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a  b  s  t  r  a  c  t

Ethnopharmacological  relevance:  To  date,  nomadic  communities  in  Africa  have  been  the  primary  focus
of ethnoveterinary  research.  The  Bukusu  of  western  Kenya  have  an  interesting  history,  with  nomadic
lifestyle  in  the  past  before  settling  down  to either  arable  or  mixed  arable/pastoral  farming  systems.
Their  collective  and  accumulative  ethnoveterinary  knowledge  is  likely  to be  just  as  rich  and  worth
documenting.
Aim  of  the  study:  The  aim  of  the  present  study  was to document  indigenous  knowledge  of  the  Bukusu  on
the effect  of  livestock  ticks  and  ethnopractices  associated  with  their  management.  It was  envisaged  that
this would  provide  a  basis  for further  research  on the efficacy  of  these  practices  that  could  also  lead  to
the discovery  of  useful  tick-control  agents.
Materials  and  methods:  Non-alienating,  dialogic,  participatory  action  research  (PAR)  and  participatory
rural  appraisal  (PRA)  approaches  involving  272  women  and  men  aged  between  18  and  118  years  from
the  Bukusu  community  were  used.
Results:  Ticks  are  traditionally  classified  and  identified  by  colour,  size,  host  range,  on-host  feeding  sites,
and  habitat  preference.  Tick-associated  problems  recognised  include  kamabumba  (local  reference  to  East
Coast  fever,  Anaplasmosis  or  Heartwater  diseases  transmitted  by  different  species  of  livestock  ticks)  and
general  poor  performance  of  livestock.  Traditional  methods  of  controlling  ticks  include  handpicking,  on-
host use  of ethnobotanical  suspensions  (prepared  from  one  or  more  of  over  150 documented  plants)  to
kill  the  ticks  and  prevent  re-infestation,  fumigation  of  infested  cattle  with  smoke  derived  from  burning
ethnobotanical  products,  burning  pastures,  rotational  grazing  ethnopractices,  and  livestock  quarantine.
Conclusions:  The  study  confirms  that  the Bukusu  have  preserved  rich  ethnoveterinary  knowledge  and
practices.  It provides  some  groundwork  for elucidating  the  efficacy  of  some  of these  ethnopractices  in
protecting  livestock  from  tick  disease  vectors,  particularly  those  involving  the  use  of  ethnobotanicals,
which  may  lead  to  the  discovery  of  useful  ant-tick  agents.

© 2012 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Bungoma district is located in western province of Kenya
between latitude 00◦28′ and 10◦30′N and longitude 34◦20′ and
35◦15′E (Fig. 1). It occupies an area of 3074 km2 on the southern
slopes of Mt.  Elgon (Fig. 1), with a population of about 2 million
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University of Nairobi), P.O. Box 170-90200, Kitui, Kenya. Tel.: +254 02 2413859;
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E-mail address: osundwa1@yahoo.com (W.  Wanzala).

people. It lies in an agro-ecological zone stretching from Tropi-
cal Alpine Zone to Lower Midland Zone with tea, wheat/maize,
pyrethrum, coffee, sunflower, maize, sugarcane and cotton planta-
tions (Martina, 1998, 2001). The predominant off-farm vegetation
patterns are riverine forests, rocky forested hillsides, hedgerows,
wooded grassland relicts, woodlands or colline forest relics and
tree groves whereas the noticeably tree rich on-farm management
units are home gardens, homesteads, live fences, coffee and banana
groves and annual cropping fields (Martina, 2001).

The Bukusu community (also known as Babukusu and/or Baki-
toshi) represents one of 19 ethnic groups (sub-tribes) of the Luhya
people of interlacostrine Bantu group of East Africa (Central Bureau

0378-8741/$ – see front matter ©  2012 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.jep.2012.01.021
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Fig. 1. The location of Bungoma district in Kenya. Note the positioning of the district along the southern slopes of Mt.  Elgon.

of Statistics, 1996) and are dominant in the Bungoma district
(Fig. 1). Although arable farming is now the main occupation
of the community, livestock farming is still held in high esteem
and livestock products are highly valued in all traditional and
cultural practices. To date, research on ethnoveterinary knowl-
edge has focused mainly on pastoral and/or nomadic communities
(ITDG and IIRR, 1996). Settled or mixed farming communities
such as the Bukusu have been neglected and their ethnoveteri-
nary practices are at risk of being lost (Kofi-Tsekpo and Kioy, 1998).
Almost all of these communities, the Bukusu included, largely led
nomadic lifestyle before settling down to either arable or mixed
arable/pastoral farming systems (Makila, 1978). Their collective
and accumulative ethnoveterinary knowledge is likely to be just
as rich as that of nomadic communities (ITDG and IIRR, 1996).

