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Research

Abstract

Background: This research aims to identify and document medicinal plants used by locals in Malava sub-county, Western
Kenya, and explore their traditional knowledge and transmission. The ethnomedicinal knowledge in this area is on the brink
of extinction due to the increasing prevalence and usage of modern medicine, changing livelihoods, rapid modernization,
and urbanization.

Methods: The survey was conducted between July and December 2022, using semi-structured open-ended questionnaires
and guided field walks. A total of 102 respondents, including Traditional Medical Practitioners (TMPs), participated. The
quantitative analysis involved calculating the use value (UV), frequency of citation (FC), family use value (FUV), and informant
agreement ratio (IAR) to assess the significance of each medicinal plant and understand its acceptance.

Results: The study documented 62 vascular medicinal plant species from 30 families. The most represented families were
Asteraceae and Fabaceae, with seven species each (11.3%). Families with the highest FUV values were Xanthorrhoeaceae
(0.235) and Meliaceae (0.612). Leaves were the most commonly used plant part (40%), while trees were the most prevalent
plant form (39%). Crushing was the highest recorded mode of preparation (46.2%) with oral administration being common
(76.9%). Azadirachta indica A. Juss. was the most utilized plant species medicinally, with the highest use value (UV=0.25).
The majority of plant species were used for curing stomachaches (18 species) and malaria (15 species).

Conclusions: The findings of this study underscore the urgent need to document traditional knowledge before it becomes
lost with the decline of rural practitioners. Therefore, there is a pressing need for ethnobotanical research, policy initiatives,
and community programs to protect the biocultural diversity associated with the traditional medical system and ensure the
well-being of both the environment and human populations in this region.
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Background

Plants have served as integral components of diverse cultural practices for centuries, contributing to human well-being
(Xiong et al. 2020). Across the globe, traditional medicine systems, rooted in unique theories, beliefs, and accumulated
experiences, continue to rely prominently on plants as fundamental treatment methods (WHO 2012). Remarkably, the World
Health Organization (WHO) estimates that more than 60% of the global population embraces traditional medicine, with
African healthcare notably hinging on traditional medicinal plants, which constitute a central element for 80% of the
population (WHO 2012). This cultural legacy is increasingly acknowledged even in Westernized societies, and it bears
economic significance, particularly in developing nations where it is deeply interwoven within belief systems (WHO 2013).
Within the remote rural contexts of developing countries, traditional remedies frequently stand as the sole accessible and
affordable healthcare recourse (Mbuni et al. 2020).

In Kenya, the tapestry of traditional medical practices and the utilization of herbal remedies intricately weaves into the fabric
of healthcare, especially in locales where Western medical services remain limited in availability and accessibility (Abdullahi
2011). Traditional Medical Practitioners (TMPs) play an indispensable role in delivering culturally appropriate care that
resonates with the community's needs (Mbuni et al. 2020). The utilization of plant-based remedies, including homemade
medicines, is widespread in Kenya, underscoring the significance of traditional knowledge within healthcare practices
(Kipkore et al. 2014). However, the risk of extinction looms over these medicinal plants and their associated indigenous
wisdom without proper documentation, stemming from various anthropogenic factors (Bogale et al. 2023).

In this context, the preservation of traditional ethnobotanical knowledge emerges as a pivotal endeavor, aligning with
sustainable development objectives and nurturing the interconnection between individuals, society, and the natural
environment (Kumar et al. 2021). Ethnobotanical studies notably serve as cornerstones for documenting and safeguarding
the historical use of medicinal plants within indigenous communities. This documentation not only conserves traditional
wisdom but also contributes to the exploration of novel medications, harnessing the wealth of plant biodiversity accessible
to local populations (Kathambi et al. 2020). Notably, the past decades have witnessed a significant surge in ethnobotanical
research within Kenya (Mbuni et al. 2020). Various studies have unearthed the knowledge and application of medicinal plants
in distinct corners of the nation: from Northern Kenya (Ichikawa 1987) and Siaya District (Johns et al. 1990) to Tharaka-Nithi
County (Kathambi et al. 2020) and Elgeyo Marakwet County (Munguti 1997; Kigen et al. 2017; Kipkore et al. 2014), Eastern
Province (Keter et al. 2012; Kisangau et al. 2017; Mutwiwa et al. 2018), in Western Kenya (Fischer et al.2010; Mourine 2022;
Okello et al. 2010; Olembo et al. 1995) among others. However,, numerous regions and ethnic societies in Kenya remain
relatively unexplored from an ethnobotanical perspective.

