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I wish to appreciate the Presidency under the leadership of H.E the President for his
support in conservation of our environment. I acknowledge the Agency’s Board of
Directors for coordination and guiding the conservation of Water Towers.

Mr. Keriako Tobiko, CBS, SC
Cabinet Secretary
MINISTRY OF ENVIRONMENT AND FORESTRY
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Remarks from Principal Secretary
Water Towers support all aspects of our lives, from our domestic
needs to supporting key sectors of the economy in the agricultural,
energy, manufacturing and tourism. They also provide ecosystem
services such as carbon sequestration, climate regulation and soil
erosion control. However, they face a myriad threats and challenges
including encroachment, population pressure, forest fires, land
degradation, invasive and parasitic species, resource use conflicts,
poor infrastructure and poor enforcement of laws and regulations.
To uphold the health and resilience of our Water Towers, there
is need to involve all stakeholders including other Government
Agencies, private sector, communities and development partners in conserving and protecting
our Water Tower Ecosystems. Communities living around these Water Towers have a great
responsibility of supporting these conservation efforts. In addition, the indigenous forest
management methods and practices are encouraged to help achieve the Government’s target
of attaining 10 per cent forest cover by 2022.
This status report is a guiding tool for implementation of proposed interventions to reverse the
threats facing in our Water Towers. I therefore appeal to all the stakeholders to collaborate and
support these initiatives.

Dr. Chris Kiptoo, CBS
Principal Secretary
MINISTRY OF ENVIRONMENT AND FORESTRY
Coordinated Water Towers Conservation
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Foreword
Kenya Water Towers Agency has continued leading in coordinating
efforts to support Government’s agenda to protect the Country’s
Water Towers. To effectively achieve this mandate, the Agency
develops Water Towers Status reports which provide detailed
information which is crucial for making informed decisions and
policy recommendations towards sustainable management and
conservation of the Water Towers. They detail the threats facing
these ecosystems and highlight proposed interventions.
Conservation of the water towers requires a multi-institutional/
stakeholder approach for synergy and resource mobilization. The
Agency is already spearheading restoration activities in Makuli Nzaui water tower through
gulley rehabilitation and tree planting. It has further developed an Ecosystem Conservation
Plan (ECP) which provides a road map on the implementation of conservation programs.
I would like to acknowledge the instrumental role played by the Government. These
include the Presidency under the leadership of H.E. Hon. Uhuru Kenyatta along with the
parent Ministry of Environment and Forestry led by the Cabinet Secretary Hon. Keriako
Tobiko, development partners, staff, and other stakeholders in supporting conservation of
our water towers.

Dr. Julius Malombe, PhD
Board Chairman,
KENYA WATER TOWERS AGENCY
Coordinated Water Towers Conservation
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Executive Summary
Makuli-Nzaui Water Tower status report provides a detailed assessment of the Water Tower. The
status on land cover and land use changes in the Water Tower between 1990 – 2018, status of
the biodiversity, critical water catchment areas, socio-economic and livelihood of the adjacent
communities have been covered. The report further highlights threats and challenges facing the
Water Tower and proposes intervention measures to curb the threats.
Makuli -Nzaui Water Tower is located approximately 130 km East of Nairobi in Makueni County.
The size of the Water Tower is 32, 709 ha comprising of two gazetted forests (Makuli, 2,451 ha
and Nzaui, 1,056 ha) and the buffer zone which is 29,202 ha. The main rivers flowing from the
water tower are are Kaiti, Ivoesyo and Kyamela that flow downstream forming Kikuu River: a major
tributary of the Athi River. There are fifty-four (54) springs in the Water Tower with Makuli having
thirty-eight (38) while Nzaui, sixteen (16) springs.
Makuli-Nzaui Water Tower is home to various wildlife species ranging from mammals, invertebrates,
birds, reptiles and amphibians. A total of 904 species were recorded in 2018 which included 505
plants, 47 mushrooms, 31 mammals, 131 birds, 161 invertebrates, 23 reptiles and six amphibians.
In the gazetted forest, forestland covered 71% while in the buffer zone cropland covered 55%.
Overtime, there has been significant landcover conversion, the major being grassland areas to
croplands
An economic valuation (Total Economic Value) of the water tower focusing on provisioning,
regulatory, support and cultural products and services provided by Nzaui Hill water tower ecosystem
was estimated at KES 6.15 billion (US$ 61 Million) per year.
Makuli- Nzaui Water Tower is susceptible to various threats which compromise its ability to provide
ecosystem goods and services. These include forest fires, encroachment, prolonged drought, illegal
logging, charcoal production, over grazing and lack of awareness on the need for conservation of
the water tower. Most of the degraded areas are within the buffer area around Kilungu, Ukia, Ilima
and kilili are highly degraded and hence require urgent rehabilitation.
x
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With such findings and increased levels of degradation in Makuli Nzaui Water Tower, there is an
urgent need to move with speed to restore and conserve this ecosystem. An implementation plan
with an indicative budget of KES. 890 Million was developed to actualize the following proposed
intervention measures:
1. Re-alignment of the forest boundary to control conflicts related to land and forest
encroachment
2. Reclamation and rehabilitation of encroached areas
3. Effective enforcement of laws to curb illegal activities in the water tower
4. Creation of awareness on the significance and the need to conserve of the Water Tower.
5. Promotion of community participation in conservation activities.
6. Strengthening of institutional capacity in delivering on their mandate
7. Development and implementation of a fire management plan to control fire breakouts
8. Promote alternative livelihood options such as bee keeping and improved livestock
9. Promote adoption of green energy technologies such as energy saving jikos and biogas
10. Strengthening and capacity building of the local Community-Based Organizations and CFAs.
11. Implementation of the Water Towers Ecosystem Management plan
12. Undertake spring protection to ensure continued supply of water to the local communities
and dismantle any existing illegal connections

