy-makers to better 
estimate the total economic value of the natural resources and to raise awareness for more 
supportive policies. In addition, the project also seeks to empower end-users of its results 
(farmers, pastoralists and local institutions) by integrating local capacity building into its 
research.  

The Serengeti Mara Ecosystem (SME) is of exceptional regional importance in Kenya 
and Tanzania, and of global relevance in terms of its biodiversity and scenic beauty. However, 
a dense human population and intense land use system exist so close to protected areas and 
wildlife around the SME. In order to provide long-term persistence of biodiversity and 
conservation of the globally significant Serengeti Mara ecosystem, the Kenyan and Tanzanian 

Poaching is a real threat in SME 
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government needs to ensure the protection of threatened native species and ecological 
communities for human benefits. Yet, changes to the landscape and native habitat as a result 
of unsustainable human activity have put many of these unique species and communities at 
risk. Climate change adds yet another pressure on natural ecosystems. The stresses on both the 
agricultural land and the remaining pristine natural habitats are intense and require an 
integrated ecosystem management approach that would ensure the generation of a regional 
environmental benefit from the environmentally-friendly best bet agro-diversity and 
development activities. If the impacts of human pressure and climate change on biodiversity 
persist, and current development trends and constraints on the ecosystem continue, this will 
lead to exacerbated land degradation and an increase in the rate of biodiversity loss with 
negative consequence and undue suffering to human well being due to negative effects on the 
livelihoods of the surrounding population. The Convention on Biological Diversity (CBD), 
however, recognizes that there are significant opportunities for enhancing the conservation of 
biodiversity for the benefit of human kind. In this study (2009-2010), we created a strong 
cooperative approach by government agencies, local communities and other users of the 
natural resources to ensure maximum synergy and complementarities in the efforts to conserve 
the integrity of SME through promotion of environmentally friendly agricultural development 
and agro-diversity conserving practices that will improve rural livelihoods while conserving 
the environment.  Of particular interest is the identification of appropriate innovative agro- 
demand-driven biodiversity-based best-bet conservation-friendly and sustainable land 
management practices and technologies (BC-SLMP) that have the potential to simultaneously 
secure enough high-quality agricultural production, conserve biodiversity, manage natural 
resource base and raise rural income and well-being. These BC-SLMPs can contribute to 
poverty reduction by promoting conservation and sustainable use of natural resources 
(including, soils and biota) and improvement of agricultural and pastoralism activities.  

The Serengeti-Mara savannah ecosystem despite being endowed with various natural 
resources is among the most threatened ecosystem in the world. Unsustainable human 
activities coupled with land use policies that may not be adequately responsive to the 
demands of the period, have coalesced to become threats, resulting into reduced land 
productivity, over cultivation, overgrazing, reduced forest cover, increased fragmentation, 
losses in biodiversity and environmental resources and escalated poverty within the 
ecosystem. The environmental concern over the degrading forces of the ecosystem continues 
to grow. This worries all stakeholders, especially the local communities whose livelihoods are 
threatened. People whose livelihoods are threatened are likely to engage in more desperate 
practices of trying to eke out a living. Such practices not only exacerbate the situation, but 
also set the people into direct conflict with the other stakeholders, notably, conservationists 
and landowners, not to mention human-environment conflicts and human-wildlife conflicts. 
These conflicts generate severe negative externalities and complicate further the challenge of 
managing common pool resources, which are already prone to the free rider problem and 
overexploitation. Governments on their part lose tax revenue due to impeded economic 
activities. It is imperative therefore that as human populations within the region grow as life 
styles changes and global climatic changes occur, innovative technologies and management 
practices that take cognisance of all these factors be identified, developed adopted and 
adapted. There is need for models of environmental exploitation that guarantee a balanced 
and sustainable ecosystem. This study therefore addressed this urgent socio-economic and 
environmental need. In so doing however, we recognized that technocratic models of 
development and conservation have failed world over and that participation facilitates 
empowerment. We therefore actively engaged the stakeholders with a view to achieve two 
main goals: 1) empower them through participation and 2) harness their wealth of knowledge 
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in developing appropriate innovative best-bet practices/technologies. These 
models/technologies are expected to improve livelihoods, income, security and revenues 
while maintaining a sustainable ecosystem. The social importance of biodiversity both in 
protected areas network and across the entire SME landscape, is demonstrated by increasing 
attempts by local communities to nurture ecosystems back to health. This emphasizes 
potential for developing approaches that integrate conservation and livelihood development. 
Indeed, a recent study by Liang and Brookfield (2009), claimed that sustainable small scale 
farming provide livelihoods and it can also conserve biodiversity, suggesting that it is possible 
to achieve the twin goals of biodiversity conservation and improving local livelihoods at the 
same time.  
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 1.2 Goals and Objectives 

1.2.1 Project the goal 
The goal of our project was to contribute to enhanced sustainable ecosystem-based 
integrated land management and value addition and competitiveness in savannah 
ecosystem in the eastern and central African region for greater ecosystem stability, 
enhanced biodiversity conservation, productivity and improved rural livelihoods. 

1.2.2 Project purpose 
Enhanced utilization of best-bet land use practices in the Serengeti-Mara region thus 
balancing biodiversity conservation with community livelihoods. 

1.2.3 Project objectives 
The study emphasized the need for local communities to attain sustainable optimal 
ways of managing natural resources to improve livelihoods. It seeks to identify best 
land use and management practices (agro-diversity) that favour biodiversity while 
providing livelihoods. Therefore, the objectives of this project were: 

(1) Best-bet sustainable land use practices validated by stakeholders and  
(2) Best-bet sustainable land use practices made available for uptake.  

 

1.2.3 Target groups and beneficiaries of our project 
1. Local Rural Communities. 
2. Biodiversity Conservationists. 
3. Landowners. 
4. Farmers (Livestock Farmers, Bee farmers. 
5. Traders, Businessmen and Processors (hive products, milk, meat skin & hides, 

Poultry products, agricultural crops products). 
6. Tourists, Tourism, Local Hoteliers and Hospitality Industry.  
7. Local tour guides. 
8. The local and international schools, colleges and universities, and Scientists, 
9. Industry. 
10. Agricultural officers. 
11. Milk industry, meat industry, skins and hides industry.  
12. Building industry, Pharmaceutical Companies, Perfumery, Flavor, Soaps and 

Cosmetic industries, Herbalists, Apitherapists, Carpenters. 
13. Bio-prospectors, Carbon Market Creditors, Carbon Credit Traders. 
14. Women, Youth, and Men. 
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1.2.4 Expected results/outputs 
 

1.2.4.1 Result 1.  Demand driven technologies (land use practices) in the Serengeti –Mara region 
generated 

1.1 Map, document and evaluate existing land use practices  
1.2 Conduct socio-economic surveys  in the ecosystem   
1.3 Conduct biodiversity surveys in the ecosystem  
1.4 Assess nature and dynamics of human-wildlife conflicts and their impact on people’s 

livelihood and natural resources 
1.5 Workshops to select best bet with local communities 
 

1.2.4.2 Result 2. Capacity for best bet land strengthened  

2.1 Review existing policies/cultural/societal norms relevant to improve land use and 
biodiversity conservation 

2.2 Sensitization and awareness creation on best bet land use to stakeholders 
2.3 Organize workshop to identify appropriate partners to facilitate adoption of best bet 

practices 
 

1.2.4.3 Result 3.  Availability of information on best bet land use practices enhanced 

3.1 Review channels of communication for dissemination of bets bet land use. 
3.2 Package information on bets bet land use practices generated by the project 
3.3 Disseminate knowledge and information on best-bet land use practices 
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2. METHODOLOGY 

 2.1 Study area 
This study was conducted in the Serengeti-Mara ecosystem (SME) extending on both sides of 
Kenya and Tanzania. The SME lie between Longitudes 33o 32’ 25.99’’E and 35o 51’ 12.92’’E; 
and Latitudes 0o 48’ 05.09’’S and 3o 56’ 15.46’’S and covers about 44,603 km2 (Figure 1). The 
SME has a conservation core, consisting of the Serengeti National Park (SNP) in Tanzania, 
continuous with the Maasai Mara National Reserve (MMNR) in Kenya. The protected areas are 
surrounded by a ring of buffer zones: inner and outer group ranches (GR) in Kenya that are 
under communal or private ownership, either by groups of families (group ownership) or by 
individual families (individual ownership); Ngorongoro Conservation Area (NCA), Loliondo 
Game Controlled Area (LGCA), and Maswa, Grumeti, and Ikorongo game reserves in 
Tanzania. The SME naturally supports open savannah and a mixture of forest and woodland 
with scattered bushes, but is rapidly being transformed into cultivated land. The main land 
uses in the area are pastoralism, tourism and agriculture. The SME landscape is one of the 
richest ecoregions in Africa, supporting many species of mammals, and a diversity of endemic 
birds, amphibians, reptiles, fish and invertebrates. The Ecosystem also hosts other remarkable 
and unique fauna and flora with high rates of endemism among many taxa. Over 1.7 million 
wildebeests accompanied by about 800,000 gazelles and Zebras migrate from Serengeti into 
Maasai Mara and back. This migration follows a clockwise direction dictated by the rain 
patterns in the Serengeti Mara ecosystem.  The herds congregate in Mara between August and 
November.  Between December and March, the herds congregate in Eastern Serengeti Plains 
where calving takes place.  The Serengeti Mara Ecosystem also provides food, materials, 
medicine and cultural resources for millions of people and plays an important role as a sink 
for and potential source of global emissions of carbon dioxide. Despite this, more than half of 
the wildlife in this ecosystem has disappeared in the last three decades as the community 
areas surrounding the reserve are converted into farming (Sinclair, et al., 2002, Kideghesho 
and others 2006). The SME presents one of those ecosystems in East and Central Africa (ECA) 
region in which considerable changes in land cover and land use have taken place in the past 
25 years in the rangelands surrounding the protected core of the ecosystem (Serneels and 
others 2001). The original communal land management system, based on cattle grazing, has 
recently transitioned into private ownership. The SME has more recently been volatile area 
with frequent incidents of insecurity, aggravated by tribal clashes due to re-settlement, cattle 
theft, politics and disputes over control of pastures and water. The area’s wildlife has been 
poached and there is extensive snaring of animals for the illegal bush meat trade. The forest 
cover has been widely deforested for the illegal charcoal industry, while the savannah 
pastures have been fiercely over grazed. The unprecedented and rapid fragmentation of the 
buffer zone poses a threat to the integrity and thereby the sustainability of the entire Serengeti-
Mara Ecosystem.  The protected area is surrounded by semi-arid rangelands with c.800mm 
per year, that are largely inhabited by Maasai agro-pastoralists in the east while in west (with 
c.1200mm per year) comprises of intensive agriculture with mono-cropping systems of maize 
and wheat with a few areas with maize/beans mixed cropping and or cassava/millet mixed 
cropping. Land cover changes in SME are most pronounced in the Kenyan part, surrounding 
the Maasai Mara National Reserve. Permanent settlements in these areas have spread from the 
north to the south in the last 50 years, with significant settlement areas accompanied by 
subsistence cultivation and herding now on the northern border of the Maasai Mara National 
Reserve. In the Tanzanian side, although land cover changes are less pronounced, expansion 
of smallholder cultivation or natural succession in rangelands are reported with extensive 
areas of cultivated land (subsistence to medium-scale agriculture) found in the unprotected 
lands. These changes and recent efforts to privatize land, coupled with effect of climate 
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change are changing the way people have interacted with biodiversity over many millennia, 
resulting in decline in wildlife both inside and outside the protected area network within SME. 
Although pastoralists and wildlife have harmoniously co-existed in SME for many years, 
competition for scarce grazing and other resources is increasing, and the potential for conflicts 
between livestock owners and wildlife managers is growing as pastoralists and agro-
pastoralists move into new areas and/or live in the vicinity of protected areas (e.g. see Boyd et 
al. 1999, Mario et al 2009, Wakibara and others in Prep). Wildlife and indigenous people co-
existed for many years, usually with limited conflict; but in recent years, the conflict has 
intensified, mainly due to increasing human population, changing land use patterns, and 
altered perceptions of wildlife. Rainfall in the area is generally influenced by the Inter-tropical 
Convergence Zone, but local variations in topography together with orographic and diurnal 
effects play a major role in rainfall patterns in the study area. The main rain shadow areas 
encompass the dry south-eastern region, with a mean normal rainfall of approximately 
400mm. There is an overall rainfall gradient from the dry south-eastern plains (500-800mm) to 
the wet north-west (1200-1600mm).  
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Figure 1: Map showing study sites in Serengeti Mara Ecosystem in Kenya and Tanzania  
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 2.2 Methods 
A biodiversity and social economic study was conducted on a whole set of biological and 
social economics parameters examined across different land use and management practices 
and communities.  

 
The study aimed at characterizing biodiversity and livelihoods in SME. Biodiversity was 

assessed using standard universal rapid biodiversity sampling and survey techniques. 
Livelihood change was assessed using semi- structured questionnaire, focus groups and 
household analysis tools. Times series Landsat images (1984, 1986, and 1996, 2004) of the 
SME in both side of the Tanzania and Kenya were interpreted and classified to establish the 
pattern in land use changes.  

 
The study taxa included plants, below ground biodiversity, invertebrates, birds, and 

mammals. These were used as representative taxa to help in understanding the biodiversity of 
the SME conservation area and wildlife migratory corridor. These taxa were used as a 
surrogate measure of biodiversity value at a landscape scale to document source and nature of 
biodiversity losses and or gain and the environmental degradation across the SME. 
Measurement of biodiversity is an enormous, and usually impractical task (Hawksworth 1995). 
Furthermore, the time and resources taken to assess diversity rise exponentially as the 
organisms in question become smaller and less well-known (Lawton et al.  1998). This 
necessitates the use of one or more indicator groups (Pearson 1995). No indicator group is 
perfect for all purposes. Plants, below ground biodiversity, invertebrates, birds and mammals, 
however, have many advantages if the purpose is to obtain a general view of how community 
structure and species diversity are changing across land use and management practices. They 
fulfill most of the criteria listed by Pearson (1995) for a good indicator group for monitoring: 
i.e. they are taxonomically well-known and stable, populations are readily surveyed and 
manipulated. Higher taxa occupy a breadth of habitats and a broad geographical range, and 
populations (for many species) are specialized within a narrow habitat (Bennun and Fanshawe 
1997). By measuring the changes in the study taxa across location, natural habitat, and land-
use intensity, we were able to relate changes in biodiversity communities to changes in land-
use (and associated changes in vegetation structure). We examined not just species diversity 
but the populations of particular species. In this way, we were able to (a) examine which 
species or species-groups of biodiversity respond to land-use changes, and in what manner; 
(b) suggest appropriate indicator species or species-groups whose populations could be 
tracked for biodiversity monitoring in future. We were also able to (1) identify potential 
synergies such as potential compatibility or incompatibility of extensive livestock with wildlife 
enterprises, (2) create and promote community awareness of the linkages between potential 
economic incentives provided by biodiversity utilization and revenue accrued from 
conservation, (3) examine the critical impacts of existing land-tenure systems (including 
cultural and societal influence on biodiversity conservation) on the biodiversity in the SME 
conservation area wildlife migratory corridor of the SME savannah ecosystem, and (4) identify 
strategies to ensure the good conservation status of the ecosystem is sustained.  
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2.2.1 Land use Map 
A detailed land-use and habitat map of the proposed study area was obtained. From this the 
approximate location of study plots were pinpointed beforehand. The study was conducted in 
pre-established study land use/habitat categories in both wet and dry parts of the Mara-
Serengeti savannah ecosystem on both Kenya and Tanzania side. We identify and mapped all 
indigenous woodland/forest, grassland patches and surrounding matrix (cultivated land) in the 
study area. The study area was divided into four study sites (replicated twice viz. Kenya and 
Tanzania), at least 50km apart. In each study site, four pairs of matched 5 x 5-km field study 
plots were selected each containing uniform land use differing according to major land use 
types viz., (i) indigenous woodland/forest, (ii) natural grasslands, (iii) commercial plantation 
and (iv) mixed subsistence cropping. Within each study site, the field study plots were 
adjacent and similar in topography, soils and altitude, differing only in the intensity of land-
use and habitat degradation. The size of field study plots was deemed to be large enough to 
demonstrate effects at a landscape scale but small enough to contain reasonably 
homogeneous habitat. Field study plots were separated from other plots by at least 500 m 
wide strips to make them separate units. Each field study plot was subdivided into 4 blocks. 
After the pilot work, permanent markers (with their GPS readings) were established at 10 m 
intervals in a grid system covering all four blocks to provide reference sampling points for 
random sampling of biodiversity data in appropriate sampling plots/transects with 4 replicates. 
Four field visits (early and late periods of wet and dry seasons) were conducted during the 
study period.  

2.2.2 Sampling design: Overall strategy 
Vertebrates, Macrofauna, microbiota and soil (for physical and chemical analyses) were 
sampled in transects (see methods for specific details for each taxon). In addition, social 
economic data was sampled. A number of workshops were held to engage target stakeholders 
in project activities. Target stakeholders and representatives of beneficiaries were involved in 
data collection. Analysis of farm records for each management regime guided estimation of 
economic returns (and trade-offs between economic losses and retention of biodiversity) and 
practical realities of economic principles guiding landowner cooperation in biodiversity 
conservation. 

2.2.3 Vegetation sampling 
In each study plot, a 3 kilometre transect was established and sampled. Within each transect, 
four plots measuring 50 by 50 m, located along its length were sampled. The plots were 
located at least 750 m apart to ensure sample independence. In each plot, the plants were 
recorded in order to provide an overview of plant diversity and composition. Fertile plant 
specimens were collected and processed for deposition in the EA herbarium, NMK. Plant 
specimens that could not be identified in the field were confirmed at the East African 
Herbarium, NMK. Plant nomenclature followed Agnew and Agnew (1994), Beentje (1994) 
and Flora of Tropical East Africa. The canopy covers within the three life form layers i.e. herb, 
shrub and tree layers were estimated in each plot. Habitat variables that contribute to range 
conditions were recorded within the same 50 x 50 m plots. The most consistently used attributes of 
range conditions (Herlocker) variables collected included: Soil erosion, trails, surface crusting, litter 
cover, growth forms, and hedging and shrub vigour.  
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2.2.4 Invertebrates 
The main methods of invertebrate collection were pitfall-trapping, sweep-netting, pan traps, 
malaise traps and collection of soil samples (for soil living arthropods). Most of these methods 
have successfully been used elsewhere (Coddington et al. 1991; Scharff and Griswold 1996; 
Warui et al 2005). However in this study, methods specific to particular group of invertebrates 
were employed. For examples sweeping were done along randomly selected transects from 
each of the habitat types. Several groups of invertebrates were collected for data analysis 
including bees, butterflies, beetles, earthworms and spiders among others. Pitfall traps were 
used to collect Epigaeic invertebrates. They consisted of straight-sided containers sunk level 
with the surface of the ground to which invertebrates inadvertently fall (Greenslade 1964, 
Sutherland 1996). Each trap consisted of two plastic cups 500 cm3 in volume. Distance 
sampling protocol (Buckland and others 1993) was applied for collecting specific group of 
spiders where applicable. 

 

2.2.5Below Ground Biodiversity 
2.2.5.1 Sampling design: Macrofauna, microbiota and soil as well as above-ground vegetation 
were sampled in transects of 40 x 5m in different land use replicated 4 times in each study 
site.  

2.2.5.1.1 Soil Sampling for soil properties: Prior to sampling of macrofauna and microbiota, 
soil cores were taken from undisturbed ground adjacent to each monolith trench for basic 
physical and chemical soil properties (bulk density, texture, pH, total C, total N, exchangeable 
cations, available P, CEC, Al3+ and H+).This helped to correlate soil properties with the 
presence/absence of particular taxa and functional groups.  

2.2.5.1.2 Aboveground vegetation sampling: Above-ground vegetation was determined on 
features such as mean canopy height, crown cover percent, basal area, dominant 
cover/abundance scores for ground flora, litter accumulation and abundance, plant species 
and generic richness. This assisted in arranging sites along botanical diversity gradients which 
have some relationship to their actual positions in the chronosequences and disturbance 
intensifications.   

2.2.5.1.3 Macrofauna sampling: Macrofauna (earthworms, millipede and ants) were sampled 
according to procedures by Anderson and Ingram (1993). Eight sampling points (for monoliths) 
of equal spacing will be located and marked along the 40 x 5m transect. Monoliths of 
25x25cm were marked with a wooden quadrat of outside dimensions. Each monolith was 
isolated by cutting down with a spade a few centimetres outside the quadrat and then digging 
a 20cm wide and 30cm deep trench around it.  The delimited monolith was divided into three 
layers, 0-10cm, 10-20cm and 20-30cm and each layer will be hand-sort separately for 
macrofauna.  

2.2.5.1.4 Rhizobia: Soil for rhizobia was cored to a depth of 20 cm from 20 points randomly 
in each transect, bulked to form a composite sample of about 300g which was placed inside a 
sterile plastic bag. Populations of rhizobia in the soil were estimated by the Most Probable 
Number method (Woomer et al., 1990). Leguminous and herbaceous plants were also 
identified, and nodules excavated from their finer roots. Nodules were isolated and 
characterized based on growth rate, colony shape and colony colour in the laboratory 
(Vincent, 1970). 
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2.2.5.1.5 Arbuscular Mycorrhizae Fungi (AMF): Soil for AMF was cored to a depth of 20 cm 
from 20 points randomly in each transect, bulked to form a composite sample of about 1kg 
(methods by Anderson and Ingram, 1993). AMF was extracted through wet sieving method 
described by Sieverding (1991) and identified under microscope based on colour, size and 
shape, following the key by Schenck and Perez (1990). A diagnostic slide was made with 
similar AMF spores with attachments and hyphal terminal for measurements of spore size 
(length x Breadth), thickness of all walls or wall layers, reaction of spore to Melzer’s reagent, 
presence ornamentation and attachment (its structure, shape and size, shape, dimension). 
Those spores requiring further description were submitted to an internationally accredited 
Herbarium for identification.  

2.2.5.1.6 Mushrooms sampling: Inventory of mushrooms in the area were conducted in each 
transect.  Mushroom were uprooted by digging around the fruit body (2 inches away) making 
sure not to destroy the root. Photograph of each specimen were taken, and all features of the 
fruit body (mushroom) described to identify fungi species associated to each fruiting body. 
Edible and non/edible mushrooms were also be identified. 

 

2.2.6Birds 
Within each study plot, four 1-km transects were randomly laid out and a single observer walk 
their length, in the period 07:00–10:00 a.m. All birds detected were identified and recorded, 
together with their perpendicular distance from the transect line. Timing of breeding for 
gamebirds was deduced from behaviour indicative of different stages of breeding e.g. pairing 
and number of juveniles in a flock. Juveniles will be distinguished from adults by their size 
and plumage development. For this all gamebirds, nests were searched for opportunistically 
and monitored. The number of potential gamebirds predators encountered, in this case small 
mammalian predators and raptors, were also recorded during each count.  
 

2.2.7Mammals 
2.2.7.1 Large Mammals 

Within each study plot, four 10-km transects were randomly laid out and observers walk/drive 
their length, in the period 07:00–10:00 a.m. All large mammals detected were identified and 
recorded, together with their perpendicular distance from the transect line. The numbers of 
herbivores, larger than Dikdik, within the study site were counted when encountered. These 
were used as a measure of grazing intensity in large animal units (LAU), the equivalent to 454 
kg of cow (Jansen et. al 1999). 
 