Malava Sub-county, nestled within the biodiverse and culturally rich landscape of Western Kenya, beckons as an exceptional
terrain for unraveling and recording ethnobotanical wisdom. This region hosts the Malava forest, a tropical rainforest
fragment nested within the famed Kakamega rainforest. The Kakamega rainforest stands as Kenya's sole tropical rainforest
and one of the few remaining rainforests across East Africa, embracing an array of endemic flora and fauna (Agevi 2016).
The inhabitants of Malava Sub-county staunchly uphold Luhya cultural traditions, including traditional male circumcision, a
pivotal rite of passage signifying the transition from childhood to adulthood among males. Herbal remedies predominantly
cater to individuals undergoing this traditional male circumcision. Despite the promising richness of this region, the
documentation of ethnobotanical knowledge in Western Kenya remains limited (Odongo et al. 2018). Thus, an expedition to
unearth and conserve information regarding medicinal plant species, particularly within Malava Sub-county, becomes
imperative. This research endeavors to meticulously document the utilization of medicinal plants within the ethnic
communities of Malava Sub-county and to critically assess the spectrum of medicinal plant species endemic to the study
area. These pursuits align with the broader goals of preserving indigenous knowledge concerning medicinal plants and
conducting a quantitative analysis of the intricate relationships between medicinal species and diseases. This documentation
assumes paramount importance in safeguarding natural resources for the long term, including the Malava forest and its
associated biodiversity, while also laying the groundwork for potential drug discoveries. Moreover, the findings of this study
can inform policy decisions encompassing the conservation and sustainable utilization of natural resources, concurrently
fostering local economic development. Given the established studies conducted in specific regions of Kakamega County, this
research notably sets its sights on the relatively underexplored terrain of Malava Sub-county.

Materials and Methods

Study Area

This study was conducted in Malava sub-county, which is situated within the administrative boundaries of Kakamega County,
Kenya (Figure 1). Malava sub-county is the largest sub-county in Kakamega County, covering an area of 423.3 km2, and has
the highest population, with a total of 205,166 residents and a population density of 566/km2 (County Government of
Kakamega 2018, Kenya National Bureau of Statistics 2019). The dominant ethnic group in the area is the Kabras people, who
belong to the larger Luhya community. The sub-county's altitude ranges from 1600m to 1800m above sea level, and it
experiences a mean annual temperature of approximately 21.6 °C. The rainfall in the area is reliable and well-distributed,
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with peak seasons in April/May and August/September, and an average annual rainfall of around 1900 mm (Agevi 2016).
Agriculture serves as the primary economic activity in the region, with sugarcane being the main cash crop (Masayi 2021).
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Figurel. Map depicting the location of the study site in Malava sub-county, Kakamega County, Kenya.
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Ethnobotanical Data Collection

Field surveys were conducted between July and December 2022, employing a combination of semi-structured open-ended
questionnaires, guided field walks for direct observations and sample collection. Knowledgeable key informants, particularly
TMPs, were selected based on recommendations from local residents and community leaders. Prior to data collection,
necessary permissions were obtained from local authorities, including chiefs, and informed consent was obtained from all
participants. The field visits, interviews, discussions, official and informal dialogues, and field trips were conducted in the
native Luhya dialect and Swahili, and subsequently translated into English. These activities were led by the first author,
assisted by Mr. Dennis Matolo, who offered translation services.

In addition to primary data collection, relevant information revolving around species' scientific names, traditional ecological
knowledge, and cultural context was gathered through an extensive review of published literature, including journal articles
and books. The collected data encompassed various aspects, including the botanical names and local names of plants, the
diseases or conditions for which they were used, the preparation methods and modes of administration, the sources of
medicinal knowledge, the plant habits, the specific plant parts utilized, and the socio-economic characteristics of the
respondents.