Coordinated Water Towers Conservation
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Definition of Terms
Water Tower
An elevated geographical area comprising mountains, hills, and plateaus where the topography,
geology, soils and vegetation support reception, retention, infiltration, and percolation of
precipitation and storage as ground water, that is eventually released through springs, streams,
rivers, swamps, lakes, and oceans to sustain connected biodiverse ecosystems and is harnessed for
use.
Watershed
An area or ridge of land that separates waters flowing to different rivers, basins or seas
Drainage Basin
It is an area of land where all water that falls on that land flows into one river
Drainage system
The pattern formed by streams, rivers, and lakes in a particular drainage basin
Landcover
Is the physical material on the surface of the earth
Land use
Refers to human activities/foot prints on the surface of the earth
Land Use and Land Cover Changes
Changes that occur in land use and land cover over time based on satellite imagery analysis
Land Use and Land Cover Trends
Transitional changes in land use and land cover over a period of time
Buffer
An area of specified distance around a forest (in this case 5 km from the edge of the forest)
Coordinated Water Towers Conservation
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Geographical Information Systems (GIS)
Is a system designed to capture, store, manipulate, analyze, manage, and present geographical data
Remote Sensing
Process of obtaining data without being in physical contact with the object, as applied mainly by
space satellite in acquiring satellite imagery of the earth from space
Global Positioning System (GPS)
Is a network of orbiting satellites that send precise details of their position in space back to earth
and are used to provide position on the earth surface
Ecosystem services
Are the many and varied benefits that humans freely gain from the natural environment and from
properly-functioning ecosystems
Ecosystem values
Measures the importance of ecosystem services to people
Total Economic Valuation
It is a tool for determining the benefits of an environmental system to people by assigning monetary
value to all ecosystem goods and services
River flow
Volume of water flowing on a stream at a given time
Biodiversity
The variety of plant and animal life in the world or in a particular habitat, which is usually considered
to be important and desirable
Endemic species
These are plants and animals that exist only in one geographic region.

xx
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1.0 Introduction
A Water Tower is an elevated geographical area comprising mountains, hills, and plateaus
where the topography, geology, soils and vegetation support reception, retention, infiltration,
and percolation of precipitation and storage as ground water, that is eventually released
through springs, streams, rivers, swamps, lakes, and oceans to sustain connected biodiverse
ecosystems and is harnessed for use. Water towers are multi-functional and provide
significant ecosystem goods and services that are important for the livelihoods, hydrology
and biodiversity of the surrounding communities and the wider region in which they occur.
The ecosystem goods from the water towers include provision of firewood, honey, pasture,
herbs and medicinal plants, and water for domestic and livestock production. The ecosystem
services include provision of carbon sinks for climate change mitigation, water purification
and storage for recharge of ground water and rivers, and being reservoirs of biodiversity for
flora and fauna.
Water towers vary in size, shape, drainage patterns and features. There are five main water
towers legally recognized in Kenya namely; the Mau Forest complex, Mt. Kenya, the Aberdares,
the Cherangany hills and Mt Elgon. In addition, 13 more water towers have been gazetted
since 2012 (Fig. 1.1) and 70 more proposed by various stakeholders across the country (Table
1.1).

“Thousands Lived without Love, but not without water. So SAVE WATER”
Adopted from best slogans for save water awareness and scarcity
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Figure 1.1: Gazetted Water Towers in Kenya
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Table 1.1: Proposed Water Towers by the various stakeholders
Kajiado County
Ngong hills
Namanga hill
Emali hills

Nyamira County
Manga hills
Sironga wetland

Maparasha hills

Machakos County Meru
Machakos hills
Kibauni hills

Kanzalu hills

Imenti hills
Ngaya hills

Nyeri County

Gwassi hills

Karima hills

Tumutumu hills

Iveti hills

Oldonyo Sabuk
Kilifi County
Mwangea hills

Turkana
Loima hills

Kiang’ombe hills

Baringo County Kisii
Tugen hills

Nyara hills

Nyeri hills
Taita-Taveta

Makueni County

Kasigau hills

Mbooni hills

Taita hills

Nyangweta hills
Sameta hills

Taracha hills

Kiamacheru hills

Elgeyo hills

Kirimiri hills

Matetani hills

Homa Bay

Elgeyo Marakwet

Embu

Makuli hills

Nthangu hills
Nzaui hills

Makongo hills
Kilungu hills

Nakuru County
Subukia
escarpment
Narok

Mt. Suswa

Nyacheki hills

Nandi County
Kibirong swamp
Kingwal swamp
Lamu County
Lake Kenyatta

Mbui Nzau hills
Yekanga hills

Coordinated Water Towers Conservation
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Migori

Nyandarua

Maeta hills

County

Magaimuya hills

Taragwiti hills
Laikipia

Maungu hills

Kajiado County

Mukogodo hill

Kitui County
Mutito hills
Endau hills
Kavonge/
Museve hills
Mutuluni hills
Mumoni/
Ngaikuyu hills
Kyawea hills
Mutha hills
Nuu hills

Water towers influence all aspects of the
economy including agriculture (irrigation),
energy (hydropower), tourism (wildlife),
urban development (water supply) and
industry (water supply). Protection and
conservation of these important ecosystems
continues to face a number of challenges
such as rapid population growth whose spiral
effects include increased land fragmentation,
encroachment on ecologically sensitive areas
and over exploitation of declining natural
resources within the water towers ecosystems.
This results to adverse environmental impacts
such as drying up of rivers, dams and springs;
loss of biodiversity and changes in microclimatic conditions (Figure 1.2).
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Kiambu
Kikuyu
escarpment

Uasin Gishu

Leseru Swamp

West Pokot.
Chebuko/
kamalegon

Karasuk hills

Figure 1.2: Causal Loop Diagram Illustrating Threats Facing
the Water Tower. Note: The positive (+) sign denotes an increasing effect while the negative (-) sign denotes a decreasing effect)

1.1 Overview of Water
Tower Status Reports
As it envisages being a global leader in
Sustainable Management of Water Towers,
KWTA commits to restore, conserve and manage
the water towers and their ecosystems through
coordination and conservation for Socioeconomic development. To achieve this, there is
need to provide accurate data and information
as a tool to guide informed decision making in
the conservation and management of the water
towers. The information provides indications on
the temporal and spatial changes in the Water
Tower ecosystem while identifying the level of
degradation and the causal factors. Further,
it assists Government and non-Government
stakeholders to identify priority measures for
safeguarding the health and resilience of the
ecosystems. The information collected also
informs the alternative livelihood options to be
implemented to alleviate pressure exerted on
the water towers ecosystems.

1.1.1 Structure of the report:
i. Introduction
ii. Methodology of the study
iii. Location, size and bio-physical attributes;
iv. Biodiversity
v. Hydrological attributes for the critical
water catchment areas;
vi. Land use and land cover changes
between 1990 and 2018;
vii. Socio-economic status and livelihoods of
the surrounding communities;
viii. Threats and challenges facing the Waters
Tower
ix. Profile of stakeholders and their roles
in the sustainable management of the
water towers and;
x. Proposed measures for conservation
and rehabilitation of the water towers.