2.2.7.2 Small Mammals Sampling 

Rodents, shrews and other insectivoresweretrapped using live traps (Sherman, Pitfalls and 
Drifts).  The traps werelaid down at night, on the determined transects for each study plots.  
Traps werelaid down at 10 m intervals along the transects.  The traps werechecked every 
morning for two consecutive days per transect.  Each specimen trapped was identified, sexed, 
aged and standard morphometric measurements taken. Reproductive condition of each 
specimen was determined by noting position (abdominal or scrotal) of testes in males and 
presence or absence of embryos or placental scars as well as the size and condition of teats in 
females.  
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2.2.8Social economic study 

2.2.8.1 Study design 
This study was conducted among communities in the Mara-Serengeti Savannah ecosystem in 
Kenya and Tanzania. Participatory approaches wereused. Focus group discussions (FGDs), key 
informant interviews and questionnaires wereused at different times to collect information. 
The study used multi-stage purposive random sampling using administrative units to arrive at 
smallest unit from which householdswereselected. Purposive randomization ensured that all 
stakeholders are included in the study. The study clustered households into female- and male-
headed and employed simple random sampling to select households for study. Households, 
therefore, formed the unit of analysis for this study whereby a rapid appraisal of the issues to 
be addressed was done using a self administered questionnaire. At the household level, the 
study seeks to capture views of the head of the household. In the unlikely event that the head 
is away a second attempt was made before being replaced by the immediate household. 
Research assistants familiar with local language and context assisted in administration of the 
questionnaire after brief training. In addition, the study also systematically sampled 
respondents from a list of land and ranch owners as well as managers of such land or ranches. 
More focus group discussions (FGDs) wereused to capture views elucidated from household 
respondents. Workshops had a two-fold use as capacity development as well as data 
collection meetings. 

2.2.7.2 Sample size 
The number of FGDs and key informant interviews (KIIs) to be conducted weredetermined by 
the saturation point of issues under investigation. Therefore, the FGDs and KIIs 
werediscontinued once no new information wasforthcoming. The study sampled 200 
households from each of the two countries making a total sample of 400 respondents. Key 
informants and FGD participantswereidentified during the reconnaissance survey. Their 
selection werebased on their familiarity and knowledge of the issues and communities under 
investigation. FGDs werecomposed of 8-12 participants desegregated on the basis of gender, 
age and level of education. 

2.2.7.3 Research instruments 
Research tools for this study comprised of questionnaire and FGD, and key informant 
interview guides, documented analysis and observation. FGDs and key informant interviews 
wereinitially held to generate information to aid in focusing the questionnaires and getting 
informed guidance on how best to approach the potentially sensitive issues of access and 
control over land and other natural resources among the communities. Questionnaires 
wereused to gather more data from numerous households so as to categorize and prioritize 
interventions based on demand. Documented analysis was used to gather documented 
information on policies and other interventions in the study area. Observation technique was 
used to gather supplementary information on the respondents as well as assisted in ground 
truthing and data triangulation. Research instruments were pre-tested for clarity and reliability 
and modified accordingly prior to the commencement of the actual study. During the whole 
period of data collection in the main study, there weredebriefing on daily basis, to scan 
through data coming in, identify problems in data collection and find ways of going around 
them identify saturation points of themes and re-strategize on the way forward for qualitative 
methods.  
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2.2.8 Workshops 
Five workshops were conducted during the study periods. These included an inception 
workshop, stakeholder’s workshops, project review workshop, write-shop workshop and 
workshops to select best bet with local communities. Local community stakeholders were 
invited from four study sites in Kenya: Talek/Koiyiaki, Lolgorian/Isokon, Sekenani/Siana and 
Kawai/Mpata; and Tanzania: Nyansurura/Gibaso, Loliondo/Maloni/Mdito, 
Machochwe/Kisangura and Ololosokwan/Soitsambu) representing the different biophysical 
(rainfall and climate) and cultural settings in both dry and wet sides of SME using a 
participatory mapping exercise. A total of 200 stakeholders (respondents) were consulted in 
the study area (25 in each study site). Amongst key stakeholders were land owners/managers 
and local communities living near and/or using common pool resources (accounting for 70% 
of the stakeholders). Local communities included both elderly and young males and females 
from different selected households as well as opinion leaders, chiefs and community 
representatives. The other respondents included representatives from local institutions 
including NGOs, FBOs and CBOs, user associations, tour operator, eco-tourists, hoteliers, 
agro-entrepreneurs, farmer groups, group ranches, conservancies and conservation groups, 
women groups, youth groups, central government, local government, private sector, agri-
business organizations, agricultural extension service providers, national agencies mandated 
to conserve biodiversity, relevant government ministries, international organizations, 
universities, NARS researchers, and policy makers/planners. 
 

2.2.3 Data analysis 
2.3.1 Social economics 

The first step to socio-economic data analysis was checking for the completeness of the 
questionnaires. The questionnaires’ werekeyed into SPSS database. The data staffs then run the 
syntax to detect and rectify any inconsistencies in the data. The initial analysis consisted of use 
of simple descriptive statistics namely: frequencies, percentages, mean median, mode and 
cross-tabulations to make summaries. The study then used inferential statistics to test each of 
the hypotheses. Among the inferential statistics that were used are regression analysis, t-test 
and Chi-square. The qualitative data underwent a process of data reduction, theme 
development, meaning making and reporting.  

2.3.2 Biodiversity 

We carried out parametric ANOVA and or non-parametric ANOVA (Kruskal-Wallis) on each 
dataset to see if there was a significant difference across the sites (or treatments). This was be 
followed by pair-wise comparisons between sites using the Mann-Whitney U test and or 
appropriate parametric methods. Matrices wereprepared for the following data: total 
numerical density, total biomass density, and number of taxonomic orders. Simple diversity 
analysis e.g. single number species richness measures such as total number of species (S) and 
Margalef’s diversity index (d) and equitability (evenness) index werecomputed.  Shannon-
Wiener diversity index (H΄) werealso computed to base e using PRIMER statistical software 
(Clarke and Warwick 1994, Clarke and Gorley 2001). If insignificant difference existed within 
plots then diversity evenness and densities of particular species and guilds werecompared 
between the plots in each matched pair, as were measures of vegetation and land-use 
intensities proxied as range conditions. These diversity parameters werethen analyzed for 
various habitat/land use types using both parametric and non parametric statistics. Tests such 
as One-way and Two-way ANOVAs, t-tests and chi-square wereemployed as necessary. 
Ordination (by plots) for family, genus and species level analysis weredone using Non-Metric 
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Multidimensional Scaling technique (Kenkel and Orloci, 1986). The end result showed the 
best type of land uses that are compatible with native biodiversity, the best indicator species, 
and information about species that can be exploited for economic gains.  

Vertebrate densities (using transects) in each study plot wereassessed using DISTANCE 
3.5 (Laake et al, 1998), which models detection rates and allows for differences in 
detectabilities between habitats. Across the matched plots, percentage changes in key taxon 
werecompared to percentage changes in other variables, and the relationships assessed 
graphically and by multiple regression models, ANOVA, or MANOVA as well. The 
relationship between species diversity and richness with the intensity of disturbance was 
assessed graphically. Sensitivity of specific species to measures of vegetation and land-use 
intensities (proxied as range conditions) weredone as above for the top ten species in terms of 
total abundance. This helped detect the most possible indicator species.  

Species-area curve was used to evaluate the adequacy of the sample size used for this 
survey. It was generated using PRIMER version 5 analytical software and was based on 
cumulative species numbers over sampled area. 

A linear break-up analysis (Meyer 1995) wereused to determine the financial 
profitability of a typical natural resource utilization operation, taking into consideration the 
number of resources available for utilization (sustainable off take), number of consumers likely 
to utilize these, and what they are likely to pay. The cost/consumer/day was taken to be the 
weighted average based on the proportion of each package in a typical consumption in Kenya 
and Tanzania (or across the world). 

(i) A qualitative synthesis was given by answering the following questions:- 
1. What is the effect of each land-use system on biodiversity? 
2. Which groups change the most with disturbance and along the land use gradient? 
3. What is the relationship between the functional group changes and the degree of 

sustainability of each land-use? 
(ii) The data presented and the arguments developed made use of alpha biodiversity (richness 

of strains, species and higher taxonomic groupings per site), abundance (numerical 
density) and biomass (biomass density).  

(iii) Further analysis proceed in the sequence:- 
1. Means per land-use. 
2. ANOVAs to distinguish real variability between land-uses from sampling error. 
3. Correlation matrices for response parameters against soil properties and land-uses. 
4. Cluster and Principal Component Analyses to position sites and land-uses on 

disturbance gradients and identify the outcomes of particular disturbance events. 
5. Correlation of responses. 
6. Spatial extrapolation. 
7. Reinterpretation with weighting factors for endemics, invasive species, and keystone 

species. 

2.3.3 Selection of BC-SLMP 
 
The selection and validation process of appropriate innovative agro- demand-driven 
biodiversity-based best-bet conservation-friendly and sustainable land management practices 
and technologies (BC-SLMP) that have the potential to simultaneously secure enough high-
quality agricultural production, conserve biodiversity, manage natural resource base and raise 
rural income and well-being BC-SLMP used participatory tools and techniques, and consisted 
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of two processes: (1) short-listing of the identified BC-SLMP and (2) ranking of stakeholders’ 
perception of BC-SLMP. Conjoint analysis (SAS transformation regression program) was used 
as a statistical preference elicitation technique to determine how stakeholders valued different 
potential BC-SLMP alternatives. 
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3 PROJECT ACHIEVEMENTS 

 3.1 Summary of achievements 
GIS tools were employed to analyze land use change over time to analyze root causes of 
biodiversity loss and land degradation across the SME.  A preliminary survey was conducted 
using the global positioning system to map sample dry and wet zones in and outside the 
protected areas of the Serengeti-Mara region.  
 
A baseline survey to determine the socio-economic characteristics of the communities in the 
study area was conducted. This included an examination of the economic potential of 
biodiversity and its contribution to livelihoods and an assessment of the views of communities 
in the areas around the National Park and National Reserve with regard to past, present and 
future management of the SME and regarding specific issues such as crop cultivation, 
sustainable use of natural resources (e.g. fuel wood, grazing, herbal medicine etc.), tourism, 
biodiversity management and socio-cultural practices and traditions conducive to 
conservation. A list of livelihood options and socio-economic development indicators of the 
livelihoods of the communities in the Serengeti-Mara ecosystem has been documented on the 
dry and wet side of the ecosystem both in Kenya and Tanzania.  
 
We have determined key biodiversity types and land use in selected landscapes in the 
Serengeti-Mara savannah ecosystem. This has helped in determining trends in abundance and 
distribution of biodiversity (below ground, invertebrate, vertebrate, and flora) in protected and 
outside protected area network within Serengeti-Mara ecosystem. The project has made 
advances in understanding the status of biodiversity conservation in relation to livelihoods in 
the Serengeti-Mara savannah ecosystem in Kenya and Tanzania. We collected baseline 
information on communities of plants, fungi, soil and below ground organisms, invertebrates, 
birds, mammals, ecosystems and habitats, how these species are distributed in the region, and 
on the extent of protected areas.  
 
This study explored how conservation and development can be integrated to improve 
biodiversity and livelihoods and identified interventions which hold a promise to improve 
both conservation and development outcome in SME. The project has provided solutions that 
fit with local communities’ current livelihood strategies and biodiversity conservation. The 
project identified, documented and availed information on appropriate innovative agro- 
demand-driven biodiversity-based best-bet conservation-friendly and sustainable land 
management practices and technologies (BC-SLMP) that have the potential to simultaneously 
secure enough high-quality agricultural production, conserve biodiversity, manage natural 
resource base and raise rural income and well-being. Using stakeholders approach, we 
identified, documented and availed appropriate BC-SLMP that have the potential to conserve 
biodiversity, manage natural resource base on which biodiversity and farming systems 
depend, raise rural income and thus improve human health and livelihood and well-being. 
These options include organic farming and eco-agriculture; agro-forestry; community 
conservancies; community museums and eco-lodges; bird watching and licensed game bird 
hunting; payment of ecosystem services; mushroom cultivation; bee keeping; greenhouse 
farming; poultry and rabbit farming; improved livestock farming; and game bird rearing. 
During a stakeholders’ preparatory and awareness workshop, the participants cited ability to 
generate steady personal income, food security, conservation, and improved natural resource 
management as important to the communities. The relevant stakeholders have been sensitized 
and awareness creation made on best bet land use practices. By using livelihood matrix 
scoring to investigate preferred best-bet livelihood options of the study communities against a 
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specified criterion, we were able to identify livelihood options that are preferred and 
prioritized by local communities and the reasons and degree to which these livelihoods are 
preferred or prioritized against specific key criteria and the trade-offs involved in choosing 
between alternatives from the point of view of local stakeholders. 

The project have reached out to relevant stakeholders and sensitized them about conservation 
and sustainable use of their natural resources, especially, biodiversity, as they relate to 
development. The team has worked with communities around SME and created community 
awareness on biodiversity conservation for livelihood development. The team has also 
assessed views of communities with regard to past, present and future management of the 
SME.  The team has also carried out agro-diversity policy review and used the information in 
recommending approaches and policies for sustainable agro-diversity management to key 
government decision makers, relevant stakeholders, and field practitioners. The team has been 
disseminating information and communication on various relevant topics in local languages, 
workshops, conferences, congresses, and peer reviewed scientific journals among other 
relevant media. 
 
The strategies for stakeholder engagement have been identified. These include guidelines and 
criteria for establishing stakeholder communication strategy and information needs. To this 
end four (4) information packages addressing identified stakeholder needs have been 
prepared. Channels for communication need that have been identified include posters and 
brochures, flyers with simple messages, audio: radio program and audio-visual; video show. 
Three (3) information delivery pathways have been identified and established. The project has 
also identified and established methodology for uptake of the BASE project, model 
highlighting the strategic communication, electronic tools for information delivery pathways 
and piloting, demonstration farm and skills transfer and capacity building strategy. 
 
Seven (7) scientific papers have been published in peer reviewed scientific journals. Two (2) 
more are in Press. Nine (9) papers are in preparation and in their final draft ready for 
submission to reputable peer reviewed scientific journals. Seven (7) conference papers have 
been presented in major conferences and congresses. Twenty three (23) technical reports have 
been sent to ASARECA. The scientific team has carried out policy reviews (one for Kenya and 
one for Tanzania) and has been disseminating information on various relevant topics using 
different information dissemination channels including scientific papers, books, conferences, 
posters, brochures, and relevant media.  
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 3.2 Detailed key achievements and their contribution to research and development 
 

MEETINGS AND WORKSHOPS 

Inception Workshop, Nairobi 
Workshop highlights 

1. The workshop was officially opened by the director general of the National Museums 
of Kenya. Seventeen participants from five institutions were represented including 
ASARECA’s program manager for agro-biodiversity and biotechnology. 

2. The project duration was reduced from 3 years to about 18 months but the budget 
remained the same.  

3. A new high flying name and acronym for the project was coined: best-bets for agro-
diversity in savanna ecosystems (BASE). 

4. A new revised roles and responsibilities matrix for each partner institution was 
discussed and agreed on. 

5. Four workshops ware planned for the durations of the project: (i) project planning and 
inception workshop (this one); (ii) the stakeholders preparatory and awareness 
workshop; (iii) the selection of the best-bet practices with the stakeholders; (iv) Annual 
general review meeting. 

6. A new revised grant chart was discussed and agreed on.  
7. A project steering committee was constituted with the following members Dr M. 

Muchai (chair & PI; NMK), Dr. H. Oyieke (DRC-NMK), Dr J. Wakibala (TANAPA), Dr 
C. Musyoki (KWS), Dr A. Macharia (NEMA), Prof. A. Nikundiwe (UD), and Mr. M. 
Wambugu (secretary & project assistant). 

8. Action plans were prepared and new budgets developed by all partner institutions. The 
action planning process helped focus teams on the proposed project outputs and guide 
them to work within the available timelines. 

9. A stakeholder analysis was carried out using the participatory action research 
approach. 18 stakeholders were identified and classified into 4 categories: (i) those to 
work closely with (ii) those to keep satisfied (iii) those to keep informed, and (iv)those 
to monitor, but with minimum effort. Each category depends on the stakeholders’ level 
of mandate and jurisdiction. 
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Stakeholders Workshop 

Workshop highlights 
Seasons Hotel, Narok, Kenya 

• A total of 75 participants comprising the local communities, relevant government 
agencies, NGOs and the project team attended the workshop. The workshop was 
officially opened by Yusuf B. Huka, District Commissioner, Narok North District.  

• The project’s Donor, ASARECA, was represented by Mr. Clet Masiga, who provided 
insights into ASARECA’s work in East and Central Africa, and the importance of this 
project to ASARECA. 

• The project’s Principle Investigator, Dr. Muchai Muchane, gave an overview of the 
project, which was followed by presentations from scientists from Kenya and Tanzania 
on the specific activities of the project. Presentations were made by Dr Charles Warui 
(NMK, Biodiversity), Mr. Bernard Ngoru (KWS, Human-Wildlife Conflict), Ms. Rehema 
Kaitila (TANAPA, Large mammals), Dr. Ayub Macharia (NEMA, Education and 
extension) and Dr. Nelson Wawire (KU, Socio-economic). 

• During the plenary session, workshop participants interacted with the project team and 
several issues were brought out. Workshop participants, including the Senior Warden 
of Maasai Mara Game Reserve, appreciated the project’s approach to address local 
communities’ needs while conserving biodiversity, but emphasized the need to 
actualize the outputs of the project.  

• Stakeholders were in support of the project because the project’s objectives were 
responding to their needs. Awareness was raised at both the District and local levels as 
stakeholders’ attendance at these levels was high. Partnerships were created amongst 
the project team, relevant government agencies, NGOs and International 
organizations. A number of pertinent issues surrounding the project, such as the 
project’s timeframe, were deliberated. Stakeholders were drawn from a wide range of 
areas, and major sectors were represented.  

Giraffe Hotel, Mugumu Tanzania 

• The workshop was attended by a wide range of stakeholders, ranging from government 
officers, local communities and representatives from International Organizations. A 
total of 75 participants comprising the local communities, relevant government 
agencies, NGOs and the project team attended the workshop. The workshop was 
officially opened bythe District Commissioner, Serengeti District. 

• The project’s lead person at the University of Dar Es Salaam (UDSM), Prof Alfeo 
Nikundiwe, took the audience through the project’s profile, while several scientists 
mainly from Tanzania made presentations on the project’s activities. Presentations 
were done by Dr. Bruno Nyundo (UDSM, Biodiversity), Chacha Werema (UDSM, 
Human-wildlife Conflicts), Donatha Tibuhwa (UDSM, Socio-economics), Prof. Alfeo 
Nikundiwe (UDSM, policy), Rehema Kaitila (TANAPA, large mammals) and Flora 
Magige (UDSM, Education and Extension).  

• The project’s participants brought out several key issues regarding biodiversity 
conservation and livelihoods improvement that the project is addressing and were 
willing to support the project. The stakeholders were supportive of the project, and 
expressed interest in assisting in any way whenever requested. 
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• The research teams from Kenya and Tanzania had an opportunity to meet and 
harmonize their methodologies to ensure that data collection was uniform in both 
Kenya and Tanzania, and methods were standard across all taxa. The way forward was 
also discussed, and this included setting dates for the actual baseline surveys. 
 

Project Review Meeting, Arusha 
 
Workshop highlights 

• The workshop was officially opened by the deputy director of the Tanzania National 
Parks Authority. Twenty four participants from five institutions were represented 
including two representatives from ASARECA’s Agro-Biodiversity and Biotechnology 
Program. 

• The base project ranked highly in the region, and has followed the work plan very 
well. Collaborating institutions were urged to ensure that the remaining activities were 
accomplished within the final quarter (September to December 2010). 

• All teams dealing with different thematic areas were able to integrate and harmonize 
their data analysis techniques. 

• A list of upcoming papers intended for publication was generated from provisional 
results from each thematic group. 

• A provisional list of best bets has been generated, and each team was to continuously 
review it ahead of the final workshop intended for selection of the best bets towards 
the end of the next quarter. 

• The second project steering committee meeting was held on 26th august 2010 to 
discuss the progress so far and the way forward in the next quarter. 

• There were concerns from ASARECA that projects was experiencing low burn rate, 
and institutional lead persons were encouraged to ensure the burn rate matches the 
budgetary forecasts, and all funds utilized by December 2010. 

• Reviewing of the BASE logframe and budgets was done for the next quarter. The 
project team was urged to ensure that was also done with guidelines from Dr. Charles 
Mugoya from ASARECA. 

• A workshop for selection of best bets was planned for October 2010 as well as a final 
fieldwork to fill existing gaps in biodiversity, land use, socio-economic and policy 
data. 

 

Consultative, Planning, and Write-Shop Workshop In Nairobi. 
 

Workshop highlights 
• The consultative, planning and write shop was a workshop to document the 

technologies and innovations generated through the project for publication and plan 
for the next phase of activities to ensure continuity. The workshop took place from 7th 
to 10th November in Nairobi, Kenya.   

• The workshop help to achieve the following outputs:  
• Peer reviewed manuscripts for publication, manuals, posters and other useful 

publications  
• Plan and agree on appropriate information delivery pathways for the generated 

information products. 
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• Plan for the next phases of the project. 
 

3.2.1 RESULT 1: DEMAND DRIVEN TECHNOLOGIES (LAND USE PRACTICES) IN THE SERENGETI –
MARA REGION GENERATED 

1.1.   Mapping, documenting and evaluating existing land use practices  

• Maps of selected study sites were prepared and made available 
• A preliminary survey was conducted to sample areas of the Serengeti-Mara ecosystem 

(both Kenya and Tanzania), in dry and wet zones both inside and outside the protected 
areas.  

• Maps describing various land use types/practices and livelihoods options were drawn 
and made available.  

• The data collected has been digitized and maps of the existing land use practices 
produced.  

• GIS tools were employed to analyze land use change over time in SME.   
• A Regional Thematic Atlas of Serengeti-Mara Ecosystem was prepared and made 

available 
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Regional thematic atlas: Mapping land use practices in Serengeti-Mara ecosystem  
Peter Hongo, James Wakibara, Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, 
Charles Mugoya, Clet Wandui Masiga 

Fig. 2 Commercial Activities: 
Wildlife tourism is the only land 
use allowed in protected area 
within SME. Outside the 
protected area network is a ring 
of buffer zones and wildlife 
corridors: Group ranches (GR) 
in Kenya; Conservation Areas 
(CA), Game Controlled Areas 
(GCA) and game reserves in 
Tanzania. The Kenyan SME 
wildlife dispersal areas are 
either privately owned or under 
community trust land. Under 
private ownership, individual 
owners can engage in any or all 
of livestock rearing, small-scale 
farming, mechanized 
commercial farming, and 
wildlife tourism 
enterprises.Hunting of wildlife is 
not allowed on the Kenyan side. 

 

Tanzanian game reserves allow only tourism and licensed hunting enterprises, 
with no settlement. The Group ranches (GR) in Kenya and Game Controlled Areas 
(GCA) and in Tanzania allows settlement, cultivation (including mechanized 
commercial farming), pastoralism, tourism, and licensed hunting. The CA allows 
settlement, tourism, and livestock rearing. Small-scale, but not mechanized, 
cultivation is also allowed within CA. Tourism, hunting, and mechanized 
cultivation in Tanzania are state controlled. Many different community-based 
conservation initiatives which vary in approach, levels of community participation, 
type and scale of potential returns to communities exist throughout the buffer 
zones. 
 



 

40 

Mara Ecosystem land use changes, 1986-2008 
The task involved assessing the land-use changes over time across the Mara Ecosystem, both 
inside and outside the Maasai Mara National Reserve (MMNR). The MMNR was estimated to 
be 1510km2, whilst the entire Area of Interest (AOI) was 9424 km2 (Figure 3). Data are 
presented in a series of maps and figures to suit different stakeholders, including scientists, 
decision makers and local community members. 
 

Goal 

To assess spatial-temporal changes in land-use and land-cover across the Mara ecosystem, 
and to produce thematic maps suitable for different audiences including: 

• Scientists: as much detail and analysis as possible 
• Decision makers: key changes 
• Local people: simplified trends (likely to be similar to the decision makers’ maps) 

 
Methodology 
 
We used Landsat Imagery to assess spatial-temporal changes. Images were processed in IDRISI 
software and mapped using ArcGIS. 
For all the maps, the following basic information was highlighted in varying detail: 

• Different types of vegetation 
• Key bio-geographical features 
• Changes over time (temporal) 
• Differential changes between MMNR and neighbouring unprotected areas (spatial) 
• Differential changes between different vegetation types. 