In this study, we discuss the results of a survey conducted to
document and analyse anti-tick ethnoveterinary practices of the
Bukusu community in western Kenya. The study demonstrates an
important link between plant biodiversity and livestock healthcare
ethnoknowledge systems in the Bukusu community.

1.1. Bungoma district and the Bukusu community

Bungoma is a district with a wide range of ethnic diversity
of populations in western Kenya (Fig. 1). This is partly due to its
establishment as the last stop on the Kenya–Uganda railway in the
1920s, rapidly growing into a complex commercial and colonial
and post-colonial administrative centre along the railway line

(Port, 2000). However, the majority of the residents of Bungoma
still belong to the indigenous Bukusu, who  have lived near the
border with Uganda along the southern slopes of Mt.  Elgon ever
since their migration from the Sudan/Egypt border during the
second half of the last century (Were, 1967; Makila, 1978). The
Bukusu community comprises 16.35% of the Luhya population
(Central Bureau of Statistics, 1996). Their cultural and traditional
life has been heavily shaped in time and space by immigrants of
both Bantu and Nilotic origin (Makila, 1978; Wandibba, 1998;
Roach, 2003). Members of the Bukusu community hold livestock
keeping and livestock per se in high esteem, as livestock is used
as a measure of one’s wealth, power, authority and societal class
status (Kenya National Archives, 1954; Nasimiyu, 1985; Nangendo,
1994). Moreover, the animals’ blood and meat are highly valued
in different traditional and cultural practices, including funeral
ceremonies (where cattle skin is used as a coffin), circumcision,
agricultural festivals, bride wealth exchanges, and during cleans-
ing ceremonies and sacrifices to appease the spirits (Were, 1967;
Makila, 1978). Plants have been highly valued for their nutritional
and economic value, as well as in ethnomedicinal and veterinary
applications, traditional education and socio-cultural life (Martina,
1998; Mann, 2001; UNEP World Conservation Monitoring Centre,
2003). For centuries, plants have been part of the Bukusu’s land-
use system and agro-ecological layout. This is reflected in the
practice of selective clearing of trees, forests, and bushes, leaving
trees and woodlots that are perceived to be useful to grow in
the arable fields for fodder, timber, food, medicines, windbreaks,
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fences/boundaries, supporting crops, shrines, etc. (Martina, 1998;
Mann, 2001). A significant proportion of Bukusu poems, riddles,
and proverbs touch on the symbolic value attached to indige-
nous plants, in daily life experiences as well as in philosophical
reflections, which elders considered to be essential skills to equip
growing children (Makila, 1978; Wandibba, 1998; Mweseli, 2004).
Some plants were not put to regular use, but were specifically pre-
served for ancestors or for certain functions and cultural occasions
(Martina, 1998). A great deal of information regarding the use,
management, and socio-cultural roles of plants has been preserved
by the older generation and this has been considered a useful basis
of community-specific conservation strategy (Juma, 1989).

Although the Bukusu continue to maintain a strong attachment
to their culture, traditions and superstitions (Corbitt and Wanyama,
2004), there is evidence of gradual erosion of their ethnoscien-
tific knowledge base and ethnopractices (Wandibba, 1998; Roach,
2003; Corbitt and Wanyama, 2004). This has risen from a combina-
tion of factors. First, as sedentary pastoralists, they have had more
time for arable farming at the expense of their original livestock
farming. Early in the last century, they lived mainly on millet, cas-
sava and livestock, practising mixed farming with arable farming
bias. Now they have diversified to maize, beans, potatoes, bananas
and cabbage for food, and sugarcane, cotton, tobacco and sunflower
for cash. This expanded range of arable farming activities is cur-
rently dominating land use and threatens the survival of grasslands,
woodlands, bushes and forests, the source of ethnopharmacologi-
cally active agents upon which ethnoknowledge is based (Biosafety
News, 2002). Other factors contributing to the erosion of ethno-
knowledge of the Bukusu include: (1) untimely deaths of persons
with ethnoknowledge without this being documented, (2) extinc-
tion of specific plant and animal species and ritual practices, (3)
encroachment of development and modernization on cultural and
traditional life, (4) adoption of lifestyles and education systems
that do not embrace ethnoknowledge, (5) shifting bias in religious
beliefs, (6) perception of certain socio-cultural practices as unhy-
gienic and satanic, and (7) cost- and health-related risks involved in
certain socio-cultural practices. The result is that either little or no
information is being passed on to the next generation (Wandibba,
1998; Roach, 2003; Corbitt and Wanyama, 2004).