“Life depends on water, the reservoir depends on you.”
From best slogans for save water awareness and scarcity
Coordinated Water Towers Conservation
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1.2 Methodology
1.2.1 Socio-economic Data
Collection
Socio-economic data was collected to
understand interaction between the local
communities and the water towers. The data
collected would also inform on alternative
livelihood programs to be implemented.
The socio-economic data was collected
through administration of questionnaires. The
respondents were stakeholders drawn from
state and non-state stakeholders within the
Water Tower. Focused group discussions were
also held at the location level to obtain data at
community level
The population density map was generated
based on 2009 demographic data. Actual
densities were computed using ArcGIS and
displayed as chloropleth map at sub location
level.

1.2.2 Biodiversity Hotspot
Identification and Mapping
The analysis commenced with review of
literature including the Global Biodiversity
6
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Information Facility (GBIF) that were used
to get data for all taxa (Plants, mushroom,
amphibians and reptiles, invertebrates, birds
and mammals). Desktop analysis was used to
generate preliminary classification of hotspots
as hot, moderately hot or less hot in terms of
biodiversity richness index.

(i) Plants
Sampling was done along linear transects in
various sample plots determined as hotspot
areas. Specimen identification was done at the
East African Herbarium for those that were
difficult to identify in the field.

(ii) Macro fungi (Mushrooms)
Macro fungi collection and identification were
done within the hotspot areas. Features such
as habitat, color of fresh macro fungi, nature
of substrate and associated plant species
were recorded and identified at the National
Museums of Kenya laboratory.

(iii) Reptiles and amphibians
Searches were carried out within each sampling
point in all possible reptile and amphibian
micro-habitats such as; tree barks, under stones,
decomposing logs, tree stumps, holes, shrubs,
bushes and digging within loose soils. All the

different species and number of reptiles and
amphibians found were recorded. Additionally,
the local community provided information
pertaining the reptiles and amphibians.
Published taxonomic keys (Spawls et al., 2018;
Channing and Howell, 2006) and taxonomy for
amphibians were used for identification. Where
necessary, specimens were euthanized and
fixed in 10% formalin. All the materials collected
were deposited at the herpetology collection of
the National Museums of Kenya (NMK), Nairobi.

(v) Mammals

(iv) Birds

(vi) Invertebrates

a) Qualitative Methods
Opportunistic bird searching was carried out
in forest and Acacia woodland habitats. Bird
species seen or heard were recorded, the
habitat in which they occurred and the duration
spent birding.

Mammals were recorded by walking along
transects searching for individuals as well as
their signs (Hoffmann et al. 2010). Search for
animals were made from morning to evening
along these transects (JOFCA 2002). Any animal
sighted or flushed from the bush or trees, scats
or burrows which were identified to species were
mapped using GPS. Local community guides
were interviewed to confirm the presence or
absence of selected large mammal species.

Transects were established within the hotspot
areas with each measuring 1km with three
working stations, at 0m, 50m and 1000m. The
following techniques were employed:
a) Timed Direct Search

b) Quantitative Methods

b) Pan traps

Timed Species Counts (TSCs): Timed Species
Counts were performed over a fixed time period
of 60 min and over fixed routes recording all
birds seen (“s”) or heard (“h”). The TSCs were
carried right after sunrise for four hours (6am
– 11 am).

c) Pitfall traps
d) Baited butterfly traps

Coordinated Water Towers Conservation
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Biodiversity Hotspot analysis
Generation of biodiversity hotspot was determined by the following main factors:
• Species richness and species distribution,
• Environmental threats,
• Frequency of micro-habitats, and
• Ecological functions.
Field validation was conducted to confirm hotspot index generated during desktop work using
variables listed for assessment. The process and datasets used in analyzing hotspots areas are
summarized in figure 1.3 below.

Figure 1.3: Datasets and process of mapping Biodiversity hotspot areas in the Water Towers
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1.2.3 Land Cover and Land Use Assesment
Multiple analytical methods were used to study and interpret Land Cover and Land Use (LCLU) changes
and explore the drivers and socio-economic impacts over time and space. Geographic Information
System (GIS) and Remote Sensing (RS) techniques were used to carry out LCLU assessment (Figure 1.4).
Classified LCLU from the satellite imagery using Random forest classifier were validated using ground
truthing points collected during fieldwork. The LCLU changes in the water towers were determined by
undertaking image differencing of 1990 image with the latest classified image using ERDAS Imagine
software and statistics tabulated as conversion matrix using Microsoft Excel.

Figure 1.4: Process of mapping land cover and land use in the water tower

1.2.4 Assesment of Degradation Status
In order to determine degradation levels, LCLU maps were overlaid with slope data using weighted
overlay in ArcGIS. The weight of influence was set to range between 1-3 where by ‘1’ has little or no
influence on degradation and ‘3’ has the highest probability of being degraded. The overall weights
of influence for the two datasets were set at 60% for the land cover and 40% for the slope. This
means an area with less vegetation cover and steep slope has high likelihood of being degraded and
the same area provides opportunity for rehabilitation. The degradation map was validated using
ground truthing data which included GPS points of gullies and areas where trees have been cleared.

Coordinated Water Towers Conservation

9

“We spend billions of dollars looking for life on other planets and spend trillions
killing this one” Adopted from 40 clever environmental slogans, posters and quotes
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Key Attributes
• Makuli and Nzaui Hills are located in
Eastern Kenya in Makueni County,
approximately 130 km east of
Nairobi
• It is comprised of two hills: Makuli
and Nzaui.
• These hills are roughly 11km apart
from the centroids and 5km from
the edges; hence their buffers have
an overlapping section.
• Makuli and Nzaui forests cover
an area of 1663 ha and 972 ha
respectively. They are within
latitude -1.81667 and longitude
37.44987.

Key Threats
and Challenges
•
•
•
•

Forest Fires
Illegal logging
Charcoal production
Encroachment for settlement
and agriculture
• Prolonged drought
• Overgrazing
• Low level of awareness and
community sensitization on
conservation activities.

Proposed
Interventions
• Realignment of forest
boundary
• Reclamation and rehabilitation of the water tower
• Appropriate enforcement
of policies and laws to
curb issues related to forest destruction.
• Community sensitization
on the importance of the
water tower

Coordinated Water Towers Conservation
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2.0 Background information
Makuli-Nzaui Water Tower is located approximately 130 km East of Nairobi. It is comprises two hills:
Makuli and Nzaui, roughly 11km apart from the centroids and 5km from the edges; hence their
buffers have an overlapping section.

2.1 Geographical location
The Water Tower lies in Kaiti and Makueni sub-counties in Makueni County covering nine locations:
Ukia, Mukuyuni, Ikangavya, Kilili, Kalamba, Nziu, Kawala, Kithumba, and Mumbuni (Figure 2.1).
The size of the Water Tower is 32, 709 ha comprising of two gazetted forests (Makuli, 2,451 ha
and Nzaui, 1,056 ha) and the the buffer which is 29,202 ha. It is located in latitude -1.81667 and
longitude 37.44987.