 
The following seven major land cover types were identified from the satellite images across 
the entire ecosystem for this task: 

i. Open forest 
ii. Closed forest 
iii. Open shrub land 
iv. Closed shrub land 
v. Grassland: including savannah 
vi. Farmland: including crops as well as natural rain-fed herbaceous vegetation and crops 

vii. Tea plantations: also including patches of swamp sedge and papyrus vegetation which 
resemble tea’s reflectance in the Landsat imagery. Hence the areas marked as ‘Tea 
plantations’ within MMNR actually represented swampy vegetation 

In addition, there were small Burnt-out areas, as well as areas picked up due to having 
considerable development activities, and classified as urban areas. 
 
Statistics 

A Chi-sq test was used to assess the variation in the proportions of the seven major habitat 
categories above. For these tests, we used the earlier year as the “expected proportions” while 
the later one the “observed proportions”. We defined the major movers as those habitat 
classes which showed the greatest amount of change between the two years under focus. In 
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the larger AOI, we defined significant change as > 1000km2 difference, while in MMNR it was 
> 200km2difference. 
 
Results 

General 
Overall, between 1986 and 2008, there was a general decline of amount of woody vegetation 
(forests and closed shrublands) as well as drastic declines in grasslands inside and outside the 
Maasai Mara National Reserve (MMNR). Grasslands have been replaced by open shrub lands 
within MMNR, whilst shrub lands outside MMNR have been replaced by tea plantations and 
farmland (see Land use 1986, 1995 and 2008 below). Figure 3-5 shows raster images showing 
progressive changes in habitat and land cover in 1986, 1995 and 2008.  The land cover 
within the MMNR and AOI in 1986 and 2008; the larger figure shows areaswhere changes 
occurred during this period (in this figure, the habitat types in the legend indicate the final 
habitats; for example, for open shrublands, all the light blue areas are areas which were 
another habitat in 1986 but was replaced by open shrubland in 2008. Prior to this, they could 
have been forest, closed shrubland, farmland or grassland  
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Figure 3 
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Figure 4 
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Figure 5 
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Scientists 

Whilst there were significant land cover changes across the entire ecosystem in the time 
periods that we looked at (i.e., 1986-1995; 1995-2008; and overall 1986-2008), the specific 
direction and magnitude of changes inside MMNR differed slightly from those outside the 
reserve in our Area of Interest [AOI] (Table 1 below). In the larger ecosystem outside the 
reserve, forests have been decimated, while natural shrub lands have been replaced by tea 
plantations, especially towards the west and northwest of MMNR. Forest losses are most 
apparent in the ridges and valleys to the North of the Reserve (see Land use map 1986, 1995 
and 2008). Within MMNR, there has been a decline of forested habitat and closed shrub 
lands, which have been largely replaced by open shrub land (Table 1). Indeed, between 1986 
and 2008, Open forest and Grasslands inside MMNR seem to have all but disappeared, closed 
shrub lands have nearly halved, while open shrub lands have more than doubled (Table 2). 
In addition to the overall changes between 1986 and 2008 differing slightly between the larger 
AOI and the Reserve, patterns of change also differed slightly between them considering a 
middle year 1995 (Figure 4). Open shrub lands sharply increased between 1986 and 1995 in 
both, but then decreased sharply in the areas outside MMNR while they continued to increase 
within MMNR till 2008. Open forests increased slightly between 1986 and 1995 then showed 
a drastic decline till 2008 when they were almost completely decimated. Finally, in both 
areas, closed shrub lands declined drastically between 1986 and 1995 but then remained 
steady to 2008. 
 

Decision makers and Local community 

The land use maps 1986, 1995 and 2008 above also show the areas where vegetation cover 
changed between 1986 and 2008. The major changes were: 

• Grasslands drastically declined overall, changing to shrub lands and farmland in the 
AOI, and to open shrub lands within MMNR 

• Tea plantations invaded a huge area of the AOI to the northwest of the MMNR 
• Some Closed forest patches sprung up in the Tea plantations 
• Closed shrub lands: most of this habitat within MMNR was replaced by open shrub 

lands. 
 
Summary of changes occurring in the larger Mara Ecosystem (AOI) were as follows: 
 
Between 1986 and 1995: 

• Dramatic loss of Closed shrub lands and Grasslands 
• Significant increase of Open shrub lands 

 
Between 1995 and 2008: 

• Significant reduction of: Open shrub land, Grasslands and Open forest 
• Large increases in Tea plantations and Farmland 
• Closed shrub lands slightly recover 

 
Overall 1986-2008: 

• Significant loss of Grasslands and Open forest 
• Major increases of Tea plantations, Farmland and Open shrub land 
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• Some overall loss of Closed shrub land 
 

Table 1: Results of Chi-sq test testing the variation in the proportions of the seven different 
habitat categories (Movers in the AOI showed > 1000km2difference, and in MMNR > 200km2 
difference) 
 
Period Larger AOI MMNR 
 χ6 p-value Movers χ6 p-value Movers 
1986-
1995 

101,612 p<0.0001 ↑Open shrub 
land 
↓Closed shrub 
land 

4,900 p<0.0001 ↑Open shrub 
land & Open 
forest 

↓Closed shrub 
land 

1995-
2008 

5,810 p<0.0001 ↓Open shrub 
land 

2,308 p<0.0001 ↓Open forest 

1986-
2008 

1,969,522 p<0.0001 ↑Tea plantation 
↓Closed shrub 

land & 
Grassland 

1,106,581 p<0.0001 ↑Open shrub 
land 
↓Closed shrub 

land & 
Grassland 

 
 
Table 2: Sizes of different land cover types (in km2) and their respective proportions within 
MMNR between 1986 and 2008 
 
Land cover Area_19

86 
%Cover_19
86 

Area_19
95 

%Cover_19
95 

Area_20
08 

%Cover_20
08 

Open forest 133 7.6 378 21.5 12 0.7 
Closed forest 27 1.6 8 0.5 43 2.5 
Open shrub 
land 

453 25.8 899 51.2 951 54.1 

Closed shrub 
land 

833 47.5 341 19.4 465 26.5 

Farms 94 5.4 26 1.5 178 10.2 
Grassland 215 12.2 60 3.4 10 0.5 
Tea plantation 0.0024 0.0001 3 0.2 52 2.9 
Burnt-out 
areas 

  40 2.3   

Urban areas     46 2.6 
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Figure 6: Major habitat trends within and outside the MMNR between 1986 and 2008 

 

 
 
 
Figure 7: Graphical illustration of the amount of habitat lost (in purple) and gained (in green) 
during the two periods (1986-1995 and 1995-2008) and overall (1986-2008) in the entire 
AOI; long purple and short green represents overall loss and vice versa 
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Figure 8 below: Major land cover changes within and outside the MMNR between 1986 and 
2008 
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When we assessed changes in the areas inside and outside the MMNR separately (Figure 6-8), 
the major differences found included: 

• Increase in Urban areas and Tea plantations outside and not inside MMNR 
• Substantial increase in Open shrub land within MMNR.  

Main similarities included: 
• Drastic decline of Grasslands and Open forest 
• Considerable decline in closed shrub land. 

Discussion and Conclusions 
The land use in Mara-Serengeti includes Wildlife, Livestock, Tourism facilities, Agriculture and 
human settlement. There is also water body and roads network.  

The main land use changes between 1986 and 2008 using satellite images include; 

1. Overall: 
• Decline in Grasslands 
• Decline in Open forest 

 
2. Outside MMNR: 

• Increase in Tea plantations 
• Increase in Farmland 
• Decline of Closed forest 

 
3. Within MMNR: 

• Increase in Open shrub land 
• Increase in herbaceous vegetation: sign of disturbance 
• Decline in Closed shrub land 

 
Causes of change 

Overall: 
• Climatic: there is likely to be some overriding climatic changes affecting the entire area 

but which have not been captured during this study. General decrease in precipitation 
and/or increase in temperatures could trigger vegetation succession trends which 
would modify the impact of humans, livestock or wildlife. 

 
Outside MMNR: 

• Anthropogenic driven changes were the most obvious outside the MMNR including 
farming—conversion of some grasslands into farmland (potentially wheat and barley 
plantations)—as well as illegal logging of the previously closed forests. 

 
Inside MMNR: 

• Overgrazing: the impact of overgrazing (by both wildlife and livestock) within the 
Reserve could be precipitating loss of grasslands and the subsequent increase in 
herbaceous vegetation cover (which is tagged as Farm land in the MMNR) 

• Loss of open forest: elephant grazing could lead to loss of tree cover when populations 
increase and lead to destructive feeding. Woodlands and closed shrub lands are 
replaced by more open scrublands leading to a loss of habitat diversity which leads to 
a loss of large mammal diversity, especially browsing species. 
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Vulnerable habitats: ‘habitats to watch’ 

• Grasslands: there is a need to follow up the loss of grasslands identified in this study. 
The exact cause remains unknown and could be a combination of overgrazing and 
climate change amongst other anthropogenic reasons such as expanding wheat and 
barley plantations 

• Open forests and closed shrub lands: overgrazing (e.g., by growing populations of 
residential elephants and livestock) could lead to drastic changes in habitat diversity 
which can have further ramifications on other biodiversity besides browsers such as 
nesting birds (e.g., weavers and vultures) as well as vantage points for raptors. 
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LAND USE 
The land use in SME has changed drastically in the last 20 years with the increase in the 
human population growth causing more pressure outside the protected areas, expansion of 
agricultural areas, and rapidly increasing of tourist facilities. The Mara dispersal area is 
occupied by local indigenous ethnic communities, mainly the pastoralist Maasai, but has 
recently being settled by people from other ethnic groups from other parts of Kenya and 
Tanzania where they practice crop farming (Berger, 1993). The SME has a conservation core, 
consisting of the Serengeti National Park (SNP) in Tanzania, continuous with the Maasai Mara 
National Reserve (MMNR) in Kenya consisting of the Maasai Mara and Mara Triangle, owned 
by the Government of Kenya and managed by the Narok and Trans Mara District County 
Councils. The Serengeti-Mara ecosystem has one of the richest assemblages of wildlife in the 
world and supports about 237 herbivores per km2, making it one of the most productive 
natural terrestrial ecosystems. It maintains the greatest and most spectacular large mammal 
migration on earth and is the most highly visited tourist area in the East African region. The 
protected areas are surrounded by a ring of buffer zones: inner and outer group ranches (GR) 
in Kenya; Ngorongoro Conservation Area (NCA), Loliondo Game Controlled Area (LGCA), 
and Maswa, Grumeti, and Ikorongo game reserves in Tanzania. These are under communal or 
private ownership, either by groups of families (group or village ownership) or by individual 
families (individual ownership) where the main land uses are pastoralism and agriculture. 
Private ownership means individual residents can engage in any or all form of herding, small-
scale farming, mechanized commercial farming, and wildlife tourism enterprises. Land in west 
of SME have high land use potential, high human and livestock population densities, and 
more development of agriculture. Land in east of SME is more arid, have lower human 
population density and little agriculture, but have high wildlife and livestock population 
densities. There have been significant widespread and rapid land-use changes with highly 
intensive mechanized farming of selected commercial mono-crops such as maize and wheat 
varieties grown with heavy external inorganic fertilizer inputs around SME. Other land 
changes include the expansion of settlements of small holders, including an increase in the 
number of Maasai bomas and their associated modifications in vegetation cover, and small-
scale subsistence mixed cropping farming, comprising of maize and beans as well as intensive 
agriculture. In the recent past, forces beyond and within Maasai society have altered the 
pattern of land use ownership (Campbell et al. 2000). The concept of land being a communal 
resource is increasingly being replaced with individual land ownership. This has changed the 
way people used to interact with wildlife in the past. The original communal land 
management system, based on cattle grazing, has recently transitioned into private ownership. 
The SME has more recently been volatile area with frequent incidents of insecurity, aggravated 
by tribal clashes due to re-settlement, cattle theft, politics and disputes over control of pastures 
and water. The area’s wildlife has been poached and there is extensive snaring of animals for 
the illegal bush meat trade. The forest cover has been widely deforested for the illegal 
charcoal industry, while the savannah pastures have been fiercely over grazed. The 
unprecedented and rapid fragmentation of the buffer zone poses a threat to the integrity and 
sustainability of SME.   
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Pristine savannah, intact forest and deforestation 

   

New agricultural fields are created 

     

Crops produced in the area including wheat, beans, maize, and tobacco 

     

Settlement in SME 

     

Livestock keeping(Pastoralism) in SME 
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AGRICULTURE 
The greatest challenge facing Kenya and Tanzania today is to reduce poverty and achieve 
sustained economic development. Agriculture has been assumed to be the engine for this 
economic growth for the economy and will remain so in the foreseeable future (Kenya 
Government, 2003: National Atlas of Kenya fifth edition). Agricultural landscapes are always 
associated with reduced levels of biodiversity. A well-functioning environment- healthy soils 
and vibrant wildlife sector- is the foundation of agriculture and tourism (World Resource 
Institute et al 2007: Nature’s Benefits in Kenya An Atlas of Ecosystems and Human Well-
Being). Over the past several decades, changes in land use in the SME have caused changes in 
ways of life for both the local communities and the wildlife. While most Maasai in both Kenya 
and Tanzania have taken up cultivation in the recent decades, land tenure restrictions in 
Tanzania have tendered to prevent widespread development of mechanized cultivation in 
Tanzania ( UNEP 2009, Kenya:  Atlas of Our Changing Environment). Farmers contribute to 
agricultural biodiversity when they grow multiple crop species, either simultaneously or 
sequentially over the course of a single season. This was observed in Lolgorian and Kawai 
areas in Kenya; and Loliondo, Gibaso and Nyansurura areas in Tanzania. 
 

 

 

 

 

 

Left shows beans monoculture; Middle show mixed beans, cassava and onions; Right shows 
maize plantation. 

 

 

Intensive and mechanized mono cropping (maize and wheat) agriculture 
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Fig. 9: The map below 
shows the agricultural 
areas within the SME. 
Agricultural areas are 
found outside protected 
areas in the northern and 
Western part of the study 
area. Agriculture is a 
significant factor in Kenya’s 
biodiversity decline as can 
be seen farmers’ fields are 
suffocating the protected 
areas. Already no dispersal 
areas for wildlife in the 
Western part of the map 
and this has interfered with 
the northern loop of 
wildlife migration. It has 
been a common practice 
for wetlands in Kenya to be 
converted to cropland 
(e.g., Campbell et al. 2003) 
undermining their supply 
of other ecosystem 
services. 
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TOURISM 

The goal of tourism is to conserve the environment, enhance the quality of life (socio-
economic benefits) of the resident community and improve the tourism product and services 
(successful operation leading to profit). Tourism is one of the main activities in SME with 
mushrooming of tourism facilities within and outside protected area in the SME. Tourism in 
both Kenya and Tanzania is based primarily on the natural attractions, including wildlife in its 
native habitat which is the primary motivation for about 80% of international visitors in Kenya 
and Tanzania. This natural endowment has turned both country’s tourism industry into a 
leading economic sector generating income and directly employing people (Nature’s Benefits 
in Kenya 2007: An Atlas of Ecosystems and Human Well-Being). This means that tourism 
depends on a foundation of healthy ecosystems.  

The SME is the jewel in the crown of Kenya’s and Tanzania’s tourism, alone generating over 
KES 3 billion annually from about 400,000 tourists occupying over 6000 beds. SME landscape 
is one of the richest eco-region in Africa, supporting many species of mammals, and a 
diversity of endemic birds, amphibians, reptiles, fish and invertebrates. It has one of the largest 
densities of lion in the world. The Ecosystem also hosts other remarkable and unique fauna 
and flora with high rates of endemism among many taxa. Bird life is exceptional in Maasai 
Mara with large number of raptors and scavengers. To a large extent, wildlife tourism in SME 
is driven by the ‘big five’ of Africa species; lion, elephant, leopard, buffalo and rhino. The 
emphasis on this mall group originated in the days of game hunting when they were 
considered dangerous and thus highly prized as the hunter’s quarry (Scholes and Biggs 2004 
as cited in the Nature’s Benefits in Kenya 2007: An Atlas of Ecosystems and Human Well-
Being). The other attraction is the annual migration of wildebeest and zebra in SME when 
thousands of animals risk their lives crossing the Mara River in search of lush green grass. The 
annual Great Wildebeest Migration, the greatest and most spectacular migration in the 
world,is one of the “Seven New Wonders of the World”.Over 1.7 million wildebeests 
(Connochaete stuarinus mearnsi) accompanied by about 200,000 Burchell’s zebra, 18,000 
eland and 500,000 Thomson’s Gazelle migrate from the Serengeti to the Maasai and back 
filling the entire stretch of landscape in a natural cycle that replenishes and renews the 
grasslands of Serengeti-Mara Ecosystem. Africa’s largest concentrations of predators including 
lions, hyenas, leopards, cheetahs and other lesser predators as well as thousands of vultures 
are drawn to this perfect opportunity to strike weak prey as they make their way into different 
territories. Even human beings (tourists) are not left out in this cycle, as they follow to see the 
migration first hand. The annual Serengeti-Mara wildebeest migration follows a clockwise 
direction dictated by the rain patterns in the Serengeti Mara ecosystem. The herds congregate 
in Mara between August and November.  Between December and March, the herds 
congregate in Eastern Serengeti Plains where calving takes place. The wildebeest mate in 
Maasai Mara and calve in Serengeti. Births accounts for over half a million calves annually. 
The annual period of birthing provides a feast for predators. The migration has to cross the 
Mara River in the Maasai Mara where crocodiles will prey on them. This is one of the 
highlights as the animals try and cross the Mara River alive. The river crossings are particularly 
dangerous as large crocodile lie in wait of unsuspecting animals, killing and maiming 
thousands of them. Besides predation, migrating herds have to contend with flooded rivers 
and disease outbreaks.  
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Guidelines for improving the tourism-environment relationship in SME 

1. Tourism goals should be based on the carrying capacity of sites and environmental 
sustainability and compatible with regional development, social concerns, and land 
use planning. 

2. Environmental considerations should be fully incorporated in tourism development 
plans, especially with respect to air and water quality, soil conservation, the protection 
of natural and cultural heritage and the quality of human settlements. 

3. Environmental impact assessment (EIA) should be applied to proposed major 
developments, to evaluate the potential damage to the environment in the light of 
forecasted tourism growth and peak demand.  

4. Adequate environmental measures at all levels of planning should be defined and 
implemented.  

5. Regulatory power should be used to limit developments in sensitive areas. 
6. Legislation should be drawn up to protect rare, endangered, and sensitive 

environments. 

Effective tourism must understand and implement correct carrying capacity 

Environmental carrying capacity: This relates to the extent to which the natural environment 
is able to tolerate interference from tourists. The environmental carrying capacity is when the 
damage exceeds the habitat's ability to regenerate.  

Wildlife carrying capacity: Wildlife carrying capacity is the maximum number of individual 
animals of a particular species that an area's resources (food, water, mates, etc) can sustain 
without significantly degrading or depleting those resources.  

Tourism carrying capacity: This is the maximum number of people that may visit a tourist 
destination at the same time, without causing destruction of the physical, economic, socio-
cultural environment and an unacceptable decrease in the quality of visitors' satisfaction.  

Social carrying capacity: This relates to the negative socio-cultural related to tourism 
development.  

Economic carrying capacity: This relates to a level of acceptable change within the local 
economy of a tourist destination, it is the extent to which a tourist destination is able to 
accommodate tourist functions without the loss of local activities. Economic carrying capacity 
can also be used to describe the point at which the increased revenue brought by tourism 
development is overtaken by the inflation caused by tourism. 

Community wildlife conservation areas and sanctuaries  
These are areas outside protected areas (PAs). Conservation outside PAs is constrained by 
reduced space for wildlife, security, human-wildlife conflicts, lack of representation in wildlife 
management and governance structures, user rights, incentives and benefit sharing, technical 
and financial capacity to manage wildlife, limited wildlife education and research, and land 
tenure and land use planning. 
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Fig.10: The map shows tourism 
facilities within Serengeti-Mara 
Ecosystem in white color with a 
green outline. The map shows the 
road network, location of lodges 
and unplanned campsites along 
protected area border,the airstrip, 
the wildebeest migration point 
along the Kenya-Tanzania border 
and the gates. This informs the 
policy makers that there are already 
enough airstrips in Masai Mara 
Reserve. No matter the increase 
number of visitors building more 
airstrips in the protected area will 
only destroy wildlife habitat and 
endanger the animals that attract 
the tourist in the ecosystem. 
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Wildlife and Livestock  
The open savannas and bush land of SME support elephants, buffalos, lions, rhinos, giraffes, 
wildebeest, gazelles, hippos, zebras and a wealth of birdlife also make their homes there. 
Outside the protected area of Mara reserve there are ranches and wildlife dispersal areas. The 
wildlife dispersal areas of the SME are also used as grazing grounds for livestock. KWS 
routinely carry out wet and dry season aerial census in a year to determine three things: (1) the 
abundance and distribution of wildlife species, (2) the trend in species numbers compared 
with past counts, and (3) the extent of human activities in the ecosystem. This information is 
used to identify threats to wildlife and design conservation activities that address these threats.  

 

Elephants     Buffalo    Cattle  

 

 

 

Wild eland that has been has been habituated with humans, Zebra and Crowned crane in SME 
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1.2.   Conducting socio-economic surveys in the ecosystem 

• Baseline survey report showing various livelihood types across SME and associated 
socio-economic for SME conducted. 

 

Social Economics 
 

 

The map shows where the people live and their activities. Human activity such as settlement 
constricts wildlife movement range. 

 

    

• Information on poverty level profiles, governance issues, policy review and socio-
economic well being index in SME is now available. 
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Agnes G. Mwakaje, Emmanuel Manyasa, Nelson Wawire, Muchane Muchai4, David Ongare, 
Charles Mugoya, Clet WanduiMasiga, and Alfeo Nikundiwe. 2013. Community-Based 
Conservation, Income Governance, and Poverty Alleviation in Tanzania: The Case of 
Serengeti Ecosystem. The Journal of Environment & Development March 2013 22: 51-73, 
first published on January 15, 2013.  
 
Protected areas occupy about 27% of Tanzania’s land of 945,000 sq km and contribute 17.5% 
of its GDP. But who benefits from and pays for the cost of conservation? This study provides 
insights into these issues based on a survey conducted in the Serengeti ecosystem, involving 
20 villages in Serengeti and Loliondo. The results show that villagers received insignificant 
benefits from conservation compared with the costs they are incurring. Governance of income 
at the village level was also a major challenge. There was a lack of capacity to handle large 
amounts of money and little or no planning, transparency, and accountability. It is 
recommended that income allocation to the communities is increased and external audits of 
village funds are conducted. Communities should furthermore be allowed to extract resources 
sustainably in protected areas. Youth should be encouraged to attend higher education and 
wildlife technical colleges to learn about the values of wildlife. Finally, the governance 
structures must be improved to make them gender equitable, participatory, transparent, and 
fully accountable to the communities and all citizens. 
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In Maasai Mara: Most of the land in the study area falls under the category of group ranches, 
where land is communally owned. On the dry side, land is entirely communally owned. On 
the wet side, however, sub-division and allocation of land to private individuals is increasingly 
becoming the dominant land ownership system. This is putting pressure on households to 
keep herds that their own parcels of land can accommodate. The sub-division has been done 
in such a way that every household has received equal size of land. 

Communal ownership of land is mainly preferred in the dry area where the main economic 
activity is pastoralism due to the flexibility of access to land it offers to everybody. It was also 
learned that communal ownership is particularly beneficial to those who own large herds of 
animals as it allows them to graze everywhere. On the wet side, sub-division is causing 
contestation between the rich with many animals to graze and those with few animals. Those 
with few animals are deemed to be the winners in the sub-division of land since they now 
have huge grazing fields in relation to the number of their animals under their control. This 
has allowed some form of trade in pasture land where those who have huge herds have to pay 
those with fewer animals to allow them to graze on their land. 