1.2. The significance of archiving and valuing ethnoveterinary
knowledge

The pastoral lifestyle was initially the mainstay of the Bukusu
economy before arable farming overtook it, as evidenced by the
rich archaeology, nomadic and pastoral vocabulary, traditions and
socio-cultural anthropology of the Bukusu people (Makila, 1978).
The community has a long history of ethnoveterinary practices in
curing, preventing, controlling and managing livestock diseases
and vector-borne problems. A rich set of anti-tick ethnoveterinary
practices has evolved to avert tick-related losses and promote
livestock survival in a tick-prone environment (Lewis, 2001).
These ethnopractices have withstood the test of time and have a
number of advantages over the modern equivalents. They inte-
grate different health-based tactics that are cost-effective, easily
applied, locally suitable, easily accessed, and environmentally
friendly (Mathias-Mundy and McCorkle, 1989; Hamburger et al.,
1991; Martin et al., 2001). Moreover, these community-specific
ethnopractices are an integral part of the people’s daily lives and
are based on experience gained over centuries and adapted to local
culture and environment. Ethnoknowledge is largely transmitted
orally through demonstrations, songs, poems, drawings, paint-
ings and stories from generation to generation (Kokwaro, 1993;
Mweseli, 2004), and is only sketchily recorded in books (Abegaz
and Demissew, 1998). In certain communities, the collective
knowledge is believed to be owned by the ancestors and kept

under the custody of presently living elderly men  and women
whose mortality can lead to loss of potentially useful information.

This study was  undertaken to survey, generate and document a
database of anti-tick ethnopractices and knowledge amongst the
Bukusu community. This resource may  provide useful informa-
tion for further scientific research, which can clarify the relative
efficacies of different products and ethnopractices in controlling
ticks and diseases they transmit (Alghali, 1992). In so doing, value-
added knowledge can be provided back to the community in the
form of useful products and services, and help ethnopractitioners
gain incremental confidence in their own ethnoknowledge. This
may  help establish active links with the modern science network
for sustainable use and management of local environment and its
resources for improved animal productivity and livelihood.

2. Materials and methods

Before the start of this project, official permission was  sought
from the Government of Kenya (GOK) through the ministries
of Education, Internal Security, Livestock Development, and the
Department of Culture and Social Services. Through the ministry
Education (Bungoma District Education Office) permission was
sought to use upper primary school pupils (from standard 6 to 8)
to identify and access some of the key respondents, particularly,
ethnopractitioners (para-veterinarians). Prior informed consent
was  also sought from individual key respondents through the local
administration in the office of the president, GOK.

2.1. The source of anti-tick ethnoknowledge

Anti-tick ethnoknowledge was surveyed from 13 different
sources in the study area. The survey involved a sample of
272 key respondents of mixed sex and age (18–118 years old)
who  were identified through a number of sources, including
the upper primary school questionnaire method. The ages of
key respondents were confirmed from their: (1), birth certifi-
cates and (2), national Identity Cards (ID)/passports in Kenya.
The sources included primary school pupils, who provided leads
to key respondents, and local school teachers/education officers
who  helped select candidate schools, gave permission to dis-
tribute and explain the questionnaire to pupils, and helped to
clarify the information being sought where possible. Local vet-
erinarians, para-veterinarians, and agricultural extension officers
responsible for providing extension services to farmers were also
able to identify some key respondents. We  also attended public
meetings organized by local administrators to identify potential
respondents. Local livestock traders and dealers, as well as individ-
ual livestock farmers, contributed their knowledge on tick control
based on their professional and economic activities, whereas com-
munity/village/clan leaders/elders had information on communal
tick control and management programmes funded by the Gov-
ernment and NGOs. Local ethnopractitioners, including traditional
healers/herbalists/spiritualists/ritualists, formed a particular sub-
set of knowledgeable people from whom key respondents were
drawn. Other sources of data included NGOs such as the Coun-
cil for Human Ecology-Kenya, the German Development Service
and the Bungoma Indigenous Trees Conservation Club, which had
prior experience and close interaction with local livestock farmers
and had earlier documented part of their ethnoveterinary knowl-
edge (Martina, 1998, 2001; Mann, 2001; Buteyo, 2004). Centres
known for preparation of a local brew (locally known as Busaa)  were
the most important meeting points of old men  and women  and
formed important venues for the discussion sessions. Secondary
data were obtained from the Bungoma District Veterinary Office
(DVO) records on livestock tick prevention and control. All these
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groups were consulted because each was associated with a specific
aspect of ethnoknowledge relevant to the study.