“ Water is the most critical resource issue of our lifetime and our children’s lifetime.
The health of our waters is the principal measure of how we live on the land.”
From best slogans for save water awareness and scarcity

Coordinated Water Towers Conservation
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Figure 2.1: Map showing the location of Makuli - Nzaui Water Tower

2.2 Physical Description
(a) Topography
The highest points of the hills are 2000m and 1691m above sea level in Makuli and Nzaui respectively.
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(b) Geology and soils

Temperature

The soils in this Water Tower are mainly
developed from undifferentiated basement and
igneous rock systems. These consists of vertisols
(black cotton soils) found along river basins,
marshes and depressions which are usually
waterlogged thus becoming saline or sodic.
The soils on mountain hills are well drained,
shallow and moderately deep to very deep,
with an acid humic top layer. However, some
areas portray shallow stones or rocks (Regosols)
and sometimes sandy clay loam due to granite
parent material. In the uplands, the soils are
mainly sandy loam and sandy clay to clay, usually
brown and brownish red (Ferralsols).

The top of the hills experience low temperatures
while the low lying areas have high temperatures
during the day and low temperatures in the
night .

2.3 Climate
Rainfall
The rainfall pattern is bimodal with the long
rains occurring between March and May and
the short rains between October and December.
Rainfall distribution is poor and fall in short
storms followed by long dry spells.

2.4 Hydrology
The Water Tower has a number of rivers and
streams that are all seasonal. During the dry
season, its common to find several wells dug
along the dry river beds where the communities
fetch water for domestic use.
The main rivers are Kaiti, Ivoesyo and Kyamela
that flow downstream forming Kikuu river: a
major tributary of the Athi river (Fig. 2.2). Other
smaller rivers and streams include, Mbaloni,
Kaziumbale, Isololo, Kwa Kasuki, Masaani,
Kanzoka, Muundu, Kwa Mwiitu, Kwangonyo,
Ithetheni, Wangulia, Kyale, Syumbea, Kitoloni,
Syungulu, Kyungwale, KwaKisinzi, Musyambiti,
Ndumani, Kisyusyu, Kyunguni, Ithangani, Kithoni,
Kamuuyuni, Ikangavya, Kivinya, Kasimitini,
Mbyani, Mwaliyola, Mulata, Kyambui, Nganyani,
Kilumuka and Mulata.

The short rains are more pronounced and
reliable than the long rains. Mean annual
rainfall ranges from 800 to 1200mm.
Coordinated Water Towers Conservation
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Figure 2.2: River network in Makuli Nzaui Water Tower
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Over the years, these rivers have experienced changes in water quantity and quality. Makueni
County is faced with water scarcity due to erratic rainfall and recurring droughts. High rates of
deforestation has aggravated the situation reducing water catchment capacity (PAFRI 2012). All the
rivers in the Water Tower have been affected.
A total of 57 springs are found in this Water Tower (Figuer 2.2) and most of them serve as sources
for water to the local communities. Majority (44%) of the springs are found in Nziu location, 17.5
% in Ikangavya location and 10.5 % in Kilili location. Kawala and Kalamba both have 7%, Kithumba
and Mumbuni have 5.3 % each while Ukia and Utaati have 1.8% each, of the total springs (Annex
1). Other water sources include sand dams, earth dams and rock water harvesting methods. These
springs are regarded as sustainable and reliable sources of water by the local communities. However,
there are only three developed springs: Kwa ileli, Kwa Kilingi, Kivindu and Kisolo that serve the
community. The rest of the springs are undeveloped, open access and prone to pollution.

Direct access of water from a spring

Developed Kwa Ileli spring

Coordinated Water Towers Conservation
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2.5 Biodiversity
(a) Flora
Natural forest cover in Makuli-Nzaui is more on
the fringes of the forest than in the centre which
is dominated by plantation of exotic species.
A rich plant diversity of 505 plant species was
recorded in 2018. These were classified into 341
genera and 99 families. The families with the
highest number of species were; Leguminosae
(69), Compositae (38), Graminea (Poaceae) (29),
Rubiaceae (27), Euphorbiaceae (23), Labiatae
(19) and Acanthaceae (13).
Twenty four (24) endemic species were recorded
(Fig 2.3). This number is high considering the size
of study area. Overall the inselbergs of Makuli
and Nzaui hills and the surrounding areas have
rich plant diversity as demonstrated by the high
number of species recorded. These endemic
species have a restricted distributional range,
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with some occurring only in South Eastern Kenya
and others restricted to the East African region.
In addition, five orchid species; Eulophia petersii,
Bonatea steudneri, Eulophia streptopetala,
Ansellia africana (VU) and Angraecum spp. (Fig.
2.4) Succulent species include Aloe desserti
(NT), A. lateritia, A. secundiflora, Huernia aspera,
Cynanchum viminale, Euphorbia compactum
var. compactum and E. candelabrum. All the
orchids, Aloes and succulent Euphorbias are
listed in appendix II of the CITES (Convention
on International Trade in Endangered Species of
Wild Fauna and Flora).
Some species of high utility value recorded
include Osyris lanceolate (LC), zanthoxylum
chalybeum var. chalybeum, Zanha africana,
Dalbergia melaxoxylon (NT), Securidaca longipedunculata and Pachystigma schumannianum ssp. mucronulatum among others.

Figure 2.3: Some of the endemic plant species recorded
Coordinated Water Towers Conservation
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Figure 2.4: Orchid species recorded
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The overall macro-fungi (mushroom) diversity recorded 47 species belonging to 11 families (Fig.
2.5)

Figure 2.5: Macro fungi families occurring in Makuli-Nzaui Water Tower

Five (5) species such as Schizophyllume commune, Ganoderma lucidum, Pisolithus tinctorius
and Pleurotus cystidious have economic value. Shizophyllume commune is an edible macro fungi
consumed in parts of East Africa.

Coordinated Water Towers Conservation
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(b) Fauna
Makuli-Nzaui Water Tower is home to various wildlife species ranging from mammals, invertebrates,
birds, reptiles and amphibians.

Mammals
A total of 31 mammal species were recorded in Makuli-Nzaui Water Tower. The recordings were
made in the open woodland and lowland areas adjacent to the forest dominated by Acacia and
Combretum bush land and thickets. The most common mammals were Cape hare, Kirk’s dik dik,
Dwarf mongoose, Rock hyrax, Suni, Striped ground squirrel, Black backed jackal and the Honey
badger.