Preliminary identification was carried out in the field following the interviews, and those unable to be identified in the field
collected for further identification by a taxonomist and literature confirmation, and voucher specimens deposited at the
herbarium of the School of Biological Sciences, Jomo Kenyatta University of Agriculture and Technology. To facilitate future
reference, supplementary Table 2 provides a summary of all the identified medicinal plant species in the study area, with
the scientific names recognized according to the " Plants of the World " Database.

Data Analysis

The collected data were entered into Microsoft Excel 2019 for analysis. Descriptive statistical methods, such as percentages
and frequencies, were employed to analyze the data and explore the indigenous knowledge of medicinal plants used by the
Luhya people of Malava, Western Kenya. The results were presented using graphs, tables, and charts to enhance clarity and
facilitate understanding.

Quantitative Analyses
Informant Agreement Ratio (IAR)
The informant agreement ratio (IAR) was calculated using the formula:

Nur—Nt
Nur-1 "

IAR =

Equation 1;
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where Nur represents the total number of citations for each disease group, and Nt is the number of plant species utilized in
that category (Trotter & Logan 2019). The IAR values range from 0.00 to 1.00. Lower IAR values indicate disagreement among
informants regarding the choice of plant medication for a particular disease/condition, while higher IAR values indicate that
a limited number of plant species are known to treat a specific disease according to a significant number of informants
(Canales et al. 2005, Collins et al. 2006).

Use Value (UV)
The Use Value (UV) is a quantitative measure used to determine the relative significance of locally recognized species (Vitalini
et al. 2013). It is calculated using the formula below (Phillips and Gentry 1993):

uv = % ..... Equation 2;

where Ur represents the number of user reports mentioned by each informant for a certain medicinal plant, and N is the
total number of respondents.

Family Use Value (FUV)
The Family Use Value (FUV) is used in ethnobotany to identify the importance of plant families as a measure of their cultural
significance (Sreekeesoon et al. 2014). The FUV is calculated using the formula described by Hoffman and Gallaher (2007):

FUV ==——... Equation 3;
Ns

where UVs represent the sum of use values for all species belonging to a particular family, and Ns is the total number of
species within that family.

Frequency of Citation (FC)
The Frequency of Citation (FC) for each plant species was calculated using the following formula (Tardio & Pardo-de-
Santayana 2008).

Number of times a certain species was mentioned

FC

X 100 .... Equation 4.

" total number of times all species were mentioned

Results

Socio-demographic Characteristics of Respondents

A total of 102 participants took part in the study, with 68 (67%) males and 34 (33%) females. The age range of the
respondents was between 20 and 88 years, with 16% of respondents falling in the age group of 20 to 35 years, 29% in the
age group of 36 to 50 years, and 55% aged 51 years and above.

Regarding education, approximately 40% of the participants had completed basic primary education, 30% secondary
education, 20% tertiary education, and those without formal education were about 10%. Regarding the sources of traditional
medicinal knowledge, around 52% of the respondents acquired their knowledge from relatives, 35% from practicing TMPs,
and 10% from literature.

Total Flora

A comprehensive survey documented a total of 62 plant species, representing 30 families, which were recorded for their
traditional medicinal uses in treating various ailments and conditions. For each plant listed, the scientific name, family, local
name, plant form, part used, disease/condition cured, and method of preparation and administration were recorded (Table
2).

Plant Parts Used

The specific part(s) of each plant species utilized for their medicinal properties were carefully documented. Analysis revealed
that leaves accounted for the largest proportion (40%), followed by roots (26%) and bark (22%). Flowers, on the other hand,
constituted the least utilized part (1%) (Figure 2). Other plant parts, such as fruits, shoots, seeds, and whole plants, were also
employed in certain cases. Shoot is herein referred to plant part bearing the leaves, flower buds, lateral buds, and flowering
stems.

Plant Growth Habits

The analysis of plant growth habits for the identified medicinal plants demonstrated that trees constituted the largest
proportion (39%), followed by shrubs (34%). Herbs represented 24% of the species, while climbers were the least
represented, accounting for only 3% (Figure 3).
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Figure 3. Percentage distribution of plant growth habits among the collected medicinal plants.