But the contest is not just in land sub-division. Where land is communally owned, there are 
other contests. In Oloirien for example, there is a contest over use of forest resources, where a 
group of youth is accused of setting a project that brings in a lot of money but which they 
don’t share with the community. Benefit sharing is therefore an issue that appears to create 
conflicts and hinders diversification in land use in the group ranches. It also could be 
hindering conservation efforts as groups contest over benefits from conserved resources. 

There are attempts to modernize the animal breeds in the area and also cut down on the 
numbers of animals per household. This is due to realization that overgrazing is part of the 
causes of the expensive annual cycle of death and restocking of animals. The land on the dry 
side of the ecosystem is completely overgrazed to the extent that some livestock owners had 
to ferry their animals in lorries to graze on the wet side, which is many kilometers away. 
Carcasses of dead animals are also a common sight on the dry side of the ecosystem. 

The wet side is characterized with more permanent settlements and diversification of 
economic activities. The population is also denser and ethnically more diverse compared to 
the dry side. The welfare levels of the people on the wet side are on the face of it higher than 
those on the dry side. Ethnic diversity also seems to be playing an important role in 
influencing the communities on the wet side especially in adopting farming as well as 
modernization of animal breeds. Some form of structured cultural exchange could be very 
beneficial in advancing this course. 

Land sub-division and allocation to private individuals is a new phenomenon in the study 
area. This is going to make land a tradable asset either by way of lease or sale. The extent to 
which this is going to impact on the land use practices and livelihoods of the people in the 
study area is still not known. The current study will be seeking to understand this issue and 
provide suggestions on how to manage the transition in a way that positively transforms the 
livelihoods of the people in the area. 
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Benefit sharing has always been seen as a conflict that pits the community against either 
governmental or business organizations that seek to either conserve or extract resources from 
the communally owned land. It is emerging that such conflicts also exist within the 
communities themselves pitting sections of community members against the rest of the 
community. For instance income from the Mara group ranches is used to pay school fees for 
children from the area who are going to school. Those households without school-going 
children feel excluded from sharing in the benefits. This study will seek to establish the extent 
of such intra-community conflicts over resources and through the participation of the 
communities come up with mutually agreeable ways of exploiting communal resources for 
mutual benefit. 

Possible innovations have not been able to get widespread acceptance because of 
conservative cultural beliefs and practices. For instance, the people told us that they cannot 
eat mushrooms even though we found some growing wildly on the wet side of the ecosystem. 
They also cannot eat termites and thus never harvest them, yet termites would fetch a good 
price when sold to communities that eat them. We recommend that community level civic 
awareness be undertaken to expose the people to the potential of some of these innovations to 
fetch money with which they can buy the foods they find palatable. 

There are conservation areas where inhabitants grow crops at their own risk as wild animals 
destroy most of the crops. This human-wildlife conflict mainly involves the elephants and the 
people feel it is no longer bearable. The current study will explore the alternatives available to 
the residents of such conservation areas of fostering land use that is compatible with 
conservation and still capable of improving their livelihoods. 
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1.3.   Conducting biodiversity surveys in the ecosystem 

• Biodiversity survey conducted. 
• Key biodiversity indicator species determined in selected landscapes and land use 

practices of SME 
• Database of SME biodiversity available 
• Reference collection at Museums – Beetles, spiders and other invertebrates (Mara) 

available 
• Mushroom reference collection (UDSM and NMK Herbarium) available. 

 

BELOWGROUND BIODIVERSITY 
 

Mary Nyawira Muchane, Daniel Karanja, Geoffrey Mwangi Wambugu, Joseph Mwangi 
Mutahi, Clet WanduiMasiga, Charles Mugoya, and Muchane Muchai. 2012. Landuse 
practices and their implicationson soil macro fauna in Maasai Mara ecosystem. International 
Journal of Biodiversity and Conservation Vol. 4(13), pp. 500-514, Available online at 
http://www.academicjournals.org/IJBC 

The deterioration of the natural environment by unsustainable land management practices and 
the increase of poor people who depend directly for their livelihood on natural resources 
demands the need to identify approaches of integrating conservation, development and 
livelihood improvement. In this study, carried out between July 2009 and December 2010 in 
the Serengeti-Mara Savannah ecosystem (SME), we identified, documented and availed 
information on appropriate innovative agro- demand-driven biodiversity-based best-bet 
conservation-friendly and sustainable land management practices and technologies (BC-SLMP) 
that have the potential to simultaneously secure enough high-quality agricultural production, 
conserve biodiversity, manage natural resource base and raise rural income and well-being. 
The BC-SLMP selection and validation process, which used participatory tools and techniques 
using a criteria-based scoring and scale based preference rating approach, found that the 
current ten BC-SLMP for which there is sufficient evidence of widespread applicability and 
which are promising among stakeholders in Kenya and Tanzania in ascending order are: 
Kenya (MME) – 1) Bee Keeping, 2) Woodlots & Domestication of Medicinal Plants, 3) Biogas 
for cooking & lighting, 4) Community Conservancies, 5) Eco-tourism Bird Watching, 6) 
Improved Livestock Husbandry, 7) Organic Farming, 8) Community Eco-lodges and campsites, 
9) Agro-Forestry, and 10) Greenhouse House Farming & Horticulture; Tanzania (SE) – 1) Bee 
Keeping, 2) Improved Livestock Husbandry 3) Community Curio Shops, 4) Micro-bio 
Fertilizer, 5) Mushroom Farming, 6) Eco-tourism Bird Watching, 7) Biogas for cooking & 
lighting, 8) Community Conservancies, 9) Community Eco-lodges and campsites, 10) Free 
range Poultry Keeping. Preferences of the BC-SLMP statistically differed across study sites 
(P<0.001 in all cases) but not region and country. A combination of these BC-SLMPs will help 
to reconcile livelihood development, economic, cultural, biodiversity and ecological values of 
the savannah ecosystems thus balancing biodiversity conservation objectives with those of 
sustainable use, development and livelihoods. 

 

 

http://www.academicjournals.org/IJBC
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Figure 12:Effect of agriculture and various land use systems (grassland and woodland, Maize 
monocropping, small-scale maize-bean intercrop) on density of Individuals belonging to 
Order Coleoptera, Hymenoptera and Isoptera in Maasai Mara Ecosystems. Errors bar is the 
standard error of the differences (SED). 
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Mary Nyawira Muchane, Muchai Muchane, Charles Mugoya and Clet WanduiMasiga. 2012. 
Effect of land use system on Arbuscular Mycorrhiza fungi in Maasai Mara ecosystem, Kenya. 
African Journal of Microbiology Research 6: 3904-3916, 9 May, 2012. Available online at 
http://www.academicjournals.org/AJMR. 

 
Arbuscular mycorrhiza fungi (AMF) diversity and inoculums potential were assessed in 
different land use systems (protected and unprotected grassland and woodland, intensified 
monocropping systems and subsistence farming systems) in dry and wet region of Maasai 
Mara ecosystems (MME) during dry and wet season (November, 2009 and April, 2010). AMF 
spore were assessed in field and trap cultures (sorghum) using morphological tools. AMF 
inoculums potential were assessed using undisturbed soil cores planted with sorghum and 
cow pea. A total of 15 AMF species, dominated by species belonging to genus Acaulospora 
and Scutellospora were recorded across the MME. Wet region recorded high spore density 
and species richness in trap cultures. Human related disturbances caused by overgrazing and 
deforestation outside protected core altered AMF species composition in grassland, and 
negatively affected AMF species richness in woodland and grassland in the dry region. 
Similarly, intensified agriculture declined AMF diversity in dry region, but was unaffected in 
the wet region. Among different cropping systems, subsistence farming systems had higher 
AMF diversity and species numbers. This study demonstrates that human disturbances in 
natural ecosystems and intensified agricultural systems have adverse effects on AMF 
community especially in regions with semi-arid climatical conditions in Savannah ecosystems. 
 

 
 
Figure 13: Spore densities of genus Acaulospora, Glomus and Scutellospora  (spores per 100g 
soil) across the different land use systems (grassland inside and outside the park-grass-In and 
OUT, woodland inside and outside the park-woodland-IN & OUT, maize and wheat mono-
cropping-maize & wheat, large- and small-scale maize-bean intercrop - M/B-L & M/B-S) in the 
drier and wetter side of Maasai Mara ecosystems. 
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D.D. Tibuhwa, M.N. Muchane, C.W. Masiga, C. Mugoya, M. Muchai. 2011. An Inventory of 
Macro-fungi and their Diversity in the Serengeti-Masai Mara Ecosystem, Tanzania and 
Kenya. Journal of Biological Sciences 11: 399-410. 

Serengeti-Mara ecosystem (SME) comprises a unique and highly conserved ecosystem in the 
world which supports a wide range of organisms of global conservation significance. 
However, most research in this region neglect small organism such as macro-fungi, in spite of 
their importance in maintaining and promoting productivity by enhancing nutrient cycling. 
This work inventoried macrofungi in the SME based on 3 land use types: crop land, woodland 
and grassland in protected and unprotected core of SME in drier and wetter side of SME, 
during both dry and wet season. A total of 92 species of macro-fungi distributed in 17 families 
and 33 genera were encountered. Most of these taxa (55.4%) were found in Tanzanian side 
while 44.5% were found in Kenyan side.  Macro-fungi species of the family Lyophyllaceae 
(23%), Agaricaceae (21%) and Polyporaceae (12%) were the most abundant and commonly 
represented taxa in the ecosystems. Most of them were wood and litter decomposers (32 %) 
followed by Termite-cultivated fungi (23%) while ectomycorrhiza fungi were least 
represented. Woodland habitat recorded the highest number of macro-fungi species (47%), 
followed by grassland (37%) while only few species were encountered in the agricultural 
farms (16%). The Reyni diversity ordering showed tremendous decreases in species diversity 
in plots outside the park compared to those found inside the park. This result implies that 
disturbed habitat affects myco-biota diversity, and there is a need to modify agro-ecosystems 
to mimic natural ecosystems through introducing agro-forestry ectomycorrhiza tree species 
which can be an alternative source of mushroom resources. 

 

 

 

 

 

 

 

 

Figure 14: Quantitative distribution of macrofungi in the SME based on (a) substrate (b) Land 
use types  
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Figure 15: Some macrofungi fruit bodies collected in the SME (a) Termitomyceseurhizus (b) 
Funaliapolyzona (c) Coprinuscomatus (d) Mycena sp. (e) Macrolepiota sp. (f) 
Auriculariapolytrica (g) Termitomycesmicrocarpus (h) Pycnoporussanguineus (i) 
Schizophyllum commune 
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D.D. Tibuhwa. 2011. Sarcoscyphaololosokwaniensis: Morphology and taxonomy of 
Sarcoscyphaololosokwaniensissp. nov.: A new Ascomycota species from Serengeti National 
Park-Tanzania. Journal of Yeast and Fungal Research Vol. 2(1), pp. 1 - 6, January 2011. 
 
Traditional taxonomy emphasizes the morphological features to characterize a taxon. 
Sarcoscyphais a genus in Sarcoscyphaceae family which display wide array of morphological 
variations. The genus is widespread in northern hemisphere and boreal regions, but also 
occurs in sub tropical areas and in the southern hemisphere. Both macro and micro 
morphological features including (ascocarp size, colour, shape, exterior surface of the fruit 
body, asci size, shape, as well as ascospore size, ends and lipid bodies) were used in a 
conventional taxonomic analysis of fresh Sarcoscyphamaterial collected from southern 
hemisphere in Tanzania. Results showed that compared with similar species from northern 
hemisphere, Tanzanian materials were relatively smaller, smooth, vivid sharp red inside a 
saucers shaped ascocarp, sessile to substipitate, microscopically unsheathed ascospores with 
two lipid bodies, distinctive geographical distribution, and unique season of fructification. 
Furthermore, a dichotomous identification key constructed for the six close similar species 
proved that Tanzanian material differed from other close species compared. Therefore based 
on conventional morphological taxonomy Tanzanian material from Serengeti National Park is 
described for the first time as a new Ascomycota; Sarcoscyphaololosokwaniensissp.nov. 
 
 

 
 
Figure #. Sarcoscyphaololosokwaniensissp. nov., a and b) General appearance in nature, c) 
Asci amid the paraphyses d) Ascospores. Scale bar = 11 μm. 
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Rhizobia diversity in Maasai Mara ecosystem 

This work analysed the diversity of rhizobia under different land use systems (grassland, 
woodland, maize/beans mixed cropping, maize and wheat monocropping) in Maasai Mara 
ecosystems.  Soils were sampled at 0-15cm and 15-30cm depth from different land use 
systems to determine the rhizobia diversity using the most probable number, plant infection 
technique with common bean as a trap plant. Twelve Rhizobium strains were isolated from 
nodules collected from the bean crop. Grassland, maize mono-cropping, wheat mono-
cropping and large scale mixed cropping was least diverse with only 5 rhizobia strains being 
recovered. Small scale mixed cropping and woodland had high diversity of rhizobia with 
seven and eight rhizobia isolate. Rhizobia communities from cultivated soil were more 
effective in terms of nodulations and dry matter production in beans than in soils from 
woodland and grassland. This shows that cultivated soil especially mixed cropping is a more 
sustainable form of cultivation in enhancing Rhizobium populations in beans.  

 

 Figure 15: Effect of land use type (grassland, woodland, mono-cropping & mixed cropping) in 
dry and wet region within and outside protected region of the Maasai Mara ecosystems on the 
most probable numbers (MPN) of rhizobia per 1g soil. Errors bars represent ±1 standard error 
of mean difference 
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INVERTEBRATES 
 
Charles Warui, Rugumamu, Bruno Nyundo, Muchai Muchane, AlfeoNikundiwe, Charles Musyoki, 
Charles Mugoya, Clet WanduiMasiga 
 
During the dry season (October to November 2009) a total of 420 samples were collected 
from the 10 sites x 2 sampling points. During the wet season (March to the start of April 2010) 
only one sampling point per site was visited. A total of 210 samples were collected. A high 
abundance of invertebrates was observed during both seasons. 6189 invertebrates were 
collected during the dry season (972 beetles, 290 spiders, and 3055 other invertebrates.A total 
of4317 (972 beetles, 290 spiders, and 3055 other invertebrates) wascollected during thewet 
season. The highest (combined) abundance was outside the Parks, especially in the cropland 
areas, but specific groups revealed a more complex picture. These might be due to habitat 
heterogeneity caused by disturbance. A check list of beetles, spiders and other invertebrates in 
SME is in progress. Description of two new species of spiders on-going. 

 
 

 

 

 

 

 

 

 

 

Figure 16: Relative abundance of invertebrates in SME 

 

 



 
 

72 

BIRDS 
 
Implications of landuse systems on avifaunal diversity in the Serengeti-Mara ecosystem 
 
George Amutete, ChachaWerema, Geofrey Mwangi, Muchai Muchane, AlfeoNikundiwe, Charles 
Musyoki, Charles Mugoya, Clet WanduiMasiga 
 
The Serengeti-Mara ecosystem is undergoing a rapid land-use change from the traditional 
pastoralism and wildlife conservation to small-scale and large-scale agriculture, although little 
is known about the ecological and socio-economic implications of this change.  Sub-division 
of the previously communally owned land to smaller privately owned parcels, coupled with a 
rapidly increasing population may be leading to loss of birds’ habitats. Both biodiversity 
conservation and socio-economic improvement can be achieved by searching for and 
identifying land use systems that enhance livelihoods and are compatible with biodiversity 
conservation (best bets).  To better inform the identification of these best bets, we compared 
avian communities across different land use systems both inside and outside protected areas.  
 
In Maasai Mara: We conducted two birds surveys (one in the dry season and one in the wet 
season) at pre-determined study plots comprising three land use categories (grasslands, 
woodlands and farmlands) in Narok (dry side) and Transmara (wet side) in November 2009 
and in April 2010 respectively. Distance sampling using line transects and Distance 
Programme (version 6.0) was used to sample and calculate avian densities. Species diversity 
was calculated using the Simpson’s Diversity index. Higher densities of birds were recorded in 
the dry season than in the wet season as a result of intense rains experienced in the dry 
season, probably as a result of changing climatic conditions.  Mean densities of birds were 
significantly higher in the dry side of the Mara ecosystem (all p= 0.05) both in the wet and dry 
seasons. Grasslands in the wet side of the Mara had the highest species diversity scores both in 
the dry and wet seasons, presumably as a result of more heterogeneity due to presence of 
riverine vegetation. Further, plots outside protected areas recorded higher densities of birds 
compared to those inside, probably as a result of more heterogeneity outside protected areas. 
One Threatened and five Near Threatened species were recorded both inside and outside 
protected areas. Our results suggest that avian biodiversity conservation can be achieved both 
inside and outside protected areas as long as compatible landuse systems are in place. Future 
conservation efforts in the Serengeti-Mara may require less reliance on national parks and 
reserves and a greater focus on the landscape approach to conservation. 
 

In Serengeti: We conducted bird surveys at Nyamburi vs Tabora B Woodland (wet), 
Nyansurura vs Lamai (Grassland (wet), Wasso vs Togoro Plains Grassland (dry), Lobo vs 
Ololosokwan Woodland (dry) and Gibaso vs Mdito (Farmland). A total of 138 species High 
densities of birds in the dry season particularly palaearctic migrants particularly European bee-
eaters and Barn Swallows. 
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Figure 17:Rényi evenness profile in Maasai Mara show that grassland land use was the most 
even followed by farmland and the least even was woodland. Species abundance was highest 
in the woodland = 194, followed by grassland = 120 and lowest in the farmland = 114. 
Woodlands also had a higher species richness woodland = 81.5 followed by farmland =   61.0 
and least in the grassland = 58.7. 
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Figure 18:Sorensen’s Similarity index at each study site in Serengeti 

 

Figure 19: Birds observed outside vs inside the park in Serengeti.   
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MAMMALS 
 

Small Mammals 
Spatial distribution, abundance and diversity of small mammals in relation to land use 
practices in Serengeti Mara ecosystem. 

 
Bernard Ngoru, Charles Musyoki, James Wakibira, Rehema Kaitila, Flora Magige, Muchai Muchane, 
Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet WanduiMasiga 
 

The Serengeti Mara ecosystem is characterized by a broad spectrum of niches that harbors 
unique flora and fauna. The area delineated as a national reserve plays an important role in 
biodiversity conservation. However, it is increasingly becoming an ‘ecological island’ 
surrounded by a matrix of human activity and encroachment that may result in a major 
decline in abundance and diversity of animal communities especially invertebrates and small 
mammals and finally may lead to local extinction of some or all the species.  This situation 
may create many problems in biodiversity conservation, since small mammals play important 
ecological roles in ecosystem food web.  Thus this study was conducted from November 2009 
to September 2010 to establish the spatial and temporal diversity and abundance of small 
mammals in the ecosystem in relation to land use patterns and vegetation cover.  

In Maasai Mara: The area sampled for habitat parameters corresponded with trapping points 
of small mammals. A total of 169 individuals comprising of 15 species of small mammals 
were captured within 4,727 trap nights. There was a significant difference in the overall 
variations of relative abundance index (RAI). Some areas were more endowed than others 
(F=2.622, P=0.04) at 0.05% significant level. The difference between wet and dry habitats or 
land uses was also significant (P=0.0006).  The diversity and distribution of species of rodents 
were found to correlate with microhabitat parameters occurring in sites with different land 
use. A negative relationship between mean cover index (MCI) and the mean relative 
abundance index (MRAI) of small mammals (R2=0.15, Df=7) was observed where decrease in 
cover index resulting into increase in MRAI. In terms of woodlands species richness, there was 
no evidence to show that inside and outside the reserve were different (F=0.991, P=0.8642 
df=1415. However, there was a significant difference between wet and dry zones of the 
ecosystem (F=14.277 P< 0.0001 df=1422).Most important is the fact that all small mammal 
species represented inside the reserve were also recorded outside the reserve. These include: 
Mastomys sp., Aethomys sp., Crocidura sp., mus sp. And Gramommys sp. Nonetheless, two 
species occurring outside the Reserve were not recorded inside the Reserve. These were:  
Lemniscomys spicies and Petrodomas species. 

In Serengeti: Among the traps used, all the traps caught the small mammals except the 
tomahawks. These included rodents, murid rats and mice, dormice, dendromurines, gerbils, 
insectivore, shrews, cats, mongoose and bats. A total of 77 animals (dry season) and 45 
animals (wet season) were caught. There is high diversity of rodents in the wet part than in the 
dry part of the study area. In the wet part there is higher diversity of rodents outside the 
national park than inside the national park. High abundance in the dry than wet season. 
However the abundance of rodents was found to be high in the agricultural plots. 
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Unstriped grass rat (Arvicanthis sp.) Common mice (Mus sp.)African dormice (Graphiurus sp) 

 

 
White-toothed shrews 
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Large Mammals 
Influence of land use abundance, diversity, and distribution of large mammals in Serengeti-
Mara Ecosystem. 

Bernard Ngoru, Charles Musyoki, James Wakibira, RehemaKaitila, Flora Magige, Muchai Muchane, 
AlfeoNikundiwe, Charles Musyoki, Charles Mugoya, Clet WanduiMasiga 
 
In Maasai Mara: Human land use practices may be a key determinant of wildlife populations. 
We studied the influence of land use on large mammals in Masai Mara of the Serengeti-Mara 
Ecosystem (SME), during the wet and dry seasons. We compared mammalian communities 
across different land use systems both inside and outside protected areas at pre-determined 
study plots comprising three land use categories (grasslands, woodlands and farmlands) in 
Maasai Mara (dry side) and Trans-Mara (wet side). Wild and domestic mammals >0.2 kg were 
sampled by distance technique. In this pursuit three large mammal assessments were 
conducted in different seasons in Mara (Nov 2009, April 2010 and Oct 2010) in a period of 
20 days each. Line transect technique was employed using the DISTANCE sampling protocols 
(Buckland et al, 2001). A total of 150kms was covered in each assessment in 8 sampling 
blocks, each with 2 transects. 35 large mammal species were encountered during the survey. 
Thompson’s gazelle, cattle and common impala were the commonest species while wild dogs 
and leopards were the least common. The highest species diversity was observed during the 
dry season in  Serena woodland (inside reserve) with a diversity index (H’) of 2.073 followed 
by Koiyaki grasslands (outside the reserve) with H’=1.1885 in the same period. Only a very 
unsubstantial number of wild herbivore species were found in crop plantation. Most red-listed 
species were confined to the National Game Reserve. Hartebeest, elephant, eland and all 
carnivores, in exception of wild dog, were encountered inside protected area (PA) while all 
primates and majority of browser species were found outside PA in the dry zone. Cattle 
moved into wildlife protected areas during the dry season. Livestock incursion in protected 
area was evident, with a density of 447.3 cattle/km² encountered in Ngama woodland 
(inside reserve) during the dry season survey. High livestock numbers in the adjacent 
community land is imposing high pressure on both community land and the reserve. 
Mammals in Maasai Mara displayed a seasonal movement pattern within and outside the 
protected areas with smaller sized ungulates being most affected. However, there was no 
significant difference between the sightings inside and outside the reserve (X2=9.78674E-94, 
d.f=19) at 5% level of significance implying that community owned land adjacent to reserve 
plays a crucial role to wildlife conservation in the region. The wet zone of the Mara ecosystem 
carried a higher mammal biomass density (53.84% of the total biomass density) than the dry 
zone of the ecosystem, though there was no significant difference in the two zones (P < 0.05). 
The influence of land use on abundances changed moderately between seasons. Differences 
in species richness and diversity were most pronounced during the dry season than wet season 
(P>0.05 in all cases). The potential to utilize large mammal wildlife species in a variety of 
community-based tourism opportunities is real but underutilized. The ability by the ranches to 
support large mammal densities can be explored to improve their economies in 
environmentally benign ways. Our study shows the importance of protected areas for many 
wildlife species in the Maasai Mara. This study recommends that opportunities which include 
community based eco-lodges, wildlife conservancies, eco-tourism and curio-wildlife 
photography be adopted as best bet land use opportunities in the Mara.  