2.2. Key steps to accessing anti-tick ethnoknowledge

2.2.1. Constitution of a sampling group
The first step was the generation of a purposive sample of key

respondents from the 13 sources mentioned above. Key respon-
dents were local experts or people in the study area with knowledge
of a particular issue or technology of interest (in this case, anti-
tick ethnoknowledge) (Etkin, 1993; Waters-Bayer and Bayer, 1994;
McCorkle et al., 1997). They have a more extensive understand-
ing of local social and veterinary-cultural systems than others in
the community. A purposive sample referred to a particular sub-
set of knowledgeable people in the area of traditional control and
management of livestock ticks. Intensive and extensive collabora-
tion and interaction with these key respondents was  considered
to be an effective research strategy (Oakley, 1981; Warry, 1992). A
random sample would not have been appropriate for this type of
socio-cultural set-up, as not everyone sampled randomly may  have
the required knowledge (Etkin, 1993; Martin, 1996).

2.2.2. Local primary school pupils: the questionnaire method
This was the main method used to identify key respondents and

obtain local and anti-tick ethnoknowledge from largely illiterate
people. The use of children to collect such information has had
precedents in the field (Lans and Brown, 1998; Lans, 2001), but
there is very little published literature on this method (Campbell,
1994).

From a list of local primary schools at the District Education
Office (DEO) in Bungoma, 10 schools were selected for participa-
tion in the survey studies. The selection of schools was based on
variables such as rurality vs. urbanization, ethnicity, gender, on-
going teaching activities and geographical spread of the schools
within the study area. In selected schools, pupils were visited
and the basics of participatory research (Baldwin and Cervinskas,
1993) were explained, and the importance of their contribution was
stressed. Pupils were asked to interview parents, guardians, rela-
tives, friends, neighbours, etc. about traditional practices of tick
control and to fill the answers of the respondents in a structured
questionnaire. The questionnaire consisted of 15 questions: (1) the
location where questionnaire is administered, (2) identity of the
person being interviewed, (3) type and number of livestock kept
by the person interviewed, (4) what ticks mean to the livestock
farmer, (5) the kind of tick-related problems experienced by the
livestock farmers, (6) responses to tick-related problems, (7) associ-
ation between ethnoremedies and identified tick-related problem,
(8) tick ethnocontrol remedies based on ethnobotanicals, (9) how
these ethnobotanicals are harvested, processed, and applied, (10)
when do livestock farmers apply their ethnoremedies, (11) mode of
application of these ethnoremedies, (12) monitoring of cases after
application, (13) any observations made regarding side-effects of
these ethnoremedies, (14) any collaboration sought during tick pre-
vention, control and management, and (15) personal observation of
tick infestation made by the interviewer in the candidate livestock
herd of the interviewee.

From the questionnaires, key respondents were identified based
on whether the essay of the primary pupils and/or their responses
indicated that a respondent had potentially useful information on
anti-tick ethnopractices. This method was considered very useful
and robust because it reduced the following sources of bias: (1)
modeling bias, which was the projection of the interviewer’s views
on to those studied, (2) strategic bias, which was the expectation
of benefits by the subject, (3) familiar relationships between inter-
viewer and interviewee (children and parents/neighbours) which
would reduce resistance to questioning but could lead to rote

answers and outsider bias (Sutton and Orr, 1991). These three pre-
conceived notions would therefore lead to poor selection of key
respondents (Etkin, 1993; Waters-Bayer and Bayer, 1994).

2.2.2.1. Personal interviews with selected key respondents. The third
step involved interviews/discussions with the selected respon-
dents. These were guided exchanges, semi-structured by a mental
checklist of relevant points to confirm the validity of the informa-
tion in the questionnaires.

2.2.2.2. Collection of plant specimens. Following a personal inter-
view with the selected key respondents, a field trip was made
to identify and collect the listed plant specimens and/or eth-
nobotanical products. The specimens were harvested, prepared,
packaged and stored according to the herbarium rules and regu-
lations until transported to the University of Nairobi Herbarium,
Kenya for botanical identification using voucher specimens and
according to the Hutchinson system of plant taxonomy based on the
plants’ probable phylogeny. While in the herbarium, further non-
experimental studies were also conducted. For each plant species
collected from the field, a voucher specimen was prepared and
doposited in the Herbarium of the University of Nairobi, Kenya.

2.2.3. Focus-group discussions
The fourth step involved holding joint focus-group discussions

with all stakeholders. In the study area, 11 focus-group discussions
were formed, each comprising between 15 and 20 stakehold-
ers based on their geographical location, ethinicity, conventional
profession, economic activities, age, interest and practices of eth-
nohealth. A focus-group discussion was  an exploratory discussion
designed to obtain perceptions on a specific theme from a target
group in a non-threatening environment (Krueger, 1988; Etkin,
1993). This kind of group interaction produced data and insights
that would have otherwise been less accessible (Morgan, 1988).
The interaction between all stakeholders formed the collaborative
and non-alienating, dialogic, participatory action research (PAR)
and participatory rural appraisal (PRA) approaches utilized to build
a consensus and verify that the information from other intervie-
wees was accurately recorded (IIRR, 1994). The group interaction
also minimized the objectification of the respondents as the only
source of data (Oakley, 1981). One purpose of this form of collab-
orative research was to shift decision making based on theoretical
knowledge to the community, rather than conceding this role to
the conventionally trained expert (Warry, 1992).