Mode of preparation and administration

This study documented different methods used to prepare and administer plant medicines collected. The most common
preparation method was crushing or grinding (46.62%), followed by boiling (38.5%). Some plants were recorded to be utilized
while raw (12.3), with other preparation methods recorded being the least used (3.1%), which included roasting into ash and
pounding into powder (Figure 4).

The medicinal preparations were recorded to be administered in various ways, including orally (76.9%), eye, ear, and nose
drops (9.2%), swabs, and through inhaling (4.6% each). Other administration modes included massaging, steam-bathing and
rinsing, all combined accounting for 4.6% (Figure 4).

Quantitative Analysis

The current study conducted the first quantitative analysis of the medicinal flora in the region, including the assessment of
Frequency of Citation (FC), Use Value (UV), Use Report (UR), Informant Agreement Ratio (IAR), and Family Use Value (FUV).
To determine the relative significance of the reported medicinal plants, UV was calculated based on the citations provided
by the respondents for each specific plant under study (Table 1). The calculated UV values ranged from 0.01 to 0.25. From
the results, Azadirachta indica A. Juss. exhibited the highest UV (0.25), followed by Aloe sp (UV=0.24), Mondia whitei (Hook.
f.) Skeels (UV=0.20), Albizia gummifera (J.F. Gmel.) C.A. Sm. (UV=0.19), and Eucalyptus globulus Labill. (UV=0.18). On the
other hand, Leucas calostachys Oliv. and Paullinia pinnata D.R. Simpson had the lowest UV index, both recording 0.01(Figure
5).



Ethnobotany Research and Applications 6

Table 1. Quantitative representation of plant species per family, User reports (Ur), Frequency of citation (Fc), Use value (UV),
and Family Use Value (FUV)

Family and Species No. of species Percentage Ur Fc uv FUV
(%)

Acanthaceae 3 4.8 0.033
Acanthus eminens 5 0.92 0.049

Justicia flava 3 0.55 0.029
Thunbergia alata 2 0.37 0.020
Anacardiaceae 2 3.2 0.054
Mangifera indica 9 1.65 0.088

Rhus vulgaris 2 0.37 0.020
Apocynaceae 2 3.2 0.118
Carissa edulis 4 0.73 0.039

Mondia whitei 20 3.67 0.196
Asteraceae 7 11.3 0.090
Acmella caulirhiza 7 1.28 0.069

Aspilia pluriseta 13 2.39 0.127
Chrysocephalum sp 11 2.02 0.108

Conyza floribunda 4 0.73 0.039

Senecio moorei 7 1.28 0.069

Tagetes minuta, 12 2.20 0.118
Tithonia diversifolia 10 1.83  0.098
Bignoniaceae 2 3.2 0.088
Kigelia Africana 2 0.37 0.020
Markhamia lutea 16 2.94 0.157
Combretaceae 1 1.6 0.147
Combretum molle 15 2.75 0.147
Ebenaceae 1 1.6 0.049
Diospyros abyssinica 5 0.92 0.049
Euphorbiaceae 4 6.5 0.096
Bridelia micrantha 11 2.02 0.108

Croton macrostachuys 15 2.75 0.147
Erythrococca atrovirens 8 1.47 0.078

Sapium ellypticum 5 0.92 0.049
Fabaceae 7 11.3 0.094
Albizia grandibracteata 7 1.28 0.069

Albizia gummifera 19 3.49 0.186
Desmodium adscendens 6 1.10 0.059
Desmodium repandum 3 0.55 0.029

Entada abyssinica 4 0.73 0.039
Erythrina abyssinica 16 2.94 0.157

Senna occidentalis 12 2.20 0.118
Flacourtiaceae 1 1.6 0.059
Dovyalis macrocalyx 6 0.64 0.059
Lamiaceae 6 9.7 0.092
Ajuga integrifolia 17 3.12 0.167

Leucas calostachys 1 0.18 0.010

Leucas deflexa 4 0.73 0.039
Ocimum kilimandscharicum 8 1.47 0.078
Plectranthus barbatus 17 3.12 0.167