In Serengeti: A large mammal baseline survey was done between 15th December 2009-
5th January 2010 as a basis for subsequent surveys.  A total of 313.5 km transects were 
covered of which 257 were within and 55.8 outside protected area.  All animals >5kg 
body weight encountered were identified to species, sexed and aged. Their perpendicular 
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distances from transects were determined directly using Range Finders (Bushnell®), their 
relative positions from transect lines by hand held GPS units (Garmin Map® 60cx), and 
their numbers counted by hand held tally counters. A total of 2,274 individuals were 
encountered involving 23 large mammal species. Overall there were a lot more large-
mammal counts and species observed in the protected compared to the community land. 
As expected, there was no single large mammal observed in the wetter agricultural 
sampling blocks. In contrast, scores of large mammals were observed in the drier livestock 
grazing community lands outside the Park although most of these were Thomson gazelles, 
wildebeest and zebra - which are long range migrants. Together with the baseline survey 
another 2 more surveys were conducted in April 2010 and Jul 2010. A total of 6,497 
individuals were encountered during these 3 surveys involving 26 large mammal species. 
As observed in the baseline survey, there were a lot more large-mammal counts and 
species observed in the protected compared to the community land. As expected, there 
was no single large mammal observed in the wetter agricultural sampling blocks.  

 

 

 

Fig. 20 
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VEGETATION 
 
Mligo C., Bernard Ngoru, James Wakibara, Nikundiwe, Muchane Muchai, AlfeoNikundiwe, Charles 
Musyoki, Charles Mugoya, Clet WanduiMasiga 
 
In Serengeti: Plant species richness was high in wet side that recorded 172 than in dry side 
with 144 species. The species richness was 225 in dry season and 353 in the wet season. 
Species diversity was higher in dry side than in wet side. However the difference based on the 
two sample t-test considered not significant. In both sides species were similarly evenly 
distributed. Species diversity was significantly higher in the wet season than in the dry season 
on the basis of t-test (t=8.42, DF = 218, P<0.0001). More re-sprouters and germination occurs 
under favourable moist conditions which increase species richness. The vegetation 
communities in most study sites were heterogeneous, that there was no any mono dominant 
continuity of a single stand in the woodlands or grasslands. Probably variation in microhabitat 
conditions mighthave differently supported plant populations resulting into heterogeneity in 
such community composition.  
 
Ozoroa- Eleodendronwoodland: Ozoroainsignis and Eleo dendronbuchananii,followed by 
Parinari, Kigelia africana, Ficuslutea and Commiphora africana dominated this woodland. 
However, the community is segmented with Acacia-Commiphora woodland communities. 
This was the most dominant species at Kibeyo (TSWWO_2). Most pastoral activities take place 
here. The density of woody species was low and dominated by saplings and shrubs. Wood 
species might have been utilized for settlement establishments and fencing for livestock homes 
and crop farms.  
Aloe secundiflorais also well represented in open areas and thickets co-existing with  Euclea 
natalensis. 
 
Woodlands in dry side of Serengeti: Processing of Tobacco involves smoking which uses large 
volume of wood material and hence woody species suitable for this activity are being 
exploited. This contributes to the degradation of woodlands in the areas outside the park. 
Depletion of woody material outside the park will cause a significant threat to the woody 
species inside the park. This will increase poaching activities and conflict will grow high. 
 
Acacia woodland in dry side: This covered wide parts of Lobo sites (TSWDI_2) where Acacia 
robusta, Acacia seyaland Acacia tortilis were the common wood species. However, Lantana 
trifolia as shrub regenerated well in open areas. This woodland community had the poorest 
woody species composition. 
 
Grasslands of the Wet side of Serengeti: Aristida- Rhynchyltrus grassland in NyansurulaHills 
(TSCPWO_2) and the nearby areas. The community was dominated by Rhynchyltrus repens 
and Aristida adoensis grass species. These grasses covering the widest part of the study areas 
and are not preferred by grazing species may be because of being unpalatable and hence 
avoided by livestock. The grass species populations appear as clump or a cluster of a 
multistem such that the open areas are occupies by Eragrostissuperba. Thereare however rock 
outcrops protruding in some areas of the grasslands where Combretumapiculata was found 
performing well. 
 
Themedatriandra grassland- This community is essentially dominated by Themedatriandra 
with Cynachiumtubirosa, Cyperusobtusifolia and Eragrostisspp play low profile of dominance 
in this community. This was common in Lamai (TSGWI_1) grasslands where the black cotton 
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soil is the one that characterizes this community and with rocky outcrops in the elevated parts. 
Other species with wide distribution in the areas include Cynachium tubirosa, Criunum 
papilosa, Commelina reptans, Murdania simplex, Murdenia simplex, Cynotisfoetida and 
Craterostigma plantagineum. Most of the species emerged just after fire and hence might be 
adapted to fire frequency in this area. Themeda triandra in dry side- This grassland was 
dominated by Themeda triandra which was re-sprouting after fire in Togoro (TSGDI_1. Other 
represented species were the Ocimumbasilicum, Orthosiphonsp, Eragrostis superb, 
Solanumincanum, Acacia drepanolobium, and Aristidaadoensis. Community in dry side –
Wasso Portulaca-Crinum –Ipomoeae- This was dominated by Portulacaolaraceae, Ipomoea 
kitungensis, Astripomoeaand Crinum papilosa. AlsoEragrostis superb, Monadenium 
stapeliodes, Cyperus rotundus, Boophonesp, Commelinasp and Acacia drepanolobium were 
other species which well represented in this community. However in the riverine, seasonal 
streams and valley bottoms in these areas are dominated by Acacia xanthophloea. 
 
 
Vegetation in croplands wet side of Serengeti 

Most areas in croplands are dominated by crops and the common weeds. Since clearance of 
land is a type of disturbance which makes the land bare, then weeds tends to occupy these 
bare lands. Most cultivated lands at Gibaso(TSCPOWO_1) were dominated by 
Aristidaadoensis, Mellinisrepens, Strigaasciatica, Ambrosia martima, Hibiscus hybridus, 
Sesbaniasesban, Vernoniaposkeana, Launnea cornuta and Tagetes minuta. However common 
crop in crop lands were Amaranthus hybridus, Zea mays, Agave sisalana, Manihotesuclenta, 
Sorghum bicolor, Eleusine coracana and Phaseolus vulgaris 
 
Vegetation in croplands of dry side of Serengeti 
The vegetation in this area is highly conserved with Commiphora africana woodland making it 
an intact Commiphoraforest. However, some woodland part is cleared for crop cultivation. 
The common crops in these areas are Zea mays, Lycopersicumesculentum, Brassica oleracea, 
Mussasapientum, Phaseolus vulgaris and varieties of vegetables. Weeds are 
Dichrostachyscinerea, Lantana camara in the boundaries of the farms and the fallow lands 
whereas Sesbania sesban, Argemone mexicanum, Cyperus rotundus were common in freshly 
cultivated land. In this crop lands there is no invasion of Strigaasciatica which causes a lot of 
problems in wet side of Serengeti. The vegetation communities in this area are at minimum 
level of disturbance due to minimal pastoral activities than other areas. The presence of 
Encephalartos sp. which is the recently described as a new species in this genus is a 
biodiversity indicator of a healthy vegetation community.   
 
Healthy Biodiversity Indicators 
Habernariaschiperiana was common at Lamai and Wasso grasslands. However, 
Acampepachyglosa and Aerangiskirkii were the epiphyte orchid in Ololosokwan woodlands. 
The presence of epiphytic orchid species in this site might be an indication of a healthy 
community and habitat is relatively pristine. 
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In Maasai Mara: A total of 57 woody plant species were recorded with higher densities 
outside the reserve. Maasai Mara National Reserve mainly constituted of open grasslands, with 
small woodland pockets and drainage forests. Standing biomass was considerably low and 
there was a high bare ground percentage cover mainly due to the prevailing dry conditions 
and increased grazing pressure in the reserve mainly due to livestock incursion. The study 
recommended enhancement of fire controls. Tarconanthus comphoratus is slowly but 
systematically tacking over other woody plant species in the reserve mainly due to frequent 
fire occurrence. There is need, therefore, to check on fire occurrence to curb the trend. 

A total of 57 woody plant species were encountered in 33 families (Table 2), at 360 plots 
sampled within the ecosystem. The woody vegetation was dominated by Acacia 
drepanalobium, 17%, Rhusnatalensis, 9.0%, Acacia gerradii, 6%, Croton dichogamus, 8%, 
and Oleaafricana, 2.2%.  

 

Vegetation structure in the wet side of Maasai Mara 

Serena woodland: A total of 6 tree and shrub species were identified in the block during the 
period under review. Croton dichogamus was the dominant shrub species (79.28%) followed 
by Euclea divinorum with 10.81%. Tannea graviolence had the largest mean crown 
dimension of 1.2m by 1.5m while Acacia drepanolobium had the least (0.25m by 0.05m).Due 
to the prevailing dry condition during the sampling period, the average bare ground cover was 
highest, 36.62%, followed by grass, 34.84%. Average cover for herbs and litter were 5.67% 
and 22.33% respectively. The standing biomass was extremely low, 0.12gm/m². 

Serena grassland: A total of 8 woody species were identified during the survey, with 
Caparistomentos dominating with 69.23%. This was followed by Balanities aegyptica, 
15.38%. Even though Terminalia bilsa had a higher frequency than Balanitiea egyptica, the 
latter had a higher importance value mainly due to its higher basal values. Kigeria Africana 
had the largest average crown dimension of 3m by 6m. balanities aegyptica and Terminalia 

Plant species 

Fagaropsisangolensis 

Pappeacapensis 

Acokantheraschimperi 

Ocimumbasilicum 

Lippiajavonica 

Albiziavesicolar 

Erythrinaabyssinica 

Asparagus africana 

Grewia bicolor  

Acacia albida 

Boerhaviadiffusum 

Uses 

Neurotoxic  

An aphrodiasic 

neurotoxin 

Bacterial infection in teeth 

Influenza virus 

Pods poisonous 

Stomach ache 

Child fever 

Female sterility 

Protein booster to browsers  

Snake bite 
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bilosa had 1.44m by 0.55m and 0.4m by 0.8m crown dimensions respectively. Percentage 
grass cover was highest with an average of 45.03%. There was a 30.34%, 20.23% and 3.61% 
average cover, in a decreasing order, for bare ground, litter and herbs respectively. The 
average standing biomass was 0.12gm/m². This low biomass was mainly attributed to the 
prolonged dry period. 

Mpata woodland: Of the total 24 woody species encountered in Mpata woodland, Rhus 
natalensis was dominating with 0.18% and a density of 2272.73individuals/km². Other 
species recorded were Warbugia ugandensis, Acacia Senegal, Lippia javanica among others 
(appendix). The low relative densities and importance values for Mpata was mainly attributed 
to a high woody species composition and high encounter rates for different species. Warbugia 
ugandensis had the highest crown dimension of 1.74m by 1.38m. During the period under 
review, there was a high percentage of bare ground with an average of 42.13%. Percentage 
cover for grass, herbs and litter was 35.45%, 6.32% and 15.8% respectively. Average standing 
biomass was 0.12gm/m². 

Isokon crop plantation: During the period under review, a total of 27 woody species 
(appendix) were identified with Olea africana dominating (14.48%). Kigeria africana had the 
largest average crown dimension of 2.3m by 4.3m. Importance value for each of the woody 
species in the block was low as compared to blocks on open grasslands mainly due to a 
higher woody species composition and encounter rate.Due to the prevailing dry condition and 
the high grazing pressure, mainly from livestock, percentage bare ground was high in the 
sampling block, 43.65%. Grass, litter and herbs had 28.44%, 22.46% and 4.8% respectively. 
The average standing biomass was 0.16g/m².  

 

Vegetation structure in the dry side of Maasai Mar 
Ngama woodland: Being dominated by rocky hills, Ngama woodland was dominated by 
Tarconanthuscamphoratus, 24.11%, followed by Tecleanobilis and Acacia drepanolobium 
with 11.46% and 11.07% respectively. Even though Acacia drepanolobium had a higher 
relative density than Rhusnatalensis, the latter had a higher importance value mainly due to 
higher average basal area and subsequent dominance. A total of 34 other woody species were 
identified (appendix). More than 66% of the total ground was bare and litter covered with only 
33.37% of it covered by grass and herbaceous vegetation. Of the total vegetations’ cover, 
<70% was grass. The average standing biomass was 0.44g/m².  

Pesee Plains:Ochinaovatahad the highest relative density, 29.36%, but due to its low DBH 
and the subsequent relative dominance, Croton dichogamus had a higher importance value in 
posee plains. Other key species encountered were Commifora africana and Cordiamonoica in 
a total of 17 woody plant species recorded in the plot.In the total 298 plots sampled, there 
was a high average bare ground, 47.45%. Grass and herbs had 18.13% and 6.18% 
respectively. Total standing biomass was 0.09g/m². Low standing biomass was mainly due to 
the prevailing dry conditions. 

Olnananet woodland: A total of 23 woody species were recorded in this block (appendix) 
with Acacia drepanolobium dominating with 35.45%. Maytenussenegalensis and 
Osyrislanceolata had the highest crown dimension of 2m by 3m. The high importance value 
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of Acacia drepanolobium, as compared to other species encountered in the sampling block 
was mainly attributed to its high relative frequency. The area was generally bare with 
approximately 44% cover falling under bare ground. Percentage cover for grass, litter and 
herbs was 21.22%, 28.89% and 9.17% respectively. Average standing biomass was 
0.08g/m² 

Koyiaki grassland: A total of 15 woody plant species were recorded in the sampling block 
(appendix). Acaciadrepanolobium was most dominant with 59.02% of the encounters. Other 
common species in the block were Croton dichogamus, Acacia tortilis and Maytenus 
senegalensis. Lippia javanica had the highest crown dimension of 3m by 3m. Most common 
crown dimension ranged from 3.8-1.05m² 63.64%.The sampling block was highly 
dominated by bare ground, 43.40%, (n=413). Litter, grass and herbs had an average of 
24.62%, 25.99% and 6.35% cover respectively. The mean standing biomass was 0.34g/m². 
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1.4.   Assessing nature, dynamics and impacts of human-wildlife conflicts on livelihood and natural 
resources 

• Nature, type, causes and dynamics of the conflicts associated with resources and use 
in SME identified.  

• Failures and successes of impacts of the resource-use conflicts on livelihoods, natural 
resources and current actions for addressing resource-use conflicts identified.  

• Secondary (supplemented with primary) data from relevant institutions which is 
normally collected through village recorders and problem-animal control teams 
analyzed.  

• Strategies and mechanisms aimed at managing resource-use related conflicts 
proposed. 

• Technical report on Human wildlife conflict technical report –TZ 
• Technical report on Human-wildlife conflict - KE 

Conflicts and community perceptions on wildlife in different zonations of Maasai Mara National 
reserve and adjacent group ranches  
 
James Wakibira, Bernard Ngoru, Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles 
Mugoya, Clet WanduiMasiga 
 
Human-wildlife conflict is a serious management problem around protected areas in Kenya. 
This is because of the land use changes taking place, with crop farming occurring  next to the 
parks , where it never occurred before  coupled with increasing human population and 
livestock production and diminishing natural resources due to climate change.   

In Maasai Mara: To assess and evaluate the problem in areas adjacent to Maasai Mara 
national reserve, human-wildlife conflict records in Kenya Wildlife Service occurrence books  
(OBs)between January 2005 to December 2010 were analysed. A total of 108 questionnaires 
were also administered in four study sites of Mara namely Mpata, Isokon, Koiyaki and Siana. 
Human-wildlife conflict in the  Mara area is relatively low compared to other part of the 
country. However, its most intense between April and June with isolated cases during the rest 
of the year. Conflict was most intense in Mpata area (in wet zone) occurring mostly in the 
months of August-October and April.   Conflict cases have increased in Siana and Koiyaki, 
both in the dry zone as compared to Mpata and Isokon. Both crop famers & pastoralists 
guarded their farms & livestock by scaring wildlife away from their farms. In Mpata area, six 
conflict types were reported and ranking number one was predation by lions, leopards, hyenas 
and baboons. Crop raids by baboons and elephants occurred in areas where crops like maize, 
millet and tomatoes were grown. Obstruction was associated with elephants, lions and 
buffaloes at the watering points while property damage was by elephants on bomas and 
tourism facilities. Three (3) persons were killed in 2006, 2008 and 2009. Two were killed by 
elephants and one by a snake in Mpata block. Three persons were injured in the same period 
by elephants and a buffalo within Mpata block. When tour operators were asked whether they 
experienced problems with wildlife, they unanimously (87% ) said it was a big challenge to 
their business. The conflict species were: Monkeys (baboons & vervets), snakes, elephants, 
hippos, lions, warthogs, buffaloes & mongoose. According to the hoteriers, the problems 
ranged from droppings in the camps, noise, property damage ( tearing off tents, breaking 
fences, damaging rooms, messing out visitors clothes), stealing & spoiling  visitors food, 
inflicting fear and insecurity to visitors, disturbances, damage newly planted sapplings, foul 
smell and spreading ticks in their compounds. This problem is most intense in December-
February dry season. 
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In Serengeti: A ‘self reporting’ process of human-wildlife conflicts in villages was initiated in 
29 January 2010 in the villages of Machochwe and Ololosokwan. The villages are adjacent 
Serengeti National Park and were chosen based on the many historical conflicts reported 
informally. Two village-based field enumerators were chosen from amongst the villagers and 
taught on how to use GPS and estimating crop destruction by wild animals. Up to July a total 
93 incidences of crop destruction and 59 of livestock attack were reported. 

 

 

 

 

Illegal traps used by the local communities for trapping and capturing wildlife. 
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1.5.1 Workshops to select best bet with local communities 

• Two consultative workshops (Tanzania and Kenya) conducted to select and validate 
the best-bet practices and innovations identified in the biodiversity and socio-
economic surveys. 

• Innovations that reconcile conservation with livelihoods development identified. 
• Technical report on Innovations that reconcile conservation with livelihoods 

development (Modified Bee Keeping practice, Mushroom farming, Community Eco-
lodges and Campsites, Community Museums, Free range poultry farming, Improved 
Livestock husbandry, Organic Farming, Biogas for lighting & cooking, Community 
Conservancies, Ecotourism Bird Watching, Game bird rearing and hunting, Woodlots 
and Domestication of Medicinal Plants) 

 

Innovations and technologies that reconcile conservation with livelihoods development 
 
Muchane Muchai, Alfeo Nikundiwe, Bernard Ngoru, Mary Nyawira Muchane, Nelson 
Wawire, Agnes Mwakaje, Charles Warui, DonathaTibuhwa, Charles Musyoki, David Ongare, 
Peter Hongo, Charles Warui, RehemaKaitila, Bruno Nyundo, George Amutete, Geoffrey 
Mwangi, AyubMacharia, Emmanuel Manyasa, ChachaWerema, Cosmas Mlingo, Sospeter 
Kiambi, James Wakibara, Charles Mugoya, Clet Wandui Masiga. In Press.Best-bet 
conservation-friendly sustainable land management practices can help in harmonizing 
conservation and development in Serengeti Mara Savannah Ecosystem. Journal of 
Environmental Management. 
 
The deterioration of the natural environment by unsustainable land management practices and 
the increase of poor people who depend directly for their livelihood on natural resources 
demands the need to identify approaches of integrating conservation, development and 
livelihood improvement. In this study, carried out between July 2009 and December 2010 in 
the Serengeti-Mara Savannah ecosystem (SME), we identified, documented and availed 
information on appropriate innovative agro- demand-driven biodiversity-based best-
betconservation-friendly and sustainable land management practices and technologies (BC-
SLMP) that have the potential to simultaneously secure enough high-quality agricultural 
production, conserve biodiversity, manage natural resource base and raise rural income and 
well-being. The BC-SLMP selection and validation process, which used participatory tools and 
techniques using a criteria-based scoring and scale based preference rating approach, found 
that the current ten BC-SLMP for which there is sufficient evidence of widespread applicability 
and which are promising among stakeholders in Kenya and Tanzania in ascending order are: 
Kenya (MME) – 1) Bee Keeping, 2) Woodlots & Domestication of Medicinal Plants, 3) Biogas 
for cooking & lighting, 4) Community Conservancies, 5) Eco-tourism Bird Watching, 6) 
Improved Livestock Husbandry, 7) Organic Farming, 8) Community Eco-lodges and campsites, 
9) Agro-Forestry, and 10) Greenhouse House Farming & Horticulture; Tanzania (SE) – 1) Bee 
Keeping, 2) Improved Livestock Husbandry 3) Community Curio Shops, 4) Micro-bio 
Fertilizer, 5) Mushroom Farming, 6) Eco-tourism Bird Watching, 7) Biogas for cooking & 
lighting, 8) Community Conservancies, 9) Community Eco-lodges and campsites, 10) Free 
range Poultry Keeping. Preferences of the BC-SLMP statistically differed across study sites 
(P<0.001 in all cases) but not region and country. A combination of these BC-SLMPs will help 
to reconcile livelihood development, economic, cultural, biodiversity and ecological values of 
the savannah ecosystems thus balancing biodiversity conservation objectives with those of 
sustainable use, development and livelihoods. 
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Beekeeping practice 

Beekeeping is the art of managing honeybees in order to obtain hive products (honey, 
beeswax, propolis, royal jelly and bee pollen) for income, food and medicine.  Beekeeping is 
an ideal income generating activity for men and women of all ages. It can be an important 
sustainable and alternative source of income for the poor local people. Most communities that 
have engaged in bee keeping have been using traditional log hives.  These hives produce only 
small volume of crude honey. The poor harvesting techniques used by traditional bee keepers 
destroy quality of honey (colour, smell, texture and taste) and may lead to destruction of the 
entire colony.  Modern bee keeping technology aims at improving the quality and quantity of 
hive products in SME. It involves use of modern methods of beekeeping, including sitting of 
the apiary, use the modern hives, improved harvesting methods, enhanced processing and 
packaging of honey. This innovative BC-SLMP has potential for remarkable contribution in 
raising income of farmers and improvement on biodiversity conservation, livelihoods and 
well-being of the local communities. Bee keeping will enhance pollination services which are 
essential for plant diversity and ecosystem health as well as for agricultural productivity. 
Reduced pollinator diversity threatens food security and national economies that are reliant on 
cash crops. The honey bee and a diversity of other bee species are a major component of 
pollinator diversity. Bees should be conserved through advocating for best practices for 
conservation and management.  Bee conservation and management practices can involve 
setting land aside (e.g. a 1-metre strip) in the farmland to host all year round food resources for 
the bees, as well as safer sites for nesting, mating, resting and refuge from natural enemies. 
During flowering, farmers should manage pesticide usage carefully to avoid poisoning flower-
visiting bees. Farmers should also minimise pesticide drift from the field to adjacent areas.  

 
 

Community Eco-lodges and Campsites 

Although tourism is a key sector of the Kenyan and Tanzanian economy, a large percentage of 
the profits have historically gone to large and mostly foreign-owned tourism companies. 
Community eco-lodges and campsites, however, can promote community involvement in 
tourism operations. A community eco-lodge and campsite is a facility where concerns for 
accommodating eco-tourists, conservation issues and local cultures and livelihoods are fully 
integrated. It is owned locally and managed entirely by local community members. It is 
designed to accommodate tourists but at the same time benefit the environment and the local 
community and their cultures. It is built with local labour using materials found in the region, 
and it is usually built in an environmentally-friendly way. A community eco-lodge and 
campsite employs local people creating much-needed income for the community as a whole. 
The profits that come out of the eco-lodge or eco-campsite is divided amongst the locals and 
will help support the local infrastructure. The guests are encouraged to take small steps to 
benefit the environment like reusing towels and sheets and washing once a day with minimal 
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water wastage, thus contributing to a clean environment. The success of this innovative BB-
SLMP provides an opportunity for local people to improve their livelihoods through increased 
income and services. In addition, eco-lodges and campsites serve as an incentive for the 
communities to invest in the conservation of local wildlife. 