Invertebrates
A total 161 species representing 50 families belonging to 10 orders of invertebrates were identified
(Table 2.1).
Table 2.1: Invertebrates species richness and their abundance
Common name
Butterflies & Moths

Orders
Lepidoptera

Bees, Wasps & Ants

Hymenoptera

43

26.7

2114

63.3

True flies

Diptera

18

11.2

263

7.9

Beetles

Coleoptera

12

7.5

100

3.0

Dragonfly & Damselflies

Odonata

9

5.6

58

1.7

8

5.0

118

3.5

3

1.9

15

0.45

Grasshoppers, crickets & Orthoptera
Katydids
True bugs
Hemiptera
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Species richness % richness Abundance % Abundance
63
39.0
476
14.2

Common name
Cockroaches

Orders
Blattodea

Termites

Isoptera

2

1.2

17

0.51

Spiders

Aranaea

1

0.6

177

5.3

A

Species richness % richness Abundance % Abundance
2
1.2
4
0.12

B

C

Some of the unique butterfly collection A) Salamis pharasus B) Junonia natalica and C) Papilio
dardanus

Birds
A total of 131 bird species belonging to 41 families are found in this Water Tower. One species: Hinde’s
Babbler (Turdoides hindei) is listed as Vulnerable under the IUCN criteria (BirdLife International,
2016), and 22 migratory species (Palearctic migrants PM, Afrotropical migrants AM and two species
that are migrant with a breeding population in Kenya (am, pm) (Fig. 2.6).

Coordinated Water Towers Conservation

23

Figure 2.6: Species Migratory status

Reptiles and amphibians
A total of 29 species were recorded (6 amphibians and 23 reptiles);
distributed across 15 families (Fig. 2.7).

Figure 2.7: Relative species richness of reptiles and amphibians
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Biodiversity Hotspots
Different categories of hotspots
play different roles in biodiversity
conservation. The very hot
areas are considered to support
high biodiversity index but
are potentially affected by
environmental threats. The
moderately hot areas have
high biodiversity index but are
less affected by environmental
threats. The less hot areas have
considerably low biodiversity
index and low environmental
threats (such as deep intact
forests or croplands).
The largest area in this Water
Tower is dominated by the less
hot category which occupies
67% of the area, followed by
moderately hot areas at 27%
while very hot category covers
about 6% (Fig. 2.8).

Figure 2.8: Biodiversity hotspots in Makuli-Nzaui Water Tower

Coordinated Water Towers Conservation
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2.6 Population
The total population in this Water Tower is 68,120; 34,487 are female and 33,633 are male
(Figure 2.9) (KNBS 2009). The predominant tribe is the Akamba ethnic group constituting 98.1 %.
Approximately 43.8% of the population is youthful aged between 0 and 14 years. (KNBS 2009). The
average members per household is 6 (KWTA, 2019). The overall population density is approximately
240 persons per km2 (Fig. 2.9)

Figure 2.9: Total population in Makuli Nzaui water tower (KNBS, 2009)
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Figure 2.10: Population density (persons/km2) in Nzaui & Makuli water tower (KNBS 2009)

2.7 Ecosystems values and services
The community depends on Water Tower for various ecosystem goods and services. These include
firewood, fodder, timber, cultural sites, wildfruits, water, traditional medicine and organic manure.

Coordinated Water Towers Conservation
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The Water Tower serves as a sacred site for the
Kamba culture where sacrifices, circumcision
and appeasing of gods, blessings and protection
of the local community.
Makuli-Nzaui Water Tower has tourist attraction
sites such as rocks engraved with footprints,
sacred sites and cliffs. The sites have potential
for eco-tourism though currently unexploited.
Other ecosystem services include regulatory
services such as regulation of the local climate,
reduce soil erosion and carbon sequestration.

2.8 Socio-economic activities
The Akamba community is the main inhabitant
living within the Water Tower. Each household
own on average 3 acres of land, largely inherited,
54% had title deeds. Communal land accounted
for 3.03% (KWTA, 2019). There is an increase in
land fragmentation in recent years, with some
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households owning less than 2 acres.
Small scale farming is predominant in the areas
of cash and food crops. The main crops grown
include beans, cowpeas, green grams, maize,
pigeon peas, avocados, arrowroots, oranges,
mangoes, sweet potatoes, sugarcane, pawpaws
and pumpkins. Other socio-economic activities
include bee keeping, poultry farming, livestock
keeping and small-scale businesses.
Agroforestry is also practiced and common fruit
trees that include mangoes, citrus, avocado,
pawpaw are predominant. Agroforestry plays a
vital role in improving the microclimate as well
as improving household income and nutrition.
The Water Tower is a key source of fuel for
the community. Over 90% of households use
firewood or charcoal for cooking and heating.

Grevillea robusta planted in a farm

Mango trees planted in a farm

2.9 Land Cover and Land Use classification
The current (2018) major land cover in the gazetted forest area is forest land (71%) and the least
is wetland, which represented less than 1% (Fig. 2.11). The presence of cropland in the forest is a
clear evidence of encroachment for agriculture.

Figure 2.11: Land cover and Land use in the gazetted forest area of the water tower
Coordinated Water Towers Conservation
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Within the buffer area, the major Land cover is cropland (55%) and the least is wetland at 1% (Fig.
2.11). Croplands cover both annual and perennial crops and lies on the hill slopes and the lowlands.
Annual crops consist of maize, cowpeas, beans, sorghum, vegetables and cassavas among others.
Perennial crops include mangoes, oranges, and lemon, tangerine, avocado and pawpaw trees.

Figure 2.12: Land cover and Land use in the buffer area of the water tower

2.10 Land Cover Land Use Trend Analysis
Over the period 1990 – 2018, the net changes within the gazetted forest varied from one LCLU class
to another with cropland showing the most increase and grassland undergoing the most decrease
(Fig. 2.13).
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Figure 2.13: Net changes in LCLU categories in the gazetted forest from 1990 – 2018

Sustainable farming practices (Terracing & Agroforestry)
Coordinated Water Towers Conservation
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Trend analysis shows that between 1990 and 2000, there was an increase in grassland and cropland
by 371 ha 153 ha respectively. Forest decreased by 503 ha within the same period (Fig. 2.14).
However in the year 2000 to 2010, forest increased by 343 ha while grassland and cropland
decreased by 332 ha and 3 ha respectively. In 2010 to 2014, cropland increased by 309 ha at the
expense of the forest which reduced by 327 ha. This is an indication of when encroachment for
agricultural activities took place. To reverse the loss of forest, conservation efforts were enhanced
and this saw an increase in forest by 631 ha in 2014 to 2018 and a decrease in grassland by 786 ha.