Vitex keniensis 9 1.65 0.088
Lauraceae 1 1.6 0.098
Persea Americana 10 1.83 0.098
Malvaceae 1 1.6 0.049
Hibiscus sp 5 0.92 0.049
Melastomataceae 1 1.6 0.059
Dissotis speciosa 6 1.10 0.059
Meliaceae 2 3.2 0.162

Azadirachta indica 25 459 0.245
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Trichilia emetica 8 1.47 0.078
Moraceae 1 1.6 0.088
Ficus thonningii 9 1.65 0.088
Myrtaceae 2 3.2 0.152
Eucalyptus globulus 18 3.30 0.176
Psidium guajava 13 2.39 0.127
Oleaceae 1 1.6 0.039
Olea capensis 4 0.73 0.039
Oxalidaceae 1 1.6 0.049
Oxalis corniculata 5 0.92 0.049
Paulowniaceae 1 1.6 0.059
Paulownia tomemtosa 6 1.10 0.059
Piperaceae 2 3.2 0.034
Piper capense 3 0.55 0.029
Piper umbellatum 4 0.73 0.039
Ranunculaceae 1 1.6 0.049
Clematopsis scabiosifolia 5 0.92 0.049
Rosaceae 2 3.2 0.083
Prunus africana 6 1.10 0.059
Rubus pinnatus 11 2.02 0.108
Rubiaceae 1 1.6 0.029
Coffea eugenioides 3 0.55 0.029
Rutaceae 2 3.2 0.088
Toddalia asiatica 13 2.39 0.127
Zanthoxylum gilletii 5 0.92 0.049
Sapindaceae 1 1.6 0.010
Paullinia pinnata 1 0.18 0.010
Sapotaceae 1 1.6 0.039
Bequartiodendron oblanceolata 4 0.73 0.039
Solanaceae 2 3.2 0.127
Physalis peruviana 12 2.20 0.118
Solanum incanum 14 2.57 0.137
Verbenaceae 2 3.2 0.078
Clerodendrum pygmaeum 4 0.73 0.039
Lantana trifolia 12 2.20 0.118
Xanthorrhoeaceae 1 1.6 0.235
Aloe sp 24 | 440 0.235
Total 62 100 545
90,0
800 Oral
70,0
60,0
r )
o 50'0 Crushing
g 40'0 Boiling
(-
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20,0 Raw
Drops
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Figure 4. Percentage distribution for modes of preparation and routes of administration of the collected medicinal plants.
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The value of a plant family increases in relation to the frequency of citations for all species within that family (Supplementary
Table 3). Among the families represented in the study, Asteraceae and Fabaceae had the highest representation, with each
recording seven plant species (11.3%). Lamiaceae followed closely with six species (9.7%), and Euphorbiaceae had four
species (6.5%). Conversely, 15 families were least represented, with only one species (1.6%) recorded per family
(Supplementary Table 3). Family Use Values were further calculated, with Xanthorrhoeaceae recording the highest FUV index
(0.235), followed by Meliaceae (0.162) and Myrtaceae (0.152). Sapindaceae recorded the lowest FUV index (0.010) (Figure
6).
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Figure 5. Plant species and their corresponding Use Values (UV) in the study