 
 
 
Community Conservancies 
Community conservancy model is based on ecotourism principles where profitable livestock 
production is innovatively integrated with wildlife conservation and ecotourism to create 
sustainable social and economic benefits to the landowning community. The conservancy 
model provide opportunities where the community can benefit from the tourism revenue thus 
providing improved livelihoods, better health, education, employment opportunities, and 
infrastructure services. Innovatively integrating livestock and wildlife will yield better returns 
to land and reduce economic risks for the community while acting to create sustainable 
benefits for the landholding community. By establishing value added livestock wildlife 
enterprises and best practice alternative livelihoods, this BB-SLMP can act as a model for 
sustainable development. The prerequisite for this argument is built on establishing 
private/public partnerships, building landowners’ capacity, establishing governance systems 
and implementing production systems that benefit from a balanced livestock and wildlife 
tourism sector.   

 

Eco-tourism Bird Watching  

Bird watching is a leading recreational activity in the world which provides a booming 
international business opportunity that attracts low volume, low impact and high return 
tourism that boost rural tourism economies and support livelihoods in rural areas, and 
enhances biodiversity conservation. Bird-based ecotourism (avitourism) can achieve 
sustainable development goals through community-led ecotourism businesses (providing 
money through bird tour guides self sustaining employment for local communities) while 
achieving bird conservation priorities. The SME has approximately 540 bird species, including 
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nine globally-threatened, sixteen regionally-threatened and at least nine range-restricted bird 
species. These birds can attract birdwatchers to this area and make it one of the leading 
birding locations in Kenya and Tanzania. In addition to being bird guides, the local 
community members will also gain income from this innovative BB-SLMP through entrance 
fees to foreign tourists and visitors at the main entrance to the locally protected and owned 
conservation areas.  

 

 
 
Game bird rearing and licensed game bird hunting 
Although there has been little focus on sport hunting of gamebirds (bird shooting) as a 
commercial enterprise in SME, sustainable utilization (financial profitability of hunting 
operations) of wild birds through game bird shooting should have a brighter future in SME, 
and be able to contribute substantially to improving rural livelihood and to the conservation of 
natural semi-arid habitats and biodiversity they contain. Licensed game birds hunting (i.e. 
hunting of abundant bird species including guinea fowl, francolin, partridge, spur fowls, doves 
and pigeons, quail, sand grouse, ducks, geese, snipes and  ostriches) is very viable in SME. 
Game birds can be reared for meat and egg production, exhibition and for release and 
subsequent hunting. If hunting blocks are booked by hunters who pay a set booking fees (US $ 
100 for non-residents), generally, a 10% (using the lower population estimate) off-take limit 
would yield off-take levels of around between 5,000 birds/500km2. This would accrue an 
income of about a minimum of over US $500,000 from such a bird shooting per year. If this 
money is remitted to landowners at the end of each year, this would translate to tremendous 
improvement on income, livelihoods and well-being of the local communities thus 
simultaneously taking care of multiple needs — income, food, conservation, and improved 
natural resource management.  
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Biogas for lighting and cooking 

Biogas is clean, un-polluting, smoke and soot free fuel. Biogas may be produced from cattle 
dung through a process called digestion. Biogas can also be used in generating electricity. The 
local community in SME keeps hundreds of cattle grazing during the day but returning to a 
boma (kraal) for the night thus accumulating a heap of dang every night. Most households in 
SME have at least one hundred (100) cattle returning to the cattle kraal for the night every 
night. There is thus a technical potential for domestic biogas in the SME. However, there is a 
general lack of awareness of the relevance of biogas technology at household level in the 
entire SME. The increasing wood fuel scarcity in SME and increasing energy costs mean that 
the benefits of biogas in many households in SME could be enormous. Use of biogas has the 
potential relieve pressure off environment through reduced tree cutting and firewood 
collection. 

       

 

Agroforestry 

Agro-forestry is deliberate inclusion of woody perennials (trees and shrubs) on the same land 
as agricultural crops and/or animals, in some form of spatial arrangement or temporal 
sequence. This has both ecological and economic interactions between woody and non-
woody components. Planting of already well known agro-forestry species and domestication 
of other potential agro-forest species (e.g. fruit trees, vegetables, fodder and medicinal trees) 
will immensely contribute to improved livelihood and conservation of biodiversity in the SME. 
Agro forestry land use is favourable suited to the boundary zones of protected areas. Complex 
agro-forestry systems, particularly mixed perennial systems, are an attractive model for buffer 
zone management and may provide more stable and sustainable returns than monoculture 
systems of food crops. They may also greatly enhance the level of biodiversity protection in 
agro ecosystem and may extend wild plants and animal biodiversity outward from the 
protected ecosystems into the agricultural landscape. 

 

Greenhouse farming and horticulture 

Greenhouse farming and horticulture aims at shifting the farmers’ dependency on rain-fed 
farming to controlled environment agriculture (greenhouse) and protecting the crop from harsh 
weather conditions (rain, wind and pests). This type of farming involves production of mainly 
horticultural crops (high value crops such as tomatoes, water melon cabbages etc.) within 
sheltered structures to provide adequate growing conditions, protection from pests and 
diseases and adverse weather and effectively managed nutrition. With few vegetables, for 
example, grown in the area but high demand existing, the establishment of a local 
horticultural (e.g. vegetable supply) has the potential to tap into the ready exiting market 
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particularly in the many tourist hotels within SME. Households will also be able to grow 
enough vegetables for their own needs as well as a surplus to sell in the market. This 
innovative BB-SLMP will only use little land but high production thus leaving the other land to 
conservation thus greatly enhancing the level of biodiversity protection in agro ecosystem. 

 

 

Organic Farming  

Organic farming is a low cost production system that relies on ecological processes, 
biodiversity and cycles adapted to local conditions, rather than the use of high cost inputs 
(synthetic fertilizers and synthetic pesticides) with adverse effects. It combines tradition, 
innovation and science to benefit the shared environment and promote fair relationships and a 
good quality of life for all involved by emphasizing on production of environmentally-friendly 
organic products. This innovative BB-SLMP technology aims at utilizing the rich supply of 
locally available manure, macro- and micro-bio fertilizers like earthworms, rhizobia, 
mycorhiza fungi and trichorderma fungi among others in SME. This will promote 
environmentally sound, socially acceptable and economically rewarding food production 
method, thus ensuring conservation of agricultural biodiversity, which is essential for food 
security, and sustainable agricultural development in the area. 

 

Woodlots and Domestication of Medicinal Plants 

Wood fuel consumption constitutes an important element of the human pressure on 
woodlands in SME. Firewood is the most accessible form of fuel to the rural communities in 
SME, and its continued removal from the natural ecosystem may potentially cause profound 
deleterious ecological effect on biodiversity in the region. On the other hand, medicinal plants 
are widely used by the local communities (particularly Maasai), and there is need to ensure 
sustainable supply of medicinal extracts in the area. Establishing woodlot plantation in SME 
and managing them sustainably has the potential to relieve pressure off the natural woodlands. 
This will also provide additional income through sale of firewood, building materials (timber, 
poles) and charcoal.  Demand for a wide variety of wild medicinal plant species is increasing 
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with growth in human needs and commercial trade. Medicinal plants are economically 
important as they provide the basic raw material for pharmaceutical, perfumery, flavour, soaps 
and cosmetic industries. Medicinal plant production through cultivation can reduce the extent 
to which wild populations are harvested. This innovative BC-SLMP has potential to promote 
community-based domestication, cultivation and commercialization of some important 
traditional medicinal plant in woodlots as an alternative income-generating activity. Woodlots 
can also contribute to conservation of biodiversity, bio-prospecting of wild species and 
valuable germplasm for bio-molecules, and genes for commercialization. Further, woodlots 
could provide opportunities in the carbon market (credit) programme. Landowners with a 
series of woodlots with long-term sustainable management can enroll in a carbon credit 
trading program and earn lot of income. 

 

 

Free range poultry farming  

Free range poultry farming is an alternative poultry housing system for egg and chicken meat 
production which allows poultry freedom to roam in the natural habitat during the day but are 
secured at night. Free range allows poultry the maximum access to its natural behavioural 
instincts. Free Range poultry production system is considered an environmentally sustainable 
land use practice. This is achieved by limiting the stocking densities of birds outside the shed. 
This BB-SLMP could be a sustainable income generating activity to generate a positive cash 
flow to help the local communities, particularly women and youth, become economically 
self-sustaining while at the same time improving natural resource management.  

 

Mushroom farming 

Mushroom cultivation is an important emerging industry in many regions of East Africa. The 
integrated sustainable management of wild mushroom is interdisciplinary in nature, whereby 
the biophysical considerations have to be incorporated into the context of a wide range of 
social and economic concerns. Mushroom cultivation has found a high value niche among 
small scale farmers, particularly women, who can grow mushrooms for their nutritive value as 
well as for industrial and medicinal purposes. Mushroom growing requires little space and 
time and farmers can make use of their locally available waste products such as saw dusts,  
hay/grass, rice bran, cotton husks, sugarcane husks, which in Kenya and Tanzania may go up 
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to more than 17 million tones if left unutilized and may result into landfill problems. This 
innovative BB-SLMP has great potential to contribute to enterprise diversification with benefits 
such as increased income, employment, food security and poverty alleviation. Furthermore, 
by utilizing the abundant agricultural waste found in and around SME for its production, it will 
provide a more economical environmentally friendly disposal system. Wild mushrooms have 
important ecological functions as they provide vital nutrition to the native habitats in which 
they live symbiotically where their mycorrhizal association greatly supports other biodiversity 
and reconcile the economic, cultural, and ecological values of the ecosystem. 
 

 

 

Improved Livestock husbandry 

Livestock farming through pastoralism has been an integral part of the communities in the SME 
agro-ecological landscape and is valued by the local community for its roles in the farm 
economy. However, indigenous genotypes need to be multiplied, better exploited, and when 
necessary cross-bred with more productive exotic breeds in order for them to be more 
resistant to diseases and yield better productivity. Livestock farming in SME can also be 
improved through enhanced density and stocking rates to reduce overgrazing the range lands, 
technical assistance to improve productivity and incomes, genetic improvement of the herd, 
improvement of pastures and grazing areas, and selling animals during drought. If done right, 
this BB-SLMP may be associated with conservation of the savannah pastures as it is well 
adapted to local ecological conditions and can curb fragmentation of the buffer zone resulting 
from transformation to other unsustainable and incompatible land uses.  

 

Community Museums  

Communities around SME are richly endowed with cultural and natural heritage that can be 
used to create community museums for local and international tourism as well as biodiversity 
research, exhibition, or educational purposes. The community museums can showcase objects 
that vary widely in type, including: 1) ethnographic: material culture of ethnic communities 
across the region, including clothing, jewellery, musical instruments, religious and ceremonial 
material, armour, and building materials; 2) Archaeological: prehistoric material, both objects 
made by humans and paleontological finds, more recent artifacts and archaeological material; 
3) Historical; 4) Natural history: taxidermy specimens, entomology and wet specimen 
collections, exhibits of mounted fauna, flora, fungi; 5) Archival and audio-visual: Written 
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papers, maps, photographs, slides and film of the area. Community museum reference 
collections can be used at a pay by scholars, conservationists, scientists and collectors from all 
over the world for studies, visiting students, tourists and artists. The local community could get 
a certain income from the museums profit thus providing an opportunity for local people to 
improve their livelihoods through increased income and services, while at the same time help 
in  documentation and dissemination of SME heritage  management knowledge, information 
and innovations which will contribute significantly in promoting conservation and sustainable 
utilization of national heritage for social and economic development while enhancing the 
quality of environment. 

 

 

 
3.2.2 Result 2. Capacity for best bet land 
2.1   Reviewing policies/cultural/societal norms relevant to improve land use and biodiversity 
conservation 

• Policies and cultural/societal norms relevant to land use and biodiversity identified 
and reviewed.  

• Policy gaps, overlaps and conflicts that require harmonization identified.  
• Policy consultations to share findings and get input for formulating recommendations 

conducted. 
 

There is scattered legislation for the protection of biodiversity particularly that covering 
environmental protection, protection of wildlife and heritage sites, protection of forests and 
natural resources, and agriculture.  
EXISTING POLICY AND LEGISLATION IN KENYA 
 
Environmental Policy, Legal and Institutional Framework governing Environmental 
Management in Kenya 
Kenya’s environmental policy and legislation are scattered in a multiplicity of resource and 
sector specific laws and policy papers. The institutions and departments that deal with 
environmental issues are equally numerous. Sector specific laws are deficient in that they are 
characterized by fragmented and uncoordinated sectoral legal regimes that are developed to 
facilitate resource allocation and to deal with environmentally adverse effects of resource 
exploitation. The sectoral institutions under these laws often find themselves in regulatory 
competition due to overlap in mandate.  
 
Environmental Management and Coordination Act of 1999 (EMCA). 
The Environmental Management and Coordination Act of 1999 (EMCA) was enacted to 
provide an appropriate legal and institutional framework for the management of the 
environmental and for matters connected therewith and incidental thereto. EMCA does not 
repeal the sectoral legislation but seeks to coordinate the activities of the various institutions 
tasked to regulate the various sectors. These institutions are referred to as Lead Agencies in 



 
 

101 

EMCA. Lead Agencies are defined in Section 2 as any Government ministry, department, 
parastatal, and State Corporation or local authority in which any law vests functions of control 
or management of any element of the environment or natural resource. 
Kenya Wildlife Act 
Kenya’s wildlife policy is embodied in the Sessional Paper No. 3 of 1975 entitled “A 
Statement on Future Wildlife Management Policy in Kenya”. The key elements of this Policy 
may be summarized as follows:  

a) It identified the primary goal of wildlife conservation as the optimization of returns from 
wildlife defined broadly to include aesthetic, cultural, scientific and economic gains, 
taking into account the income from other land uses;  

b) It pointed out the need to identify and implement compatible land uses and fair 
distribution of benefits derived from wildlife including from both non-consumptive and 
consumptive uses of wildlife;  

c) It underscored the need for an integrated approach to wildlife conservation and 
management in order to minimize human–wildlife conflicts; and  

d) The government assumed the responsibility of paying compensation for damages caused 
by wildlife.  

 
 

The Wildlife (Conservation and Management) Act of 1976 was enacted to provide a legal and 
institutional framework for the implementation of the Policy. This Act amalgamated the then 
Game Department and the Kenya National Parks to form a single agency, the Wildlife 
Conservation and Management Department (WCMD), to manage wildlife. Subsequently, in 
1989 through an Amendment of the Act, KWS was established to replace WCMD. The Policy 
and Act, among others, helped in achieving:  

a) Enhancing wildlife conservation in the country;  
b) Significantly reducing wildlife poaching especially of endangered species such as 

elephants and rhinos;  
c) Establishing a unitary institution, the Kenya Wildlife Service (KWS), to be responsible 

for wildlife conservation and management countrywide.  
 
The proposed National Wildlife Conservation and Management Policy Framework  
 
The goal of this Policy is to provide a framework for conserving Kenya’s rich diversity of 
species, habitats and ecosystems for the well being of its people and the global community. In 
support of this goal, the Government adopts the ecosystem approach to wildlife conservation 
and management throughout the country. The Government also encourages partnerships 
between relevant government agencies, private sector, NGOs and communities. The 
Government in addition encourages a range of participatory approaches through county 
wildlife conservation committees and community wildlife associations (CWAs) to mainstream 
and empower communities to participate in the conservation and management of wildlife and 
related planning, implementation and decision making processes. This Policy, which will be 
implemented through an Act of Parliament, provides the framework that should enable the 
country to better conserve and manage wildlife for the present and future generations. The 
areas covered include: (a) Conservation and management of wildlife in protected areas; (b) 
Conservation and management of wildlife outside protected areas; (c) Scientific Research and 
Monitoring; (d) Sustainable management of wildlife resources; (e) Human wildlife conflict and 
compensation; (f) Legal and Institutional framework; and (g) Cross-sectoral linkages. 
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The National Museums and Heritage Act, 2006, No. 6 of 2006 
An Act of Parliament consolidated the law relating to National museums and heritage to 
provide for the establishment, control, management and development of national museums 
(which collects, preserves, analyses and exhibit objects of cultural and natural heritage) and 
the identification of conservation and transmission of the cultural and natural heritage of 
Kenya; It repealed the Antiquities and Monuments Act CAP 215 and the National Museums 
ActCAP 216 both of 1983. The Act provided a framework for conserving Kenya’s rich "natural 
heritage" which includes: 

a) Natural features consisting of physical and biological formations or groups of such 
formations, which are of outstanding universal value from the aesthetic or scientific 
point of View; 

b) Geological or physiographical formations of special significance, rarity or beauty; 
c) Precisely delineated areas which constitute the habitat of threatened species of animals 

and plants of outstanding universal value from the point of view of science, 
conservation or natural beauty; and  

d) Areas which are or have been of religious significance, use or veneration and which 
include but are not limited to Kayas. 

 

Agriculture Act [Act No. 9 of 1967, and repealed 2012] is an Act of Parliament to promote 
and maintain a stable agriculture, to provide for the conservation of the soil and its fertility and 
to stimulate the development of agricultural land in accordance with the accepted practices of 
good land management and good husbandry. “Agricultural land” means all land which is used 
for the purpose of agriculture, not being land which, under any law relating to town and 
country planning, is proposed for use for purposes other than agriculture.  “Agriculture” means 
cultivation of land and the use of land (whether or not covered by water) for any purpose of 
husbandry and includes— 

a) Horticulture, fruit growing and seed growing; 
b) Dairy farming, bee keeping and breeding and keeping of livestock; 
c) Conservation and keeping of game animals, game birds and protected animals (all as 

defined in the Wildlife Conservation and Management Act (Cap. 376)), and also of all 
aquatic animals;  

d) Breeding, game ranching, game cropping and other wildlife utilization and otherwise 
turning to account within the provisions of the Act referred to in paragraph (c) but not 
otherwise of game animals and game birds (not being protected animals) and also of 
all aquatic animals whether in inland waters or the waters of the maritime zones falling 
within the provisions of the Fisheries Act (Cap. 378); 

e) The use of land as grazing, meadow land, market gardens or nursery grounds; and 
f) The use of land for woodlands and other forms of agroforestry, when that use is 

ancillary to the use of land for other agricultural purposes; and “agricultural” shall be 
construed accordingly; 

 

The Forest Act No 7 of 2005 

Forest Act,which reviewed the Forest Act cap 385, is an Act of Parliament to provide for the 
establishment, development and sustainable management, including conservation and rational 
utilization of forest resources for the socio-economic development of the country. This Act 
applies to all forests and woodlands on state, local authority and private land. The Forest Act 
2005 identifies the need to strengthen community-based institutions, by creation of 
Community Forest Association (CFA) allowing the public to actively be involved in forest 
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conservation. The act also has put more emphasis on involving stakeholders through 
participatory management mechanisms in the management and conservation of forests 
decision-making. It is important to note that the current direction in forest policy has 
recognized that forestry contributes to poverty reduction, employment and improvement of 
livelihoods through forest management. The act further approves the locus standi (legal 
standing) in a court of law, which legally enables concerned citizens to seek redress in courts 
if they are dissatisfied with a decision. The Act also ensures that the forest areas are 
maintained for biodiversity, cultural or recreational use. In addition it protects the concession 
area from destruction and encroachment by other persons. The act stipulates that all 
indigenous forests and woodlands shall be managed on a sustainable basis for purposes of: 

a) Conservation of water, soil and biodiversity. 
b) River line and shoreline protection. 
c) Cultural use and heritage. 
d) Recreation and tourism. 
e) Sustainable production of wood and non wood products. 
f) Carbon sequestration and other environmental services. 
g) Education and research purpose. 
h) Habitat for wildlife in terrestrial forests and fisheries in mangrove forests. 

 

Other National policies and legislation relevant to our Project included: 
1. Water Act (2002) 
2. Energy Act 
3. Vision 2030 
4. Economic Recovery Strategy (ERS) 
5. Land Policy (2009),  
6. Biosafety Policy (2008),  
7. Sessional Paper no. 6 of 1999 on Environment and Development,  
8. ASALs policy,  
9. National Livestock policy (Draft 2007),  
10. The Medium Term Plan (2009-2012). 

Regional and International Obligations (International Conventions and Treaties) 

Kenya is a party to a number of multilateral environmental agreements relating to wildlife 
resources’ conservation and management. Kenya has ratified some of the most important 
conventions on the environment and is bound by the same. These include the Convention on 
Biological Diversity (CBD), the Convention on Wetlands of International Importance 
especially as Waterfowl Habitat, Convention on International Trade in Endangered Species 
(CITES), the Convention on Migratory Species and the World Heritage Convention. Kenya is 
also an actor in UNESCO’s Man and Biosphere Programme. Regionally, Kenya plays a key 
role in both the New Partnership for Africa’s Development (NEPAD) and East African 
Community both which has wildlife related aspects. Much progress has been made in 
establishing mechanisms for implementing some of the wildlife-related MEAs through 
domestication in environmental and natural resources laws. For example, CITES, the Lusaka 
Agreement and the CBD have been largely domesticated. Furthermore, effective monitoring of 
trade and the control of poaching requires regional and international cooperation. Significant 
benefits can be realized and effectiveness increased through regional and international 
initiatives. 
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Review of policies and legislations 
In Maasai Mara: The reviewed policies and legislations in Kenya included: Land Policy 
(2009), Wildlife Policy(Draft 2007), Biosafety Policy (2008), Agricultural Act cap 318, 
Sessional Paper no. 6 of 1999 on Environment and Development,  ASALs policy, National 
Livestock policy(Draft 2007), Forest Act(2005), Water Act (2002) and the Medium Term Plan 
(2009-2012).The reviewed documents revealed the existence of a number of gaps and areas of 
conflict which need to be addressed for the policies to achieve the desired results. 

 

 

Figure #: Opinions of respondents on the suitability of various policies to address food security 
and biodiversity conservation in Maasai Mara.  
 

The identification and review of the existing policies that are relevant to land use practices 
established the existence of policy gaps, overlaps and conflict. There is a need to harmonize 
in order to effectively address the issues of Agro-diversity and biodiversity conservation. There 
is also need to involve the local communities and all lead agencies in the implementation 
process of the policies. The findings of this study will facilitate national and regional 
stakeholders’ consultation forum to foster the spirit of sharing, dissemination and 
implementation of the stated recommendations.  

This report presents findings from the review of policies The objective of the review was to 
establish the existence of policy gaps, overlaps and conflicts that require harmonisation and/or 
modification for effective agro-diversity and biodiversity conservation. 

 

 

 

 

 

 

trustland 
21% 

local govt 
4% 

wildlife 
9% 

drought 
13% 

forest 
14% 

livestock 
39% 

opinions of respondents on suitability of  
policies to address livelihood, food security 

and  biodivesity conservation   



 
 

105 

Policy gaps, overlaps and conflicts relevant in governing conservation and livelihoods in 
Kenya with a focus on the Serengeti Ecosystem that require harmonization 

LAND POLICY 
 Issues/Gaps Recommendations 

1 
Development plans have not been extensively 
used or adhered to regulate land use and 
ensure sustainability 

Enhance use of environmental management tools e.g. EIA, EA, 
EMPs and Environmental Action Plans to guide development 
decisions in the region. 

2 
Inadequate mechanism on issues concerning 
benefit sharing 

Ensure there is a criteria of determining sharing of benefits and 
this should be done in a consultative and participatory process. 

3 

Lack of alternative innovative land uses and 
planning for diversification of the rural 
economy Land and soil quality deterioration 
due to population pressure, massive soil 
erosion and variability in climatic patterns 
among other things  

Encourage use of traditional land conservation methods and 
integrate modern technology and scientific methods of land 
conservation. Diversification of land use practices 
 

4 

Inadequate community involvement in 
identifying critical wildlife migration and 
dispersal areas and corridors 
 

Facilitate partnership with locals and neighboring countries to 
foster Trans-Boundary Natural Resource Management (TBNRM) 
in the interest of national and international conservation and 
development goals 

 
WILDLIFE POLICY 

 ISSUES Recommendation 

1 

Currently there are inadequate incentives to 
motivate communities and land owners to 
adopt land use practices that are compatible 
with wildlife conservation and management. 