2.2.4. Collection of secondary data
The fifth step involved the collection of secondary data on anti-

tick plants and ethnopractices from the District Veterinary Office
(DVO) in Bungoma. This was followed by an extensive literature
search on the taxonomy of the plant specimens collected and their
ethnobotanical applications from the internet, livestock research
institutions, non-governmental organizations (NGOs), East Africa
and University of Nairobi herbaria libraries and laboratories.

2.2.5. Enumerations of documented plants with effects on
livestock ticks

An extensive list of plants used as sources of ethnobotanicals,
including their scientific and vernacular names, growth habits, fam-
ily names and other information about their usage was prepared
(Appendix 1). The plants are arranged according to their family
names in an alphabetical order. Family taxonomic ranks and/or
units are more stable than lower taxonomic levels such as genera
and species and facilitate identification of new species particularly
during field surveys (Sahney and Benton, 2008; Sahney et al., 2010).
Because of the ethnic diversity amongst communities living in the
study area (Bungoma County), more than one vernacular name may



Author's personal copy

302 W. Wanzala et al. / Journal of Ethnopharmacology 140 (2012) 298– 324

be used to refer to a particular plant species and/or any other related
plant species within a given genus or family. Two or more differ-
ent plant species were found to have the same vernacular name
depending on their geographical locations, uses, and associated
ethnic group(s). In Appendix 1, the classification of the plant spec-
imens and/or ethnobotanical products into the column of growth
life forms and/or habits was based on the definition and description
of Yumoto et al. (1994).

3. Results and discussion

3.1. Local primary school pupil – the school questionnaire method

From the questionnaires administered to more than 300 pupils
in 10 selected schools (Fig. 1), about 250 well-filled questionnaires
were collected for evaluation of the anti-tick ethnoknowledge and
200 persons in the questionnaires were selected to form the key
respondent team. The school method was instrumental in allow-
ing the participation of a cross-section of local residents in the
research survey. This helped us to obtain much useful information
and ensured that plants with more than one vernacular name were
correctly identified and their uses accurately recorded. In addition,
it allowed a considerable number of illiterate individuals, ethno-
practitioners and other key knowledgeable respondents living in
remote areas to be reached and to meet the survey targets (Sutton
and Orr, 1991). Many of these people gave useful leading view-
points as shown in Tables 1–4.  Nevertheless, this approach was
also realized to provide a bridge between elders and school pupils
in terms of transmission of ethnoknowledge between generations.
This had another great contribution in this study, because school
schedules do not add local and indigenous knowledge into their
curiccula and school pupils rarely appreciate this knowledge from
their illiterate parents, guardians, relatives and neighbours. But
when they do provide such useful information for the research and
it is well appreciated, the pupils recognise how elders of all ages
kept and continue to keep important knowledge.

3.2. Interviews with key respondents and focus-group discussions

Focus-group discussions were instrumental in enabling us to
transcribe the local Bukusu language accurately, especially with
regard to local plant names and their meanings. The series of discus-
sion sessions helped to harmonise amongst interviewees the use
of multiple names referring to one plant and vice versa. A consen-
sus was thus built on the identity of plants used locally, their local
names, processing methods and uses. This facilitated the selection
of the anti-tick plants that merited further scientific investigation.
The experience with the respondents highlighted need for con-
ventionally trained scientists to: (1) foster communication with
different respondents and take time to establish a strong, trusting
relationship based on openness and cooperation, (2) demonstrate
respect for the ownership, source and origin of ethnoknowledge
and the needs and sensitivities of its holders, and (3) undertake to
provide value-added knowledge back to the community in the form
of useful products (such as reports) and to share equitably with the
key holders any benefits arising from the use of their ethnoknowl-
edge. Specifically, ethnopractitioners need to be made aware of
legislation protecting their ethnoknowledge base through relevant
state ministries and possible threats from biopiracy.

3.3. Responses to questionnaires and results from the discussion
groups

Despite initial constraints in accessing anti-tick ethnoknowl-
edge, there was sufficient goodwill amongst most participating
stakeholders to ensure substantial success in the research process. Ta
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Table  1b
Observation records by interviewees on the individual animals of their herds (n = 233).