Diseases and their IAR Values

In this study, the plants with the highest IAR values were those consistently mentioned by all informants for the treatment
of the same disease, particularly when targeting a specific ailment. A total of 32 diseases and conditions were recorded and
categorized into 21 groups. Prominent among them were malaria, stomachache, headache, sexually transmitted infections
(STIs), colds, and flu. Additionally, ailments such as cancer, peptic ulcers, allergies, and skin infections were also documented
(Table 1). The IAR in this study ranged from 0.80 to 1.00 per use category. Categories such as headache, cancer, ear problems,
snake bites, and mineral deficiency had the highest IAR value of 1.00, indicating unanimous agreement among informants
for the use of specific plants in treating these conditions. On the other hand, the peptic ulcers category had the lowest IAR
value of 0.80, as shown in Table 2.
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Figure 6. Plant families and their respective Family Use Values (FUV) in the study
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Table 2. Disease categories with their respective species, Nur, Nt, and IAR.
Disease/Condition Plant species used and number of uses Nur Nt |IAR
Malaria Ajuga integrifolia (17), Albizia gummifera (19), Aloe sp (24), Azadirachta 217 15 0.94
indica (25), Carissa edulis (4), Croton macrostachyus (15), Erythrina
abyssinica (16), Ficus thonningii (9), Lantana trifolia (12), Markhamia lutea
(16), Physalsis peruviana (12), Plectranthus barbatus (17), Rubus pinnatus
(11), Senna occidentalis (12), Trichilia emetica (8)
Stomachache Acanthus eminens (5), Albizia gummifera (19), Bridelia micrantha (11), 157 18 0.89
Chrysocephalum sp (11), Desmodium adscendens (6), Desmodium
repandum (3), Entada abyssinica (4), Hibiscus sp (5), Olea capensis (4),
Paulownia tomemtosa (6), Persea Americana (10), Prunus africana (6),
Psidium guajava (13), Solanum incanum (14), Tithonia diversifolia (10),
Toddalia asiatica (13), Trichilia emetica (8), Vitex keniensis (9)
Fever Azadirachta indica (25), Hibiscus sp (5), Lantana trifolia (12), Piper 65 6 092
umbellatum (4), Rubus pinnatus (11), Trichilia emetica (8)
Headache Piper umbellatum (4) 4 1 1.00
Joint Azadirachta indica (25), Justicia flava (3), Thunbergia alata (2) 30 3 0.93
pains/Inflammation
Sexually Transmitted Albizia grandibracteata (7), Albizia gummifera (19), Chrysocephalum sp 95 8 093
Infections (STIs) (11), Combretum molle (15), Erythrina abyssinica (16), Mangifera indica (9),
Persea Americana (10), Trichilia emetica (8)
Skin infections and Aloe sp (24), Azadirachta indica (25), Bridelia micrantha (11), Eucalyptus 92 6 0.95
acne globulus (18), Kigelia africana (2), Tagetes minuta (12)
Eye problems Coffea eugenioides (3), Leucas deflexa (4) Plectranthus barbatus (17), 29 4 0.89
Sapium ellypticum (5)
Cancer Prunus Africana (6) 6 1 1.00
Diabetes Acanthus eminens (5), Aloe sp (24), Kigelia africana (2) 31 3 0.93
Toothache Acmella caulirhiza (7), Conyza floribunda (4), Persea Americana (10) 21 3 0.90
Peptic Ulcers Bequartiodendron oblanceolate (4), Dovyalis macrocalyx (6), Kigelia 21 5 0.80
africana (2), Olea capensis (4), Oxalis corniculata (5)
Snake bites Combretum molle (15) 15 1 1.00
Allergies and Asthma Bridelia micrantha (11), Clematopsis scabiosifolia (5), Eucalyptus globulus 34 3 0.94
(18)
Diarrhea Dissotis speciose (6), Kigelia africana (2), Lantana trifolia (12), Leucas 53 7 0.88
calostachys (1), Mangifera indica (9), Psidium guajava (13), Tithonia
diversifolia (10)
Wounds Aspilia pluriseta (13), Diospyros abyssinica (5), Erythrococca atrovirens (8), 36 4 091
Tithonia diversifolia (10)
Coughs/cold, flu and Albizia gummifera (19), Clematopsis scabiosifolia (5), Clerodendrum 64 9 0.87
fever pygmaeum (4), Ocimum kilimandscharicum (8), Piper capense (3), Rhus
vulgaris (2), Rubus pinnatus (11), Senecio moorei (7), Zanthoxylum gilletii (5)
Ear problems Markhamia lutea (16) 16 1 1.00
Boils & Swellings Erythrina abyssinica (16), Paulownia tomemtosa (6) 22 2 0.95
Constipation Acanthus eminens (5), Dovyalis macrocalyx (6) 11 2 0.90
Mineral deficiency Mondia whitei (20) 20 1 1.00

Note: Nur represents the total number of citations in a specific disease category, Nt represents the total number of plant
species utilized in that category, and IAR represents the Informant Agreement Ratio.