Provide adequate incentives to get communities and land owners 
to adopt land use practices that are compatible with wildlife 
conservation and management.  
 

 
In addressing Human-wildlife conflict situation 
more regard/priority is given to wildlife than 
human life. 

Enhance partnerships between wildlife management authority 
and the local communities in the adjacent parks 

 
 
 

AGRICULTURE POLICY 

 ISSUES RECCOMENDATIONS 

1 

Food insecurity is greatest in the arid and 
semi-arid lands (ASALs) due to poor resource 
endowment and scanty and unpredictable 
rainfall patterns.  

Develop strategies to reduce over- reliance on rain-fed agriculture  

2 
Lack of markets for livestock has increased 
the vulnerability of pastoralists  

Develop marketing infrastructure for livestock 

3 Farming practices that do not hinge on 
environmental sustainability. 

The policy should address environmental degradation/ biodiversity 
conservation in areas such as arable land, grassland. 
Establish and strengthen ex-situ agricultural biodiversity gene 
banks.  

4 

Agricultural practices that conflict with the 
environment have increased. The poor 
engage in farming practices that negatively 
affect the environment and reduce the 
potential for ASALs. 

Increase agricultural productivity while conserving biodiversity in 
agricultural areas. 
 

5 

Agricultural policy has not considered other 
critical areas that have a bearing on 
agriculture such as, other natural resources 
e.g. grasslands, water, climate, etc. 

Mainstream agricultural biodiversity issues into the national 
policies, sectoral planning and decision making processes.  
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THE FOREST POLICY 2005 

 Issues Recommendations 

1 

There is overemphasis of contemporary forest 
conservation methods at the expense of 
Indigenous community forests conservation 
methods  

Integrating indigenous knowledge in forest conservation initiatives. 
Integrate and enhance community participation in forest 
management and conservation activities. 

2 

The policy does not address clearly how 
communities share and benefit from forest 
resources without jeopardizing conservation 
efforts. 

Develop innovative methods to sustainably use forest resources. 
 

Support innovation and research geared towards alternatives to 
forest products curb excessive consumption forests resources  

 

THE NATIONAL POLICY FOR THE SUSTAINABLE DEVELOPMENT OF ARID AND SEMI ARID LANDS (ASAL) OF 
KENYA 

 Issues/Gaps Recommendations 

1 
The enabling environment is inadequate it has 
not given the community the responsibility of 
charting out their own development agenda 

The policy should provide for improved local governance and 
decentralised planning to ensure that decisions on programmes 
and resources allocation are made at the lowest feasible level in 
order to enhance ownership and sustainability of development 
activities. 

2 Diversification of livelihood systems 

The policy should supports and agro-pastrolism as a viable 
production systems  
 
It should also encourage diversification of the pastoral economy to 
hedge against vulnerability to drought, floods, and civil conflicts  
 
The policy should encourage the formation of community 
development groups to oversee the utilization of funds derived 
from exploitation of community assets for the benefit of the local 
communities. 
 
The policy should support eco-tourism, access and benefit sharing 
to improve community based natural resource and wildlife 
management capacities. 
 

3 

Improving ASAL land tenure and land use 
practices 

 

The policy should encourage review of the land laws, as well as 
discourage the sub- division of group ranches and other 
communal land in order to remain economically viable. 

4 

Environmental sustainability 

There is no valuation of resource benefits of 
ASAL areas. 

The policy should support sustainable environmental and natural 
resource management by creating awareness at all levels on 
environmental costs and benefits 
 
The policy should support carrying out of natural resources 
inventory and research on population dynamics and the 
environment, and institute policy guidelines on effective 
community based land use planning and governance measures.  
 
There is need to build capacity for the local communities to 
understand the true values of the environmental goods and 
services i.e. common pool resources  
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SESSIONAL PAPER NO.6 OF 1999 ON ENVIRONMENT AND DEVELOPMENT 
No Gap/Issue Recommendation 

1.  
There is lack of investment in natural resource 
valuation. 

Build capacity for environmental economics in order to factor 
the value of ecosystem services in national planning. 

2.  
There is lack of an integrated management 
plan for the tourism sector 

There is need for integrated approach on forestry and wildlife 
resources 

3.  

There are different environmental 
management tools in the respective 
neighbouring countries i.e. Kenya and 
Tanzania. 

Harmonize the different environmental tools for better 
management of internationally shared resources. 
 

4.  

There no incentives focusing on development 
of ASAL regions to contribute to national 
development 

Initiate research and provide incentives to promote research 
in the ASAL regions. 
 

 

 

 

 

 

 

LIVESTOCK POLICY 
No Issues/Gaps  Recommendations 

1 
Overreliance of exotic breeds resulting to loss of 
local genetic breeds which are adapted to the 
local conditions 

The policy should promote local breeding programmes without 
losing the good qualities in our local breeds 
 
Put in place a regulation to manage the exploitation and use of 
animal genetic resources and shall extend to all animal species. 

2 
Lack of an appropriate mechanism to address the 
impacts of drought in pastoral areas leading to 
loss of livestock 

Put in place mechanisms that will protect pastoral areas against 
impacts of drought 
 
Put in place early warning systems 
 
Put in place a locally managed revolving fund to assist livestock 
farmers in the off take programme after drought and other 
related natural disasters 

3 
The policy has not addressed security concerns in 
pastoral areas with high incidences of cattle 
rustling    

Enhance security in pastoral area through involvement of local 
community 
 
The government should institute measures to identify all 
livestock and register identification marks 
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Policy gaps, overlaps and conflicts relevant in governing conservation and livelihoods in 
Tanzania with a focus on the Serengeti Ecosystem that require harmonization 

LAND POLICY 1995 

 Issues/Gaps Recommendations 

1 

Village councils, and not village assemblies, 
administer land matters in rural areas. This has 
created a lot of conflicts and lands are sold 
without the involvement of the majority. 

Village assemblies should administer land matters in rural areas and not 
village councils 

The local community must be involved at all times regarding village 
land acquisition procedure 

2 
Lack of alternative innovative land uses and 
planning for diversification of the rural economy. 

Encourage use of traditional land conservation methods and integrate 
modern technology and scientific methods of land conservation. 

Stimulate non farm income generating activities 

 

INVESTMENT POLICY 1990 

 Issues/Gaps Recommendations 

1 
The establishment of Land Bank is affecting common 
pool resource users 

Involve local communities in identifying Land Bank, 

Provide adequate compensation for communities provided land 
for land bank. 

2 

Weak technical and entrepreneurial capacity inhibit 
ability to take advantage of profitable opportunities from 
international trade and preferential treatment afforded to 
Tanzanian exporters e.g  the African Caribbean and 
Pacific-European Union (ACP-EU). 

Undertake a comprehensive study on the reasons for Tanzania 
failure to utilize such opportunities. 

 

WILDLIFE POLICY 2007 

 Issues/Gaps Recommendation 

1 

There are inadequate incentives to motivate 
communities and land owners to adopt land use 
practices that are compatible with wildlife conservation 
and management. 

Provide adequate incentives to get communities and land owners 
to adopt land use practices that are compatible with wildlife 
conservation and management.  

3 In addressing Human-wildlife conflicts, more 
regard/priority is given to wildlife than human life. 

Enhance partnerships between wildlife management authority and 
the local communities in the adjacent parks 

4 Invasive alien species concerns are not adequately 
addressed in the wildlife sector. 

Effective management and control mechanisms should be put in 
place to prevent invasive alien species and as well manage in 
case of such occurrences. 

5 Lack of a comprehensive National wetlands policy.  
Support and implement a comprehensive National Wetlands 
Conservation and Management Policy through a participatory 
process 

6 

Lack of well stipulated mechanisms for building 
partnerships between government agencies, wildlife 
conservation institutions, the private sector, NGOs, 
CBOs and other stakeholders. 

Synergy among relevant agencies that have a role in wildlife 
conservation and management should be strengthened 

Strengthening regional collaboration on implementation of 
international treaties   
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7 The Wildlife disaster preparedness, response and rescue 
strategy is not all inclusive.  

Develop an all-inclusive wildlife disaster preparedness, response 
and rescue strategies 

8 

Lack of proper mechanisms for collaboration to 
implement international trade in wildlife and its 
products in cooperation with other local, national and 
international law enforcement agencies in accordance 
with Tanzania laws and international instruments such 
as CITES 

Strengthen collaboration with local, regional, national and 
international law enforcement agencies in combating wildlife 
related crimes 

Strengthen collaboration with International Network for 
Environmental Compliance and Enforcement (INECE) and East 
Africa Network for environmental compliance and enforcement 
(EANECE) 

 
 

LIVESTOCK POLICY 2006 
No Issues/Gaps Recommendations 

1 
Overreliance of exotic breeds resulting to loss of 
local genetic breeds which are adapted to the 
local conditions 

The policy should promote local breeding programmes without losing 
the good qualities in our local breeds 
 
Put in place a regulation to manage the exploitation and use of animal 
genetic resources and shall extend to all animal species. 

2 
Lack of an appropriate mechanism to address the 
impacts of drought in pastoral areas leading to 
loss of livestock 

Put in place mechanisms that will protect pastoral areas against impacts 
of drought 
 
Put in place early warning systems 
 
Put in place a locally managed revolving fund to assist livestock farmers 
in the off take programme after drought and other related natural 
disasters 

3 
The policy has not addressed security concerns in 
pastoral areas with high incidences of cattle 
rustling    

Enhance security in pastoral area through involvement of local 
community 
 
The government should institute measures to identify all livestock and 
register identification marks 
 

 
 

AGRICULTURE AND LIVESTOCK POLICY 1997 
 Issues/Gaps Recommendations 

2 
Lack of efficient markets for livestock has 
increased the vulnerability of pastoralists  

Develop marketing infrastructure for livestock 

3 
Lack of adequately addressing food security 
concerns in the policy is one of the culprits of the 
frequent occurrence of famine. 

Encouraging diversification into non-traditional agricultural 
commodities and value addition to reduce vulnerability. 

Promote drought tolerant food crops. 

4 Inappropriate farming practices that do not hinge 
on environmental sustainability, 

The Policy should address environmental degradation/ biodiversity 
conservation in areas such as arable land, grassland. 

5 

Agricultural policy has not considered other 
critical areas that have a bearing on agriculture 
such as, natural resources of grasslands, water, 
climate, etc. 

Mainstream agricultural biodiversity issues into the national policies, 
sectoral planning and decision making processes.  

 



 
 

110 

FOREST POLICY 

 Issues/gaps Recommendations 

1 

There is overemphasis of contemporary forest 
conservation methods at the expense of 
indigenous community forests conservation 
methods 

Integrate indigenous knowledge and enhance community participation 
in forest management and conservation initiatives. 

2 
There is a discrepancy in implementation and 
communication of the forest policy. 

Develop clear guidelines, targets and specific mandate for each 
institution and local authority involved in management and 
conservation of forests. 

4 

The policy does not address clearly how 
communities share and benefit from forest 
resources without jeopardizing conservation 
efforts. 

Develop innovative methods to sustainably use forest resources. 

Support innovation and research geared towards alternatives to forest 
products curb excessive consumption forests resources  

 

ENVIRONMENTAL MANAGEMENT POLICY 1997 

 Issues/Gaps Recommendations 

3 
Inadequate national revenues from the natural 
resource 

Introduce tendering and auctioning for highly valuable and marketable 
resources such as timber logs, black wood and hunting blocks. 

5 
Limited capacity at district and local levels to 
assume the responsibility of sustainable natural 
resources management. 

Sector ministries should be allocated funds to facilitate establishments 
of Environmental Managements Units and recruitments of 
environmental coordinators. 

6 
EIA performance has been extremely poor, with 
negligible effects on decision-making and 
project design.  

Build capacity in EIA undertaking by EIA practitioners and technical 
advisory committee (TAC). Formulate comprehensive EIA guidelines  

9 Lack of adequate total economic valuation of 
natural resources  

Undertake economic valuation of all natural resources to enhance 
funding for their management from the national accounting system 

 

LOCAL GOVERNMENT POLICY 
 Issues/Gaps Recommendations 

1 
No specific provision has been made to stimulate a 
pro-active and sustainable management of natural 
resources in the Act. 

Provide a provision to stimulate a pro-active and sustainable 
management of natural resources in the local authorities 

2 
Inadequate incorporation of resilience and strength of 
traditional pastoral governance systems and natural 
resource management. 

Integrate traditional pastoral governance systems with formal 
systems within the present Local Government structures and 
Village Land Act 

3 Low capacity to govern local government Build capacity through training and increasing personnel 
enrolment. 

 

ENERGY POLICY 

 Issues Recommendations 

 
Policy statements on biofuel as a major source of energy 
by the majority have been inadequately addressed. 

Address sustainable production and use of biofuels in the 
country.  
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2.2   Sensitization and awareness creation on best bet land use to stakeholders 
Four (4) stakeholders’ workshops conducted to sensitize stakeholders on identified best-bet 
land use management options. 

 

3.2.3 Result 3.  Availability of information on best bet land use practices enhanced 

3.1   Reviewing channels of communication for dissemination of bets bet land use. 

• Methodology for uptake of best bets in SME developed 
• Communication guideline for the best bets in SME developed 

Ongare David, MachariaAyub, Mwakaje Agnes, Muchane Muchai, Warui Charles, Mugoya 
Charles, Masiga Clet, NikundiweAlfeyo, MuitiAnastacia and Wakibara James. 2013. 
Environmental Communication: A Review of Information Sources and Communication 
Channels for Enhanced Community-Based Natural Resource Management in the Greater 
Mara Region of Kenya. Journal of Education for Sustainable Development 7 (1): 61–70. 
 

The Mara-Serengeti is an ecosystem of immense importance to both Kenya and Tanzania, 
contributing significantly to the economies of both countries and forming a rich biodiversity 
reservoir. This ecosystem is among the most threatened ecosystems on the African continent. 
Increasing human population density and changing lifestyles have escalated demand for 
ecosystem services including timber and non-timber forest products (NTFPs). These activities 
have resulted in reduced land productivity and threatened livelihoods. This environmental 
communication study is aimed at providing a link between effective environmental 
communication and participatory sustainable natural resource management. It sets out to 
identify and prioritize natural resource challenges within the Mara region. It subsequently 
contextualizes the available and effective communication sources and channels to promote 
participatory approaches to natural resource management in light of several pressures 
challenging the Mara region. Specific attributes of the community under study are also taken 
into account in addition to the correlation between the information source and the message. 

 
3.2   Packaging information on best bet land use practices generated by the project  

• Channels of communication for dissemination of best-bet land use practices 
• Packaging of user-friendly information on best-bet land use practices from the project   

 

Packaging of Information strategy 

Key messages on all identified best bets. When packaging, there is need to keep it short & 
simple. Effective and appropriate channels for communication should be identified, pre-tested/ 
refined using innovators/ early adopters. The choice of channels for communication should be 
informed by EE survey on types of information channels and the degrees of credibility. These 
include: literacy levels (audio-visuals stronger) for reaching communities directly: audio for 
airing on radio in local language; including doing a video documentary; posters and 
brochures as well as cartoon strips sent to schools, churches, government offices, community 
meetings; socio-cultural attributes (patriarchal set up), pastoralist; trust on information sources 
(community leaders, radio, community meetings, CBOs);  radio, posters with key messages, 
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cell phones (group messages); flyers: with simple messages; audio: channel radio; audio-
visual; video show. 

3.3   Dissemination of knowledge and information on best-bet land use practices 

• Information on the Best bet made available to stakeholders through appropriate 
communication channels.  (Radio, posters, presentations, scientific peer reviewed 
papers, pamphlets, brochures, banners, website, databases, museum exhibits and 
reference collections) 

 
Communication execution strategy 
Our stakeholders were encouraged to share information freely in order to build synergies, 
strengthen networks and expand the community of practice. 
 
Methods & communication channels 
In order to fully execute this strategy, a number of communications methods and channels will 
be utilized for both internal and external publics. 
 
Focus audience internal communication: 
Internal communication will help to promote a common approach to delivering outcomes in 
line with aspirations of the local community’s aspirations 
 
External communication: 
This will help to promote stakeholders role in the society by improving external stakeholders’ 
understanding of BC-SLMP activities/undertakings. 
 
Communication channels 
Communications channels carry the messages to the target audiences. Channels take many 
forms and there is an infinite list of possibilities. This strategy will use a number of listed 
channels to reach the target audience. 

1) Television stations 
2) Radio stations 
3) Print media 
4) Use of ICTs 
5) Social media 

 
Communication Activities & Methods 
In order to fully take the messages to target audiences, a number of activities will be 
conducted. Communication methods to be used include: 

1) Information sessions/workshops 
2) Educational Training videos 
3) Bulletins 
4) Organizational and institutional intranet 
5) Regional Centers of Expertise (RCEs) 
6) Local stakeholders awareness literature 
7) Public Forums 
8) Websites 
9) Exhibitions 
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Key Communication Principles 
The Communication Strategy will adopt the following principles:- 

1. Keep it short and simple 
2. All communication should be timely, relevant and up-to-date; 
3. All published material should not undermine the corporate styles of implementing 

institutions; 
4. Plain language and clear print guidelines should be followed so that information is 

easy to read and understand; 
5. Modern communication channels should be encouraged (e.g. e-mail, phones etc);  
6. Should be free from bias and prejudices (e.g. cultural, gender, religious etc). 
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4. PUBLICATIONS 

Peer review scientific journals 
 

1) Muchane Muchai1*, Alfeo Nikundiwe2, Bernard Ngoru5, Mary Nyawira Muchane1, 
Nelson Wawire6, Agnes Mwakaje2, Charles Warui1, Donatha Tibuhwa2, Charles 
Musyoki5, David Ongare7, Peter Hongo5, Charles Warui1, Rehema Kaitila4, Bruno 
Nyundo2, George Amutete1, Geoffrey Mwangi1, Ayub Macharia7, Emmanuel 
Manyasa6, Chacha Werema2, Cosmas Mlingo2, 5Sospeter Kiambi, James Wakibara2, 
Charles Mugoya3, Clet Wandui Masiga3. In Press. Best-bet conservation-friendly 
sustainable land management practices can help in harmonizing conservation and 
development in Serengeti Mara Savannah Ecosystem. Journal of Environmental 
Management. 

2) Ongare David, MachariaAyub, Mwakaje Agnes, Muchane Muchai, Warui Charles, Mugoya 
Charles, Masiga Clet, NikundiweAlfeyo, MuitiAnastacia and Wakibara James. 2013. 
Environmental Communication: A Review of Information Sources and Communication 
Channels for Enhanced Community-Based Natural Resource Management in the 
Greater Mara Region of Kenya. Journal of Education for Sustainable Development 7 (1): 
61–70. 

3) Agnes G. Mwakaje, Emmanuel Manyasa, Nelson Wawire, Muchane Muchai4, David 
Ongare, Charles Mugoya, Clet WanduiMasiga, and AlfeoNikundiwe. 2013. 
Community-Based Conservation, Income Governance, and Poverty Alleviation in 
Tanzania: The Case of Serengeti EcosystemThe Journal of Environment & Development 
March 2013 22: 51-73. 

4) Mary Nyawira Muchane, Daniel Karanja, Geoffrey Mwangi Wambugu, Joseph Mwangi 
Mutahi, Clet WanduiMasiga, Charles Mugoya, and Muchane Muchai. 2012. Landuse 
practices and their implicationson soil macro fauna in Maasai Mara ecosystem. 
International Journal of Biodiversity and Conservation Vol. 4(13), pp. 500-514, 
Available online at http://www.academicjournals.org/IJBC 

5) Mary Nyawira Muchane, Muchai Muchane, Charles Mugoya and Clet WanduiMasiga. 
2012. Effect of land use system on Arbuscular Mycorrhiza fungi in Maasai Mara 
ecosystem, Kenya. African Journal of Microbiology Research 6: 3904-3916, 9 May, 
2012. Available online at http://www.academicjournals.org/AJMR. 

6) D.D. Tibuhwa, M.N. Muchane, C.W. Masiga, C. Mugoya, M. Muchai. 2011. An 
Inventory of Macro-fungi and their Diversity in the Serengeti-Masai Mara Ecosystem, 
Tanzania and Kenya. Journal of Biological Sciences 11: 399-410. 

7) D.D. Tibuhwa. 2011. Sarcoscyphaololosokwaniensis: A new Ascomycota species. 
Journal of Yeast and Fungal Research Vol. 2(1), pp. 1 - 6, January 2011. 

 

Conference papers 
1. Conference paper. 13th Pan African Ornithological Congress. Muchane Muchai, George 

Amutete, Geoffrey Mwangi, Joseph MutahiMwangi, Clet Masiga and Charles Mugoya. 
Implications of land use systems on avifauna in the Maasai-Mara ecosystem. 

2. Conference paper. National Museums of Kenya. Integrating agro-diversity with 
conservation to improve livelihoods in savannah ecosystems. Muchai Muchane, Clet 
Wandui Masiga, Alfeo Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, Agnes 
Mwakaje, Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, Bernard 
Ngoru, Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey Mwangi, 
Chacha Werema, Peter Hugo Charles Mugoya. 

http://jed.sagepub.com/search?author1=Agnes+G.+Mwakaje&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Emmanuel+Manyasa&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Nelson+Wawire&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Muchane+Muchai&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=David+Ongare&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=David+Ongare&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Charles+Mugoya&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Clet+Wandui+Masiga&sortspec=date&submit=Submit
http://jed.sagepub.com/search?author1=Alfeo+Nikundiwe&sortspec=date&submit=Submit
http://www.academicjournals.org/IJBC
http://www.academicjournals.org/AJMR
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3. Conference paper. National Museums of Kenya. Mary Nyawira Muchane, Daniel 
Karanja, Geoffrey Mwangi Wambugu, Joseph Mwangi Mutahi, Clet WanduiMasiga, 
Charles Mugoya, and Muchane Muchai. Landuse practices and their implications on 
soil macro fauna in Maasai Mara ecosystem.  

4. Conference paper. National Museums of Kenya. Mary Nyawira Muchane, Muchai 
Muchane, Charles Mugoya and Clet WanduiMasiga. Effect of land use system on 
Arbuscular Mycorrhiza fungi in Maasai Mara ecosystem, Kenya. 

 

Technical Reports 
 
Twenty three (23) Technical Reports have been sent to ASARECA.  
 

1. Small Mammals of SME (KWS, TANAPA, UDSM). Bernard Ngoru, Charles Musyoki, James 
Wakibira, Rehema Kaitila, Flora Magige, Muchai Muchane, Alfeo Nikundiwe, Charles 
Musyoki, Charles Mugoya, Clet Wandui Masiga. 

2. Large Mammals of SME (KWS, TANAPA, UDSM). Bernard Ngoru, Charles Musyoki, James 
Wakibira, Rehema Kaitila, Flora Magige, Muchai Muchane, Alfeo Nikundiwe, Charles 
Musyoki, Charles Mugoya, Clet Wandui Masiga. 