Figure 2.14: Land cover land use trend analysis in the Gazetted forest

Within the buffer area, the net changes shows that cropland recorded the highest increment of 9,
263 ha while grassland had the highest decrease to a record of 13, 335 ha for the period between
1990 and 2018 (Fig. 2.15).
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Figure 2.15: Net changes in LCLU categories in the buffer area from 1990 – 2018

The trend analysis indicates that there was an increase in cropland and grassland by 1499 ha and
912 ha between 1990 and 2000, while forest decreased by 1946 ha within the same period (Fig.
2.16). From the 2000 to 2018, grassland decreased while cropland increased. Forest increased
between 2014 and 2018. This means that, within this period, the people living within the buffer
areas started to adopt agroforestry activities. This coincides with the same period fruit tree farming
was widely accepted in the region.

Coordinated Water Towers Conservation
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Figure 2.16: Land cover land use trend analysis in the buffer area

The figure below shows the gross LCLU classification in 1990, 2000, 2010 and 2018.
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1990

2000

2010

2018

Legend
Water Tower Boundary

Cropland

Gazetted Forest Boundary

Grassland

Landcover
Forestland

1:116,507

Open Water
Built up/Bareland

¯

Figure 2.17: Land cover and landuse between 1990 and 2018 in Makuli Nzaui water tower
Coordinated Water Towers Conservation
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2.11 Land Cover Land Use change detection 1990 - 2018
Change detection for the Water Tower shows that 2,741 ha, 4,154 ha, 4, 278 ha for forest, grassland
and cropland respectively, remained under the same LCLU class from 1990 to 2018 (Table 2.2).
There were significant conversions from one class to another within the same period. For instance,
710 ha (14 %) and 1, 365 ha (27 %) of forest was converted to grassland and cropland respectively.
4,154 ha (21 %) of grassland remained the same 10,629 ha (52%) were converted to cropland while
4, 651 ha (23 %) were converted to forest. The rest was converted to open water and otherland
(Table 2.2).
Table 2.2: Change detection matrix, 1990 – 2018,
2018
Forest

Grassland

Cropland

Open Water

Others

Grand Total

Forest

2741

710

1365

16

207

5038

Grassland

4651

4154

10629

180

656

20269

Cropland

1004

1284

4278

94

210

6869

8

6

9

0

1

25

128

104

243

6

26

506

8531

6257

16524

296

1100

32708

Landcover

1990

Open Water
Others
Grand Total

The major LCLU in Makuli Nzaui Water Tower are forest, grassland and cropland. Within these
classes, high percentages of land conversions are recorded. For this reason, a clear understanding
of the spatial distribution of these classes will give an understanding on sustainable conservation
and management of the Water Tower for socio-economic development.
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2.12 Priority areas
for conservation –
Makuli Nzaui
Most of the degraded areas
are within the buffer zone.
Area around Kilungu, Ukia,
Ilima in Makuli and Kilili in
Nzaui are highly degraded.
The steep slopes within the
water tower are prone to
erosion, especially in areas
with less vegetation cover
(Figure 2.18). The area under
high level of degradation is
12,125 ha which is 41.6 %
of the total area within the
buffer that require urgent
rehabilitation.

Figure 2.18: Levels of degradation within the water tower
Coordinated Water Towers Conservation
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2.13 Stakeholder Profiling
There are several stakeholders that support conservation efforts in Makuli – Nzaui Water Tower.
They include state institutions, non-state organizations and the local community (Table 2.3).
Table 2.3: Stakeholders in Makuli - Nzaui water tower

# Institution
State
1 Kenya Water Towers Agency
2 Kenya Forest Service

Mandate
Coordination and overseeing the conservation and
sustainable management of water towers
Conservation and management of all gazetted forests

3 County Government of Makueni

Enactment and enforcement of laws and provision of
devolved Government services

4 Kenya Wildlife Service

Conservation and management of wildlife in Kenya

5 Kenya Forestry Research Institute

Conduct research and provide information and
technologies for sustainable development of forestry
and allied natural resources for socio-economic
development
Undertake research in all aspects of production,
management, postharvest and value addition of
horticultural crops
Managing public land on behalf of the National and
County Governments
Enhance equitable socio-economic development
through sustainable utilization and management of
resources in the Tana and Athi Rivers Basins

6 Kenya Agricultural and Livestock
Research Organisation
7 National Land Commission
8 Tana and Athi River Development
Authority (TARDA)
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# Institution
9 Ministry of interior and
coordination of National
Government
Non-state
1 Community Forest Association
2

Kaiti Greening Champions

3

African Sand Dams Foundation

4
5
6

Mandate
Create an enabling environment for Kenya’s growth
and prosperity through provision of security and safety
to people and property and coordination of national
government functions.
Community representation in the management and
conservation activities in collaboration with KFS
Greening through tree planting

Implementation of water,food and income security
projects that empower marginalized rural communities
to transform arid and semi-arid lands
Water Resource Users Association Conservation and management of water resources
– Kikuu, Kaiti
mainly rivers and their sources
Utooni Community Based
Association
World Vision

Create awareness and educate the local community on
good agricultural activities
Identification, implementation and monitoring of
community livelihood programs

Coordinated Water Towers Conservation

39

2.14 Total Economic Value in
Nzaui Hill
The Nzaui section of the Makuli-Nzaui Water
Tower has a potential economic value of KES
6.15 billion (US$ 61 Million) translating to
over KES 336,172 (US$ 3,328.43) per ha per
year. Regulatory Services contributed the
largest portion of benefits estimated at KES
4.17billion (US$ 41.3million/year) accounting
for 68%, followed by provisioning services at KES
1.12billion (US$11.1million/year) accounting
for 18%, while Cultural services was valued

at KES 561.58million (US$5.56million/year)
accounting for 9% and Support services at KES
295.95million (US$2,93million/year) accounting
for 5%. The Net Present Value is estimated at
KES 48.86 B (US$483.7 million) (Fig. 2.19).
The opportunity cost of conversion of Nzaui
into other land use is estimated at KES 336,172
(US$ 3,328.43).This Value therefore, provides
a practical guide in response to the growing
evidence on the economic impacts of ecosystem
degradation, land use change and biodiversity
loss.

Figure 2.19: Proportion of Total Economic Value for Nzaui Hill water tower in KES
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3.0 Threats and Challenges Facing Makuli-Nzaui
Makuli- Nzaui Water Tower is a fragile ecosystem
susceptible to various threats which compromise
its ability to provide expected ecosystem
services. The following were identified as the
threats:

1. Forest fires
Nzaui forest has over time experienced
outbreaks of fires especially during dry seasons
that has lead to loss of vegetation within the
Water Tower. The main causes of fire include
traditional honey harvesting using smoke and
illegal logging.