Discussion

Transmission and Preservation of Traditional Medicinal Knowledge

Preserving traditional medicinal knowledge by passing it from older community members to the younger generation is crucial
(Lambert et al. 2011). However, this study observed that older TMPs were more recognized and possessed extensive
knowledge about medicinal plants. This observation aligns with other studies conducted in various parts of Kakamega County
(Mukungu et al. 2016, Odongo et al. 2018, Otieno & Analo 2012, Shiracko et al. 2016). The majority of respondents were
advanced in age, and close relatives, particularly parents and grandparents, were frequently mentioned as the primary
sources of traditional knowledge. This underscores the essential role of the family institution in preserving traditional
knowledge, which is typically transmitted vertically within families through practical experience (Mattalia et al. 2020).
Traditional healing is generally a male-dominated practice, though in certain areas both men and women practice (Maroyi
2015). This study recorded more male respondents than females (33%). This might be attributed to the fact that Luhya
culture considers the traditional position of a man in a family as the head of family, and is the major breadwinner, hence
men are expected to provide for their families while women care for the children. Also, traditional cultural teachings to men
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after circumcision are vital in Luhya society, thus men spend a lot of time with elderly men during these sessions of transition
to adulthood, during which they are taught also about the traditional medications. Gender-based knowledge variations have
been observed globally and even within specific countries, influenced by the interactions of each gender with natural
resources (Torres-Avilez et al. 2016). Unfortunately, traditional medicinal knowledge and expertise within Malava Subcounty
face the looming risk of extinction. The younger generation shows limited interest in traditional medicine due to factors such
as mistrust, the influence of modernization, and the allure of exotic cultures. Additionally, the migration of numerous young
individuals to urban areas exacerbates the decline in traditional medicinal practices. Swift actions are imperative to transfer
knowledge from the elderly to younger generations and prevent the loss of invaluable traditional wisdom.

Utilization of Plant Parts and Conservation Considerations

In this study, leaves emerged as the most utilized plant parts, accounting for 40% of the reported uses. Local communities
mentioned that leaves were easy to harvest and caused less damage to the plants. Leaves are known to contain beneficial
compounds such as insulins, tannins, and alkaloids, which may contribute to their therapeutic qualities (Usman 2023). The
preference for leaves aligns with previous studies that emphasized their primary use due to less harmful harvesting methods
compared to roots and barks, thereby promoting the conservation of medicinal plants (Mukungu et al. 2016, Odongo et al.
2018). Roots constituted 26% of the plant parts used in this study. The over-exploitation of medicinal plants valued for their
root parts and stem bark raises concerns regarding conservation (Shopo et al. 2022). To address this issue, implementing
sustainable harvesting practices becomes pivotal in safeguarding these plant parts from overuse and ensuring their long-
term availability. Plant medications were mostly prepared through crushing and grinding (46.2%) as infusions or concoctions
or through boiling (38.5%) as decoctions. Infusions were made on fragile plant components such as leaves, flowers, and stem
buds. The benefit of this approach is that numerous active principles are extracted with little to no change in their chemical
structure, preserving almost all of their properties (Okello et al. 2010). Decoctions, on the other hand, were used to make
herbal teas from the plant's hard parts (roots, seeds, and stem barks). It was discovered that some plants were prepared
using more than one method and, in some cases, more than one plant part was used (Table 3). In addition to pure herbal
concoctions and decoctions, we noted that the medicines were sometimes mixed with milk, honey, black tea, and beer.
These supplement ingredients may be used to boost the effectiveness of herbal treatments or simply to make them more
palatable (Okello et al. 2010). However, the exact role of these materials in illness treatment is unknown because no
systematic examination into the characterization of the active components has been conducted. The majority (76.9%) of the
herbal medicines were taken orally, 9.2% were used as eye, ear, and nose drops, and 4.6% were inhaled and swabbed.
Because most plants are used to treat digestive or peptic, respiratory, or vector-borne illnesses, the oral route is generally
used (Odongo et al. 2018, Otieno et al. 2012). On all the modes of preparation and administration recorded, regardless of
the plant part(s) or mixtures utilized, water was the major medium for all medicinal preparations.
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Table 3. Checklist of the medicinal plant species identified in Malava Subcounty, Kakamega County, Kenya.
L= leaves, R=roots, B= bark, F= flower, S=seed, Sh=shoot, Wp=whole plant