3. Vegetation of SME (KWS, UDSM). Mligo C., Bernard Ngoru, James Wakibara, Nikundiwe, 
Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

4. Assessment of the nature and dynamics of wildlife-human conflict and impact on livelihood 
and natural resources (KWS, TANAPA). James Wakibira, Bernard Ngoru, Muchai Muchane, 
Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

5. Socio economic survey of livelihood types in the ecosystem (KU and UDSM). Emmanuel 
Mayasa, Agnes Mwakaje, Nelson Wawire, Muchai Muchane, Alfeo Nikundiwe, Charles 
Musyoki, Charles Mugoya, Clet Wandui Masiga 

6. Invertebrates of SME (UDSM, NMK). Charles Warui, Rugumamu, Bruno Nyundo, Muchai 
Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

7. Birds of SME (UDSM, NMK). George Amutete, Geofrey Mwangi, Chacha Werema, 
Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

8. Below ground biodiversity in SME (UDSM, NMK). Mary Nyawira, Donatha Tibuhwa, 
Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

9. Mapping land use practices in SME using GIS. Peter Hugo, James Wakibara, Muchai Muchane, 
Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

10. Reviewing and validation of existing policies and practices on common pool resources in SME 
(NEMA). David Ongare, Ayub Macharia, James Wakibira, Muchai Muchane, Alfeo 
Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

11. Facilitation of partners for uptake of the best-bet practices and innovations in SME (NEMA). 
David Ongare, Ayub Macharia, James Wakibira, Muchai Muchane, Alfeo Nikundiwe, 
Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

12. Packaging and disseminating information on Best Bet Practices in SME (NEMA). David 
Ongare, Ayub Macharia, James Wakibira, Muchai Muchane, Alfeo Nikundiwe, Charles 
Musyoki, Charles Mugoya, Clet Wandui Masiga 

13. Environmental education in SME (NEMA). David Ongare, Ayub Macharia, James Wakibira, 
Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

14. Education extension in SME (NEMA). David Ongare, Ayub Macharia, James Wakibira, 
Muchai Muchane, Alfeo Nikundiwe, Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 

15. Communication including communication strategy for Best Bet practices for SME (NEMA). 
David Ongare, Ayub Macharia, James Wakibira, Muchai Muchane, Alfeo Nikundiwe, 
Charles Musyoki, Charles Mugoya, Clet Wandui Masiga 
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16. Selection and validation of best-bet practices and innovations in the SME. Muchai Muchane, 
Alfeo Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, Agnes Mwakaje, 
Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, Bernard Ngoru, 
Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey Mwangi, 
Chacha Werema, Charles Mugoya, Clet Wandui Masiga, Peter Hongo, Sospeter Kiambi. 

17. Integrating agro-diversity with conservation to improve livelihoods in savannah 
ecosystems. Muchai Muchane, Clet Wandui Masiga, Alfeo Nikundiwe, Charles Musyoki, 
James Wakibara, Charles Warui, Agnes Mwakaje, Emmanuel Mayasa, Mary Nyawira, 
Donatha Tibuhwa, David Ongare, Bernard Ngoru, Charles Warui, Rugumamu, Bruno 
Nyundo, George Amutete, Geofrey Mwangi, Chacha Werema, Sospeter Kiambi Peter 
Hongo Charles Mugoya. 

18. Biodiversity and Socio-Economic Status of the SME  (This is a popular 
version/compilation of all the survey outputs as chapters within the same book). Clet 
Wandui Masiga, Charles Mugoya, Muchai Muchane, Alfeo Nikundiwe, James 
Wakibara, Bernard Ngoru, Emmanuel Mayasa and Ayub Macharia.  

19. Inception Workshop, Nairobi, Report. Muchai Muchane, Clet Wandui Masiga, Alfeo 
Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, Agnes Mwakaje, 
Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, Bernard Ngoru, 
Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey Mwangi, 
Chacha Werema, Sospeter Kiambi Peter Hongo Charles Mugoya. 

20. Stakeholders Workshop, Kenya and Tanzania, Report. Muchai Muchane, Clet Wandui 
Masiga, Alfeo Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, Agnes 
Mwakaje, Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, 
Bernard Ngoru, Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey 
Mwangi, Chacha Werema, Sospeter Kiambi Peter Hongo Charles Mugoya. 

21. Project Review Meeting, Workshop, Arusha, Report. Muchai Muchane, Clet Wandui 
Masiga, Alfeo Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, Agnes 
Mwakaje, Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, 
Bernard Ngoru, Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey 
Mwangi, Chacha Werema, Sospeter Kiambi Peter Hongo Charles Mugoya. 

22. Consultative, Planning, and Write-Shop Workshop, Nairobi, Report. Muchai 
Muchane, Clet Wandui Masiga, Alfeo Nikundiwe, Charles Musyoki, James Wakibara, 
Charles Warui, Agnes Mwakaje, Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, 
David Ongare, Bernard Ngoru, Charles Warui, Rugumamu, Bruno Nyundo, George 
Amutete, Geofrey Mwangi, Chacha Werema, Sospeter Kiambi Peter Hongo Charles 
Mugoya. 

23. Best-bet selection Workshop, Kenya and Tanzania, Report. Muchai Muchane, Clet 
Wandui Masiga, Alfeo Nikundiwe, Charles Musyoki, James Wakibara, Charles Warui, 
Agnes Mwakaje, Emmanuel Mayasa, Mary Nyawira, Donatha Tibuhwa, David Ongare, 
Bernard Ngoru, Charles Warui, Rugumamu, Bruno Nyundo, George Amutete, Geofrey 
Mwangi, Chacha Werema, Sospeter Kiambi Peter Hongo Charles Mugoya. 
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CONCLUSIONS 
 
There are several conclusions that can be drawn our study. This study has demonstrated that 
Savannah ecosystems such as SME is endowed with high biodiversity which vary across 
different land use systems, depending on the level of human disturbances. The study highlights 
the important effects of agriculture on biodiversity, and the potential risks of biodiversity loss, 
environmental degradation and habitat loss in Savannah ecosystems. Identification of 
sustainable systems that maintain acceptable levels of biodiversity and ecosystem functioning 
is needed in this region. Sustainable land use and management systems that mimic original 
natural ecosystem should be given most priority since the current management systems are 
threat to biodiversity persistence. Such land use systems would have a favourable effect on the 
development of an abundant and diverse biodiversity, which in turn may assist in the 
conservation of soil fertility and productivity. Research on how such systems can be improved 
to reach ecological plasticity is urgently needed. In addition, this study supports conservation 
of biodiversity beyond protected areas (PAs) and the emerging paradigm of eco-agriculture 
that focus on the potential of PAs to contain agricultural areas, and the potential of 
agriculturally-dominated landscapes to include biodiversity conservation. More detailed 
studies are also needed to identify the best possible combinations land use and agro-diversity 
(the varying management practices in different land) to allow optimal macrofauna 
sustainability. 
 
Why biodiversity is important to people’s livelihoods in SME 
 
A significant proportion of the SME’s population is directly dependent on the surrounding 
environment for subsistence and livelihood support. Agro-biodiversity provides many goods 
and services of environmental, economic, and social importance and makes important 
contribution to sustainable livelihoods in a number of ways. Biodiversity supports and 
provides a vast array of products that can be hunted or gathered from natural, semi-natural or 
managed environments for subsistence use. In rural communities in and around SME, locally 
occurring wild animal and flora species are relied on for human foods (important nutritional 
minerals, vitamins, and protein), building materials, medicines and foods for domesticated 
animals, fuel, and other products. Biodiversity in the SME also serve as the medium through 
which air, water, gases and chemicals are moderated and exchanged to create environmental 
services, including watershed protection and carbon storage (large-scale) and pest predators 
and disease control, pollination, nutrient recycling (small-scale). Biodiversity also provides less 
tangible indirect benefits and non-use benefits such as the capacity to adapt to future changes 
(e.g. from climate change) and risks, which even though they cannot be traded, they underpin 
the natural production systems central to many people’s livelihoods. In many cases, such 
direct or indirect uses of biodiversity resources are unsustainable, and in supporting 
livelihoods, biodiversity itself is often put at risk. There is, therefore, a growing need to better 
balance the support of livelihoods with the conservation of the very biodiversity resources that 
underpins that support. 
 
Incorporating biodiversity conservation beyond parks  
 
More than 50 per cent of the SME known biodiversity lacks any form of protection while the 
two PAs only conserve a relatively small area of the rich SME biodiversity hot spot. In order to 
conserve biodiversity outside protected area network, there is need to identify and develop 
strategies to be deployed to ensure biodiversity conservation outside Pas. This approach 
provides a vastly different set of challenges to the conservation and development of local 
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communities and requires working with a broader set of people and institutions. This means 
working more directly with the local communities to conserve biodiversity and promote better 
ecosystem management. This may include promoting environmentally friendly practices as 
well as engaging local communities to commercialize new technologies, innovations, 
products and services that can promote conservation but at the same time enhance 
livelihoods. Examples of such partnerships may include ecotourism, agro-forestry, wild animal 
sustainable utilization, and non-timber forest products e.g. honey. Biodiversity should be 
integrated into each relevant stage of livelihood development using a wider ecosystem 
approach as recommended in the Convention on Biological Diversity (CBD). 
 
Agriculture landscape design for conservation 
 
Agricultural and conservation innovators should pursue strategies that minimize agricultural 
consumption  of natural habitats, excision of forests, as well as managing conventional 
cropping systems in ways that enhance habitat quality, and designing farming systems to 
mimic the structure and function of natural ecosystems (e.g. see Scherr and McNeely 2007). 
Principles and strategies to synergistically link agriculture and conservation (ecoagriculture) in 
mosaic landscapes should be availed to farmers and land managers. Ecoagriculture planning 
should be led by local farming communities with incentives (provided by appropriate 
supportive management structures) to manage their agricultural systems to maximize 
conservation. Most of the agricultural systems among the local rural communities (Maasai, 
Kisii, Kuria) living in and around SME are currently less integrated into the market network 
because of lack of financial capital, lack of infrastructure such as roads, lack of access to 
relevant agricultural research and extension and lack of market points. Hence, farmers in SME 
place less reliance for their livelihoods on selling produce (mainly for subsistence) and less 
reliance on buying external inputs for agricultural production such as chemical fertilizers and 
agro-chemicals. Instead, they rely heavily on quantity and quality of land and agricultural 
biodiversity to sustain their livelihoods. Farmers produce a wide range of food crops (maize, 
beans, sorghum, millet, vegetables, cassava, hot pepper) and keep varying livestock species 
(mainly cattle sheep, and goats).  
 
Their emphasis is on risk avoidance and minimization, rather than on maximizing production. 
This tends to produce a pattern of mixed farming in which a large number of species are 
cultivated and heavy use of wild plant and animal biodiversity (including herbs, insect 
pollinators, soil micro-organisms, etc) for both livelihoods and ecosystem functions and 
services. Plant, crop and animal biodiversity remained high in these systems. The key 
requirement is to enable farmers to continue to do this.In contrast, the very few white 
community living in and around SME practices agricultural systems that are more heavily 
integrated into the market system. They produce largely for the market, and use the financial 
capital that is generated to fund investments in external inputs, as well as to provide other 
components of their livelihoods. These farmers focus on maximizing production rather than 
minimizing risk. This tends to result in a pattern of monoculture, focusing on a few profitable 
species and varieties and relying on off-farm conservation and breeding. These systems were 
characterized by low agricultural biodiversity. 
 
Livestock and biodiversity conservation 
 
Globally, agro-pastoral and pastoral systems cover 45% of the earth’s usable surface (Reids et 
al 2008). Livestock rearing is the dominant type of agricultural production in SME. In the dry 
areas of SME, pastoralism remains the sole form of livelihoods system. It is also a resource of 
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significant benefits to society in the form of food (milk, blood and meat), income, nutrients, 
employment, clothing and bedding (see Steinfeldet al 2006). Among the Maasai traditional 
pastoral societies, the herd size is often of importance for cultural reasons, as well as an asset 
signaling social status. The low vegetation productivity, strong seasonable growth variations, 
spatial vegetation shortages and frequent environmental unpredictability, have seen livestock 
husbandry in SME taking place through a system of nomadic pastoralism where the livestock 
are moved around to different locations to match spatial and seasonal vegetation growth 
variations. The frequent vegetation scarcity particularly in the dryside of SME often leads to 
sudden dramatic decrease in livestock holdings. Due to this, such pastoralists tend to 
accumulate livestock during wet season. Livestock have widespread direct and indirect 
impacts on biodiversity (Mario et al 2009). These impacts are principally negative, although 
there are some positive impacts as well. Moderate grazing seem to increase species diversity.  
 
In addition pastoral land use protects wildlife biodiversity in savannah landscapes. Livestock 
use a significant amount of land (e.g. see Mario et al 2009). Livestock negatively affect 
biodiversity through heavy grazing and soil compaction; deforestation to create pastures; 
diseases spread by livestock to wildlife; competition of livestock with wildlife; pollution of 
watercourses with nutrients, drugs (e.g. acaricide). In Maasai nomadic pastoral societies, the 
herd size is often of importance for cultural reasons, as well as an asset signaling social status. 
This results in larger herds and higher grazing pressure leading to biodiversity loss as well as 
reduced income from slaughtering income. There is urgent need to develop options for 
ensuring that livestock can continue to provide important livelihood benefits while improving 
the sustainability of agro-ecosystems.  
 
Mixed crop/livestock systems 
 
Livestock systems in the SME are evolving at very fast rates, from pastoral to agro-pastoral 
systems as a result of pastoralists having to shift to sedentary life due to change in land tenure 
system, land fragmentation and the need for social changes that demand income 
diversification and entry into the cash economy especially in areas where land is suitable for 
cropping. At the same time the agro-pastoral systems are also changing to mixed 
crop/livestock systems of different degrees of intensification as a result of increased human 
population densities and associated increases in services and markets. In the wet side of the 
SME where mixed crop/livestock systems is practiced, farm sizes are decreasing as population 
increases and loss of soil fertility through the years in the absence of land for fallows and 
manure. This change may significantly reduce soil carbon and subsequent farm productivity 
(e.g. see Lal 2004). 
 
Community-Livestock-Wildlife/Tourism Conservancy  

The Serengeti-Mara ecosystem attracts vast numbers of tourist generating over KES 3 billion 
annually. Despite this vibrant tourism industry, the communities around the SME are among 
the poorest people globally living in abject poverty. The local community-run group ranches 
and villages bordering the park and reserves are failing to benefit from tourism revenue. In 
addition, their traditional pastoralist values are being threatened by overgrazing of the land, 
land sales for quick profit and agriculture.  Wildlife numbers are dropping rapidly due to 
poaching, bush meat crisis, deforestation and loss of habitat.  

The local communities (mainly Maasai) in the group ranches bordering the SME have 
struggled unsuccessfully for many years to access adequate benefits from tourism.  This is 
mainly due to a lack of transparent models for revenue sharing and sensitivity to the local 
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culture. Although it is well documented that livestock under a pastoral system can coexist with 
a robust wildlife population, the tourism industry continues to push for exclusion of livestock 
regardless of the consequences on people’s lifestyle and livelihoods.  Thus, poor returns from 
badly managed tourism revenue distribution and the exclusion of livestock from tourist areas 
are forcing the Maasai to change the way they manage their lands. As the demand for protein 
from -livestock increases with population growth and an almost exponential growth in world 
tourism expected to attain 1.6 billion by 2020 (World Tourism Organization), Kenya for 
example, has articulated plans to gain from this growth and has over the past years 
aggressively marketed itself as one of the world’s leading wildlife viewing destinations. It is 
expected that this growing number of tourist, at an increasing rate, will be making visits to less 
frequented community owned wildlife areas. Consequently, while recognizing that a 
livestock–wildlife integrated enterprise is economically and ecologically better than a pure 
livestock ranch or a pure wildlife sanctuary, there is a growing need for developing more 
sustainable land management models that integrate sound livestock production and wildlife 
tourism. Establishment of a conservancy model based on ecotourism principles that rewards 
the landowner for investing land through conservation can better collectively manage and 
conserve the natural integrity of the land for sustainable development through profitable 
livestock production, wildlife conservation and ecotourism in which livestock kept under a 
pastoral system are innovatively integrated with wildlife conservation to create sustainable 
social and economic benefits to the landowning community most of whom are currently 
below the poverty line.   

The conservation model will counteract negative practices such as charcoal burning, irrational 
land selling, poaching of game and cattle rustling and provide opportunities where the 
community can benefit from improved livelihoods, better health, education, employment 
opportunities, infrastructure services and provide women empowerment in the region through 
creating revenue streams and providing relevant training.  

Stakeholder engagement on biodiversity issues 
 
Stakeholder engagement on biodiversity issues is central to the integration of biodiversity into 
the livelihoods development. The need to consult and involve different stakeholders (based on 
cultural, religious, gender, economic or other factors) was strongly empathized. The SME local 
people possess an immense knowledge of their environments, particularly an understanding of 
the properties of animals and plants and the techniques for using and managing them. This 
knowledge can be tapped especially during development of new technologies relating 
biodiversity conservation and livelihood development. 
 
Indigenous human knowledge &Community participatory in SME 
 
The local community in and around SME possess indigenous knowledge and culture that 
relate to management and conservation of the environment and biological biodiversity. It is 
thus necessary to find new ways of sharing the benefits of biodiversity conservation in a more 
fairly manner with them. This can involve empowering local community, providing access to 
information, support to advocacy groups, supporting rights to equality of opportunity and 
participation in biodiversity conservation and sharing of accrued benefits. It may also include 
strengthening local community organizations to allow farmers and communities to articulate 
their needs for, e.g. more appropriate technologies, training; research support, and more 
effective ‘demand pull’ on national support systems. This would encourage a truly ‘bottom-up’ 
development process. The community approach to participatory research is a useful tool for 
this purpose, as it gives local community a technical base for empowerment. This project 
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recognized the need to involve the local people. There is need to seek models or optimal 
ways of conserving biodiversity through participatory methodologies among local 
communities. A key element of the participatory approach is scientists working in synergy 
with local communities at demonstration sites and the focal areas of field work.  
 
Transfer of technologies and innovations 
 
There is need to promote expert best-bet technologies and knowledge through demonstration 
sites. The demonstration sites will serve as places where scientists work with relevant 
stakeholders in a participatory manner to demonstrate the value of locally developed best-bet 
technologies and profitable and biodiversity-rich management systems that conserve and even 
enhance agricultural and biological diversity and the biophysical resources underpinning it. 
Demonstration sites will also serve as hotspots of exchanges between scientists, farmers, local 
communities and other interested. 
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KEY LESSONS LEARNED 
 

Biodiversity survey 

• The community (flora and fauna) of a particular ecosystem can be modified as 
the land management practices are altered to suit human needs and changing 
agricultural paradigms.  

• The combinations of the various practices (Agro-diversity) adopted by the local 
communities at a particular site are important in determining the biodiversity 
present  and provide an important entry point and opportunity for managing 
their populations and enhancing their beneficial activities. 

• Damage to local environments cannot be effectively halted unless poverty itself 
is addressed.  

• Both fauna and flora biodiversity can contribute to enhanced development of 
biodiversity-based enterprises, through increased understanding of the 
economic potential of wild species and increased sustainable bio-prospecting 
for marketable products.  

• By having multiple sustainable biodiversity based land-use options, the local 
communities can integrate suitable options into niches on agro-ecosystems and 
simultaneously take care of multiple needs of income, food, conservation, and 
improved natural resource management.  

• Biodiversity can play a major role in reduction of rural poverty and economic 
vulnerability. 

• Biodiversity analysis will enable the impact of different land use options to be 
evaluated, with respect to their effects on biodiversity conservation and 
ecological restoration, and will permit sustainable development indicators to be 
identified and tested thereby indicating how sustainable development might be 
achieved for social economic benefits. 

 
Social economic study 

• Livelihood options are fewer on the dry side of the Serengeti Mara ecosystem as 
compared with the wet side. Socio-cultural factors play an important role in 
livelihood choices.  

• Human-wildlife conflicts are more of a problem on the wet side than the dry 
side. 

• The identified innovative agro- demand-driven biodiversity-based best-bet 
conservation-friendly and sustainable land management practices and 
technologies (BC-SLMP) that have the potential to simultaneously secure 
enough high-quality agricultural production, conserve biodiversity, manage 
natural resource base and raise rural income and well-being and their socio-
economic and environmental implications will assist in suggesting sustainable 
measures that could harmonize livelihood strategies and natural resource 
management, while taking poverty reduction strategies on board. 
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"Entry points" for improved land management 

• This will be through promoting sustainable land management appropriate 
innovative agro- demand-driven biodiversity-based best-bet conservation-
friendly and sustainable land management practices and technologies (BC-
SLMP) that have the potential to simultaneously secure enough high-quality 
agricultural production, conserve biodiversity, manage natural resource base 
and raise rural income and well-being that permits stakeholders to achieve 
livelihood objectives using beneficial conservation. 

• The process of consultation allowed stakeholders to understand local 
challenges related to the socio-economic and biophysical nature of their 
landscape, and stakeholders priorities with regards to appropriate technological 
needs for sustainably managing these landscapes. There is a growing 
recognition that participatory stakeholder-led approaches have an important 
role to play in facilitating learning to identify more sustainable land 
management practices (e.g. see Bell and Morse 2005).  

• The stakeholder consultations uncovered two main lessons: (1) there is a need 
to better understand the drivers for unsustainable resource use in the local 
context before identifying alternative BC-SLMP; (2) the communities are longing 
for alternative livelihood development initiatives to better improve their 
livelihoods and biodiversity conservation; and (3) communities are motivated, 
empowered and productive when engaging or addressing tangible local 
concerns (e.g. see Douthwaite 2003).  

• Demonstration sites can serve as places where scientists work with relevant 
stakeholders in a participatory manner to demonstrate the value of locally 
developed best-bet technologies and profitable and biodiversity-rich 
management systems that conserve and enhance biodiversity and livelihood 
development. Demonstration sites will also serve as hotspots of exchanges 
between scientists, farmers, local communities and other interested. 
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RECOMMENDATIONS 
Integration of appropriate sustainable management practices can enable land users to 
maximize the economic and social benefits from the land while maintaining or enhancing the 
ecological support functions of the land resources. By learning about the unique role of 
biodiversity in the complex mechanism of ecosystems, and the contributions of BC-SLMP 
innovations to their daily life, the local community can better understand and appreciate the 
value of biodiversity and ecosystems, and recognize the importance of biodiversity and the 
need to protect and safeguard them.  

In order to encourage the adoption and adaptation of sustainable livelihoods, there is 
need to create an enabling environment that enables local communities to sustainably use the 
common pool resources. There is also need for skills development, education, access to 
micro-credit, strengthening user and access rights, and creating the right institutional 
incentives for sustainable management (e.g. see Shiferaw and others 2007). We recommend 
selection of pilot communities and/or innovative farmers or local community organizations, as 
champions that would serve as entry points for guaranteeing high adoption of selected and 
prioritized appropriate BC-SLMP technologies for improving biodiversity conservation and 
livelihoods. There is also need to promote expert BC-SLMP technologies and knowledge 
through demonstration sites.  

Biodiversity conservation and poverty alleviation depend to a large degree on the 
active participation and leadership of women (Howard 2003). We therefore recommend 
involvement of women in all BC-SLMP initiatives. There is also need to building capacity of 
relevant partners in the areas of technical and governance skills and mainstreaming natural 
resources management into operational plans and to sensitize community-based organizations 
on the socio-economic opportunities of BC-SLMP for the simultaneous improvement of 
livelihoods and natural resources management. 

In order to overcome trade-offs between conservation and development (situation 
when biodiversity conservation comes at a cost to local incomes in cash terms in the long 
term) there is need to improve conservation outcomes and incomes through improved markets 
and value addition. Key challenges should be addressed including responsive extension 
services through participatory approach and access to markets and research. There is need to 
invest in BC-SLMP technologies for value addition, processing, and packaging of local 
products as well as market incentives through use of eco-labeling and certification schemes to 
distinguish products and services by their social and environmental performance. 

There is need to 1) develop strategies and promote integrated biodiversity-crop-
livestock synergies and interactions that aim to (a) integrating crops, biodiversity and  livestock 
effectively with sustainable land use, raise the productivity of specific mixed  crop-livestock-
biodiversity systems; (c) facilitate expansion of food production; and (d) simultaneously 
safeguard the environment with prudent and efficient use of natural resources (2) combine 
ecological sustainability and economic viability through the integrated crop-biodiversity-
livestock farming system to maintain and improve agricultural productivity while also 
reducing negative environmental impacts. Given their traditional knowledge and experience, 
local farmers in and around SME are perfectly able to apply an integrated system.More use 
should be made of stakeholders’ traditional or indigenous site-specific knowledge on natural 
resource management and traditional conservation systems. 
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