Categories of observations No. of herds observed Mean no. of animals per herd % of interviewees who
made an observation

Many ticks (>∼20 per animal) 19 11 ± 1 8
Few  ticks (∼5 to 20 per animal) 21 10 ± 2 9
Very  few ticks (<∼5 per animal) 16 8 ± 1 7
No  tick was observed on any animals in the candidate herd 37 7 ± 1 16
No  observation was  made on individual animals in the candidate herd 140 10 ± 1 60

From the survey studies, it became apparent that although for a
long time (since the coming on of conventional methods) the role
of ethnoveterinary medicine and its potential contribution to live-
stock health have been neglected (Kofi-Tsekpo and Kioy, 1998), a
large proportion of Bukusu people still depend on it for the welfare
of their livestock. This was evidenced by the complex composi-
tion of the purposive sample (n = 272) of key respondents, and
their voluminous and high-quality responses (Tables 1a and 1b).
Even more important was the commitment and determination
of all the stakeholders to have their local anti-tick ethnoknowl-
edge recognised, documented and evaluated (Table 2). They also
demonstrated interest in the results of scientific research on their
ethnoknowledge and in any improvements that may  be developed.

From discussions during one of the focus-group sessions held
in Bungoma district under the auspices of Bungoma Indigenous
Trees Conservation Club (BITCC) and Bungoma Herbalists Associa-
tion (BHA), it was evident there was concern that the community
could lose its rich socio-cultural heritage evidenced by lack of gen-
eralized use of this ethnobotanical knowledge across the Bukusu
community (Wandibba, 1998; Corbitt and Wanyama, 2004; Buteyo,
2004). There was thus a consensus that efforts to conserve ethnob-
otanical knowledge of the Bukusu be intensified. Throughout the
colonial era, indigenous knowledge was equated with witchcraft
and wholly dismissed and actively suppressed. However, the use
of this knowledge base continued in a clandestine manner to avoid
punishment by the colonial administration, and only after indepen-
dence did trends towards strengthening national and socio-cultural
identities began to re-emerge (Mubukusu, pers. comm.). Succeed-
ing governments encouraged integration of indigenous knowledge
into existing health services. However, there was no clear legal
framework for its operation. The conventially trained doctors and
various religious faith groups often took the advantage of lack of
legal recognition of indigenous knowledge to denounce it. This atti-
tude facilitated exploitation of ethnobotanical information without
due recognition of indigenous source. Indeed, during our study,
Bungoma ethnopractitioners complained about malpractices and
biopiracy by researchers involved in bioprospecting, some of whom

reported their findings without giving the community appropriate
recognition. This behavior has caused fear amongst ethnopracti-
tioners and has contributed to their reluctance to share indigenous
knowledge with foreigners. It also accounts for a discrepancy
between knowledge availability and its use, as well as mistrust
amongst stakeholders (Simon, 1998; Hempel, 2002). It is hoped
that the present study, based on participatory research, will make
some contribution towards reinforcing ownership and recogni-
tion of indigenous ethnobotanical knowledge amongst the Bukusu.
Moreover, local community approval and active involvement in
projects conducted by researchers may  help to restore confidence
of ethnopractitioners and provide insights into factors that underlie
conservation and management of biodiversity and local ecosystems
in rural settings.

3.4. Associated tick and tick-related problems

The Bukusu community appears to be well aware of livestock
ticks and associated tick-borne problems. The community partici-
pants involved in the survey described to the locals the nature of
ticks and the objectives of the study in the layman’s language that
was  well understood. From their responses, it was  clear that the
interviewees consistently recognised the parasitic (on-host) tick
stages, which were more commonly seen than the non-parasitic
stages (off-host) of ticks (Tables 1a and 1b), as well as the intensity
of infestations (Table 1b).

Results from Table 1b correspond to tick-related problems iden-
tified in Table 2. This confirms that every domestic animal hosts a
variety of tick species. Ticks were traditionally recognised by their
colour, size, type of life cycle and on-host feeding sites and habitat
preference (Table 1a). A considerable proportion of local people
were familiar with the locations of different ticks on livestock,
including ears, udder, scrotum, tail/anal region, dewlap/neck,
between legs and head. They also recognised tick and tick-related
problems (T&TRPs) as serious constraints to livestock production in
the study area (Table 2). The description of ticks on the host animals

Table 2
Tick-borne diseases and/or related problems identified by livestock farmers as percentage of the respondents (n = 272).