2. Illegal logging
Illegal logging leads to decrease in forest cover
and loss of important tree species. Increased
demand for wood products, especially wood fuel
has resulted in over-exploitation of vegetation
around and inside the Water Tower.

3. Charcoal production
Charcoal production is prevalent in this Water
Tower as a source of income and fuel. The
preferred tree species used are indigenous
and this has led to loss of these species and
unemployment aggravate this situation.

4. Encroachment
Increasing demand for more land for agriculture
land has pushed the local communities to
encroach the forested area of the Water Tower.
This has led to forest degradation and loss of
biodiversity. The situation is exacerbated by
unclear forest boundary.

5. Prolonged drought
A section of Nzaui Hill recoveringfollowing a fire
outbreak

Makueni County lies in ASAL areas and so it is
prone to recurrent droughts. The prolonged
Coordinated Water Towers Conservation
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drought affects the quality and quantity of
water discharge from springs and rivers and
also results in drying up of vegetation and loss
of critical biodiversity within the Water Tower.
Drought triggers an increase in competition for
the scarce forest resources accelerating the rate
of land degradation and forest cover loss. It is
also a major driver of fire outbreaks within the
Water Tower. It propagates the spread of fire
quickly within the area, hence loss of vegetation
cover

uncontrolled utilization of the forestland as
a grazing ground. Continued trampling and
feeding by large herds of cattle, sheep, and goats
depletes grass and other herbaceous materials
that protect soil from agents of erosion mainly
water. This eventually affects water quality
and quantity in rivers by causing siltation and
sedimentation.

6. Overgrazing

There is inadequate participation of the
communities and subsequent lack of ownership
to conservation initiatives. The local community
perceive that conservation of environment is a

Lack of appropriate grazing plan has led to
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7. Low level of awareness on significance
of the Water Tower

42

Government initiative only.

 Effective enforcement of laws

Other threats include;

 Creation of awareness on the significance
of the Water Tower.

 Poor coordination among Government
Agencies each institution works
in isolation hence lack of cohesive
management of the water tower.

 Promote community participation in
conservation activities.
 Strengthen institutional capacity

 Inadequate institutional capacity
 Develop and implement fire management
plan

3.1 Proposed Interventions
 Re-alignment of forest boundary to
avoid further conflicts related to land
and forest encroachment.
 Promote establishment of tree nurseries
to create employment to the local
communities
 Reclamation and
encroached areas

rehabilitation

of

 Promote alternative livelihood options
and green energy technologies
 Strengthening and capacity building
of
the
local
Community-Based
Organisations and CFAs.
 Implementation of
Management plan

the

Ecosystem
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3.2 Conclusions and Recommendations
Makuli Nzaui Water Tower is a critical ecosystem that supports livelihood in various ways in Makueni
County. It is an important source of water and other ecosystem goods and services.
Restoration and rehabilitation of the Water Tower should be prioritized to ensure optimal performance
of its ecological functions. Effective involvement and empowerment of the community is important
for sustainable functioning of the ecosystem. There is need therefore for urgent implementation
of the aforementioned recommendations for sustainable conservation and management of the
Water Tower. An estimated budget of KES 890 Million shillings is therefore required. This will ensure
continued utilization of the Water Tower resources while supporting community livelihoods.
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Implementation Matrix
No

Threats

Intervention (s)

1

Low level of
conservation
awareness and
interest

Creation of
awareness and
enhance public
participation in
conservation
activities
Strengthening of
the existing CFAs
and WRUAs through
capacity building
Develop and
maintain firebreaks
Rehabilitation of
degraded areas
Development and
implement a fire
management plan

2

3

Forest fires

Illegal logging
for timber

Promote
agroforestry

Period

Budget
(Kshs.
M)
Continuous 50

3

40

Responsibility

Expected Outcome

County Government
(Makueni), KFS,
KWTA, NEMA,WRA,
CFA, CBOs, NGOs

• Increased public
participation in
conserving the
Water Tower

KFS, KWTA, NGOs

Continuous 30

KFS, CFA

5

30

KWTA,KFS

1

15

KFS, County
Government
(Makueni), KWTA,
WRUAs, CFAs,
NEMA,WRA, NGOs
County Government
(Makueni), KWTA,
KWS, CFA, WRUA,
KFS, NGOs, CBOs
County Government
(Makueni), KFS, CFA

Continuous 40

Increased patrol
2
personnel within the
forested area

30

• Increased forest
cover
• Increased
biodiversity
• Timely response
to fire cases

• Increased
forest cover
• Increased
biodiversity
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No

Threats

Intervention (s)

4

Charcoal
production
and firewood
collection

Facilitate access to
5
affordable and clean
energy
alternatives
Continuous 20
Enforcement of
existing charcoal
rules
Promote
4
40
agroforestry

5

6

Overgrazing

Lack of/
low level of
coordination
among
relevant
institutions

Period

Budget
(Kshs.
M)
50

40

County Government
(Makueni), Ministry
of Energy, KFS, KWTA
KFS

Expected Outcome

• Increased
forest cover
• Improved
livelihoods

County Government
(Makueni), KWTA,
KWS, CFA, WRUA,KFS,
NGOs, CBOs
County Government
(Makueni), NEMA,
•
KEFRI

Promote farming of
fodder crops

3

Promote improved
livestock breeds

3

50

County Government
(Makueni)

Develop and
3
implement a grazing
plan
Develop and
5
implement
an Ecosystem
Management Plan
(EMP)

40

KFS, CFA, CBOs, NGOs •

40

KWTA, County
Government
• Coordinated
(Makueni),
conservation
KFS,NEMA,WRA, CFA,
activities
CBOs, NGOs
• Timely and
accurate data/
information on
KWTA, CFAs, WRUAs,
the status of the
CBOs
water tower

Enhance monitoring Continuous 70
of the Water Tower
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•

Increased
forest cover
Increased
livestock
productivity
Improved
livelihoods

No

Threats

Intervention (s)

Period

7

Unclear forest
boundary

2

8

Over-reliance
on forest
resources

Clear demarcation
of the forest
boundary
Promote
agroforestry

Budget
(Kshs.
M)
40

5

45

9

Encroachment Survey and establish 2
the beacons of the
forests

40

Reclamation of
encroached areas

10

Unsustainable
land use
practices

2

20

Regular
Continuous 10
maintenance of the
forest boundaries
Promote and
5
50
implement
sustainable land use
practices (SLM) like
gulley rehabilitation,
terracing