Tick-borne diseases and/or related problems Equivalent Bukusu name(s) used to describe
tick-borne diseases and/or related problems

% respondents identifying the problems

Livestock diseases per se without specifications Bulwale bwechikhafu 16.50
Anaemia Kamafuki khupungukha 13.97
Poor  performance of the animals Fayida yechikhafu embii 12.87
Inflicted wounds and damage to skin Bulwale bwa kamakonjo khwisielo 12.13
Irritation to animals Khukhwiyakala 9.56
East  Coast fever (ECF) “Kamabumba” 7.72
Deaths Lifwa 6.62
Weakening animals (Búúlui) (Butekhele) Khukhaywa kamani 5.88
Anaplasmosis “Kamabumba” 2.94
Heartwater “Kamabumba” 2.57
General economic losses Asarah khulondekhana nende bulwale bwechikhafu 2.57
Fever  “Walusee” 1.84
Gall  sickness (disease) – 1.25
Non-respondents Sibamanyilekhwo bulwale bwechikhafu tawe 3.58

No appropriate/equivalent Bukusus name/statement describing the tick-borne disease and/or related problems.
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(Table 1a)  together with the problems caused by ticks (Table 2)
reflected the different tick species that occurred in the study area.

Ticks are known to cause a number of serious livestock problems
in the study area (Table 2). Descriptions of the ticks, including their
predilection feeding sites on their host animals (Table 1a),  were suf-
ficient to confirm their taxonomic status to the genus level using
voucher specimens from the Kenya National Museums (KNM) as
Rhipicephalus spp., Amblyomma spp. and Boophilus spp. A major-
ity of respondents classified ticks by their colours (77.1% of the
responses), followed by type of life cycle (13.1% of the responses)
and last by tick size (9.8% of the responses). However, classification
by type of life cycle appears to be influenced by modern scien-
tific knowledge. The highest number of responses identified the
ear (25.4% of responses) as the most preferred site of tick attach-
ment on the host animals (Table 1a),  in all probability associated
with the vector of East Coast fever, Rhipicephalus appendiculatus.
A good proportion of respondents knew that ticks cause diseases
to livestock (16.5%), poor productivity in affected animals (12.9%),
death to livestock (6.6%), and some individuals (2.6%) were also
aware of economic losses resulting from tick infestation in livestock
populations (Table 2). The generation of ethnoknowledge through
this type of interaction between community ethnopractitioners
and conventionally trained scientists yielded valuable epidemio-
logical information on historic and present patterns in livestock
tick infestation and distribution (Hempel, 2002).

3.5. Ethnocontrol of livestock ticks in the community

While community-based traditional knowledge of tick control
and management was not widely shared, it was apparent that
ticks have been traditionally controlled and managed by a vari-
ety of methods (Table 3). These methods included: handpicking,
on-host use of ethnobotanical suspensions (prepared from one or
more of over 150 documented plants) to kill the ticks and prevent
re-infestation, fumigation of infested cattle with smoke derived
from burning ethnobotanical products, burning pastures, rotational
grazing ethnopractices, livestock quarantine, predation by birds,
cleaning cattle shed and burning residues believed to contain ticks
and dusting of livestock with ash made from ethnobotanical prod-
ucts. These ethnotactics appear to be used in a complementary and
integrated way, depending upon the level of tick infestations that
resembles the modern integrated pest management (IPM) strategy.
The ethnobotanicals were deployed in a number of methods that
targeted a wide range of livestock tick species, either on-host or

Table 3
Frequency of the ethnomethods used by respondents in tick control and manage-
ment (n = 272).

Ethnomethods % respondents using
the ethnomethod

Handpicking 34
Ethnobotanical products (plants and

plant products)
20

Pasture spelling/grazing practices 14
Burning pastures infested with

livestock ticks
14

Fumigation with smoke from burning
ethnobotanical products

6

Application of kerosene, magadi soda,
livestock urine, soap, fish residues,
cow dung and grease (alone or
mixed) on cattle

3

Livestock quarantine 3
Predation by birds 3
Cleaning cattle shed and burning

residues believed to contain ticks
2

Dusting of livestock with ash from
ethnobotanical products

1

Table 4
Methods of deployment of ethnobotanical products (n = 272).

Methods of use % of respondents
using the method

Pouring the suspension on the animal’s
body surface

74

Fumigation with smoke from burning
ethnobotanical products

11

Rubbing livestock body with
ethnobotanical products

5

Dusting the body of animals with
ethnobotanical products

5

Pastures with anti-tick vegetation 2
Steaming by boiling ethnobotanical

products soaked in water
1

Hanging bouquet in cattle shed to
repel livestock ticks

1

Other methods 1

off-host, including pouring the suspension on the animal’s body,
fumigation (gaseous from ethnobotanical products directed to the
animals in the cattle shed to suffocate or poison the ticks within),
rubbing livestock body with ethnobotanical products, dusting live-
stock body with ethnobotanical products, development of tick free
pastures, steaming (steam from ethnobotanical products directed
to the animals in the cattle shed to suffocate or poison the ticks
within) and hanging bouquet in the cattle shed to repel live-
stock ticks (Table 4). However, in-depth scientific studies have not
been conducted to elucidate the efficacy of these ethnopractices
in protecting livestock from tick disease vectors, particularly those
involving the use of ethnobotanicals, which may  lead to the discov-
ery of useful ant-tick agents. These may  have potential in modern
integrated tick management (ITM) strategy that best fits the rural
smallholder livestock farmer.

3.6. Secondary data and documented anti-tick ethnobotanicals

In total, 154 plants were identified as being used by differ-
ent communities, tribes, clans and sub-clans living in Bungoma
district. An extensive literature search was  undertaken to doc-
ument the current status of research on the plants (Appendix
1). Some of the plant species were reported in literature to
be used in ethnomedicine and other cultural activities of other
communities. However, no scientific literature was  uncovered
for a large number of plants (about 101 plant species, par-
ticularly those species belonging to the families: Lamiaceae,
Flacourtiaceae, Acanthaceae and Ebenaceae) used by the com-
munities for their apparent acaricidal and/or insecticidal effects.
For some of these documented plants, literature search was
extended to taxonomically related species. A large group of other
plants that were repeatedly mentioned in the survey had been
investigated for pesticidal, insecticidal, acaricidal or other bioac-
tive properties and/or constituents (Appendix 1). On the other
hand, some plant species (e.g. Cleome gynandra), that previ-
ously had been shown to have very good acaricidal properties
in laboratory studies, were mentioned only once or twice by the
respondents. This presented some dilemma in selecting promising
candidate anti-tick plant species for detailed follow up inves-
tigations. However, based on key respondents’ information, as
well as acaricidal, insecticidal, pesticidal or bioactivity information
from literature, eight plant species (Tagetes minuta L. (029-
BGM-Mwi/2002), Tithonia diversifolia (Hemsl.) A. Gray (015-BGM-
Muf/2002), Juniperus procera Endl. (134-BGM-Elg/2002), Solanecio
manii (Hook. f.) C. Jeffrey. (106-BGM-Mwi/2002), Senna didy-
mobotrya (Fresen.) H.S. Irwin & Barneby (132-BGM-Web/2002),
Lantana camara L. (043-BGM-Mwi/2002), Securidaca longepedun-
culata Fres. (018-BGM-Mec/2002) and Hoslundia opposita Vahl.
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(133-BGM-Bul/2002) were initially selected for laboratory evalua-
tions. Of these, two plants (Tagetes minuta and Tithonia diversifolia)
were chosen for in-depth detailed scientific studies in the lab-
oratory and the field. The results of these studies will be
reported elsewhere.

Additionally, some tick ethnocontrol applications that were
found in the lay literature and mentioned by some respondents
but that did not emerge in a scientific literature search include the
use of cow dung, cattle urine, fish residues and soap. The acaricidal
and behavioral effects of these on ticks and in their control would
be interesting to evaluate.

4. Conclusions

The survey of indigenous tick-management knowledge of the
Bukusu community revealed a wealth of preserved knowledge on
plants, plant products, and anti-tick ethnopractices associated with
the traditional management of ticks by rural livestock farmers. Evi-
dence from respondents’ information revealed that some of the
plants used were brought from their original area/location to Bun-
goma by immigrants. Some plants and anti-tick ethnopractices had
very few ethnoknowledge references in the literature; perhaps,
they were truly indigenous to the Bukusu community or perhaps
relevant references could not be accessed. Those plants thought
to be indigenous to the Bukusu community and with traditionally
claimed effects on livestock ticks numbered more than 101, in fami-
lies such as Lamiaceae, Flacourtiaceae, Acanthaceae and Ebenaceae
etc. Ritual anti-tick practices were complex and comprised burning
pastures, livestock quarantine, types of grazing practices, cleaning
cattle sheds, burning or burying residues of cattle sheds, bird preda-
tion, feeding animals on natural salty soils locally called “silongo”,
and applying kerosene, soap, fish residues, cowdung, cattle urine,

grease, ash, magadi soda, and sisal juices on cattle. Nevertheless,
some of the local claims of acaricidal properties of the ethnob-
otanicals have been supported by scientific studies reported in the
literature. Further elucidation of the science underlying the effi-
cacy of these plants, plant products, and anti-tick ethnopractices
may  lead to the discovery of useful anti-tick agents and tactics that
can be integrated in tick control and management programmes for
the wellbeing of livestock industry in Africa. This may  also foster
wider acceptance of these ethnoremedies by different stakeholders
and help restore recognition accorded to ethnopractices held in the
past.
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