Responsibility

Expected Outcome

Survey of Kenya, KFS,
KWTA

• Secured and
protected Water
Tower
• Increased forest
cover

County Government
(Makueni), KFS, CFA,
KWTA, Ministry of
Agriculture, NGOs,
CBOs
Surveys of Kenya,
KWTA, KFS, Ministry
of Lands, NLC
KWTA, KFS

• Forest land
reclaimed
• Increased forest
cover

KFS

County Government
(Makueni), KFS, CFA,
KWTA, Ministry of
Agriculture, NGOs,
CBOs

• Sustainable land
use practices
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No

Threats

Intervention (s)

11

Weak
enforcement
and
institutional
capacity

Promote
and enhance
coordination of
conservation
activities
Increase operational
infrastructure like
personnel and
vehicles

TOTAL

48

Makuli-Nzaui Water Tower Report

Period

Budget
(Kshs.
M)
Continuous 40

3

60

890

Responsibility

Expected Outcome

KWTA

• Enhanced
coordination of
conservation
activities
• Increased
cohesion among
the stakeholders

County Government
(Makueni), KFS, CFA,
KWTA, WRUAs, WRA,
NEMA,KWS

Annex1: Springs found in Makuli – Nzaui Water
Tower
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19
20.
21.
22.
23.
24.

Spring
Mwanyani
KwaKilinga
Sololo
Itheeni
Kyaembulya
KwaKalinde
Kweleli
Utaati
Mwanyani
Kisunzi
Kilinga
Kinulu
Kilinga
Ngonyo
Kwamwiu
Kyoa
Kalumbi
Kakuyuni
Kwakosaa
Kwangumbu
Kwandui
Mutuoni
Kalulumi
Kithimaui

Location
Ikangavya
Kalamba
Kilili
Kilili
Kilili
Kawala
Nziu
Utaati
Ukia
Kalamba
Kalamba
Kithumba
Kalamba
Kawala
Kawala
Kawala
Kithumba
Kithumba
Nziu
Kilili
Kilili
Kilili
Ikangavya
Ikangavya

Status
Seasonal
Permanent
Permanent
Permanent
Seasonal
Seasonal
Permanent
Seasonal
Permanent
Permanent
Permanent
Seasonal
Permanent
Permanent
Permanent
Seasonal
Seasonal
Permanent
Permanent
Seasonal
Seasonal
Seasonal
Seasonal
Permanent
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No.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
50

Spring
Ikomba
Kathembe
Kakuyuni
Ithaani
Kikuyuuni
KwaSoi
Kithoni
KwaMasyuki
KwaNgumi
KwaNgai
Ndumani
Ngoni
Kwatata
KwaKituto
KyeeNgulu
KwaKiluku
KwaNthii
KwaNdima
Kwa Ismail
Kathithu
Kyangua
KwaKasau
Muaani (Katilini)
Maviani
Ngomani
KwaMukosi
KwaNyanga
Makuli-Nzaui Water Tower Report

Location
Nziu
Nziu
Nziu
Nziu
Ikangavya
Nziu
Nziu
Ikangavya
Ikangavya
Nziu
Nziu
Nziu
Nziu
Ikanagavya
Nziu
Nziu
Ikanagavya
Ikanagavya
Nziu
Nziu
Nziu
Nziu
Nziu
Nziu
Ikangavya
Nziu
Nziu

Status
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent

No.
52.
53.
54.
55.
56.
57.

Spring
KwaVolo
KwaMaii
KwaKyoo
Kithoni
Ngutwa
Itaa

Location
Nziu
Nziu
Nziu
Mumbuni
Mumbuni
Mumbuni

Status
Permanent
Permanent
Permanent
Seasonal
Seasonal
Seasonal
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Annex 2: Preferred Species for Rehabilitation and
their Uses in Makuli Nzaui Water Tower
PURPOSE
Charcoal

Firewood

52

COMMON NAME
Red pod terminalia
Acacia
grey-leaved saucer berry
Umbrella thorn
Croton tree
African pencil-cedar
white raisin
River dombeya
velvet leaf willow
Gum arabic tree
Umbrella thorn
velvet leaf willow
African blackwood
Croton tree
Bushman’s poison

BOTANICAL NAME
Terminalia brownii
Accacia spp.
Cordia sinensis
Acacia tortilis
Pappea capensis
Croton megalocarpus
Juniperus procera
Grewia bicolor
Dombeya kirkii
Combretum molle
Acacia nilotica
Acacia tortilis
Combretum molle
Dalbergia melonoxylon
Croton megalocarpus
Balanites glabra
Acokanthera oppositifolia

LOCAL NAME
Muuku
Kiseele
Kithea
Muaa
Muva
Kithulu
Mukuu
Kikalawa
Mutoo
Muama
Musemei
Muaa
Muama
Muvingo
Kithulu
Kilului
Kinguuthe
Luku
Kikweo

Indian plum
Natal rhus
Blackthorn tree
Eucalyptus

Flocourtia indica
Rhus natalensis
Acacia mellifera
Eucalyptus camaldulensis

Kiathani
Mutheu
Muthiia
Musanduku
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PURPOSE
Construction/
building

Medicine

COMMON NAME
Eucalyptus
Indian plum
Bushman’s poison
Sticky pod
cypress
Pine
Jacaranda
Bamboo
Strangler fig
Melia
silky oak
Red pod
Aloe vera
Eucalyptus
African myrrh
River dombeya
African blackwood
Neem tree
Sodom apple
Gum arabic tree
Red-hot-poker tree
knob wood
Sticky pod

BOTANICAL NAME
Eucalyptus camaldulensis
Flocourtia indica
Acokanthera oppositifolia
Senna singueana
Jacaranda mimosifolia
Ficus thonningii
Melia volkensii
Grevillea robusta
Terminalia brownii
Eucalyptus
Commiphora africana
Dombeya kirkii
Dalbergia melonoxylon
Plectranthus barbatus
Azadirachta indica
Solanum incanum
Acacia nilotica
Erythrina abyssinica
Zanthoxylum chalybeum
Harrisonia abyssinica
Senna singueana

LOCAL NAME
Musanduku
Kiathani
Kyenyea
Kikweu
Mukengeta
Mumbui
Muangi
Kiumo
Mukau
Mukima
Muuku
Kiluma
Musanduku
Kitungu
Kitoo
Muvingo
Mwooya
Muarubaini
Mutongu
Kisemei
Kivuti
Mukenea
Mukililiulu
Mukengeeta
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PURPOSE

COMMON NAME
Horseradish tree
Round leaf grewia
Common gardenia

54
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BOTANICAL NAME
Moringa oleifera
Grewia villosa
Terminilia volkensii
Gardenia volkensii

LOCAL NAME
Muringa
Muvu
Muuku
Muketa
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