11

Botanical Name & and voucher Family Local name Common Name Plant Part Diseases/conditions Method of
number form Used targeted Preparation and
Administration
Acanthus eminens C.B. Clarke Acanthaceae Lirakhalu Bear's breeches Shrub L, R High blood Boiled and orally
MLV/2022/01 pressure, stomach administered
ache, constipation
Acmella caulirhiza Delile Asteraceae Shituti Toothache plant Herb Wp Toothache Chewed raw
MLV/2022/02 against the
affected tooth
Ajuga integrifolia Buch.-Ham. ex Lamiaceae Imbuli yomtakha Small-flowered Herb L Malaria Pounded and orally
D. Don bugleweed administered
MLV/2022/03
Albizia grandibracteata Taub. Fabaceae Mukhunzuli Large-leaved Albizia Tree B STls Crushed and
MLV/2022/04 infusion orally
administered
Albizia gummifera (J.F. Gmel.) Fabaceae Omusenzeli Peacock flower Tree R, B STI, malaria, flu, Crushed and orally
C.A. Sm. Stomach ache administered
MLV/2022/05
Aloe sp Xanthorrhoeaceae Eshikakha Aloe vera Herb L Malaria, diabetes, Boiled and orally
MLV/2022/06 nausea, blood administered
cleanser, acne
Aspilia pluriseta Schweinf. ex Asteraceae Shiralambila Dwarf Aspilia Herb L clotting fresh Fresh leaves
Engl. wounds, crushed and
MLV/2022/07 pressed onto the
wound
Azadirachta indica A. Juss. Meliaceae Mwarubaini Neem tree Tree L, R, Fever, joint pains, Boiled and orally
MLV/2022/08 B, F Malaria, Insect administered
bites, skin infections
Bequartiodendron oblanceolate Sapotaceae Musamia Not Established Tree B, L Ulcers, Boiled, orally
MLV/2022/09 administered
Bridelia micrantha (Hochst.) Euphorbiaceae Omunyerenyende Coast gold leaf Tree L, B, Skin diseases, Boiled/crushed
Baill. R allergies, stomach and orally
MLV/2022/010 ache administered
Carissa eduli (Forssk.) Vahl Apocynaceae Shikata/achoka Christ’s thorn Shrub R, B Malaria Boiled and taken
MLV/2022/011 orally
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Chrysocephalum sp Asteraceae Mwikalo Yellow Buttons Herb R Stomachache, STls Boiled and

MLV/2022/012. decoction
administered orally

Clematopsis scabiosifolia (DC.) Ranunculaceae Lunyiri Feather duster Shrub Sh, F Stuffy nose, allergy Crushed and

Hutch inhaled

MLV/2022/013

Clerodendrum pygmaeum Merr.  Lamiaceae Mutsetse Cashmere Bouquet Shrub R Flu Crushed and orally

MLV/2022/014 taken

Coffea eugenioides S. Moore Rubiaceae Itikwa Nandi coffee Shrub L Eye problems in Crushed and

MLV/2022/015 livestock exudate squeeze-
dropped into the
affected eye

Combretum molle R. Br. ex G. Combretaceae Muhungula Velvet bushwillow Tree R, B STls, Snake bites Boiled and

Don administered orally

MLV/2022/016

Conyza floribunda Kunth Asteraceae Liposhe Asthma weed Herb L Tooth-ache, Raw leaves

MLV/2022/017 chewed, around
the affected tooth-
teeth

Croton macrostachyus Hochst. ex = Euphorbiaceae Musutsa Broad-Leaved Croton Tree B Malaria Boil in water and

Delile decoction taken

MLV/2022/018 orally

Desmodium adscendens (Sw.) Fabaceae Matite strongback Herb L Stomach-ache Crushed and

DC. concoction

MLV/2022/019 administered orally

Desmodium repandum (Vahl) Fabaceae Shandanguvo Tick clover Herb L Stomach upset Crushed and

Poir. concoction

MLV/2022/020 administered orally

Diospyros abyssinica Ebenaceae Lusui Giant Ebony Tree L wounds/sores Crushed and

(Hiern) F. White infusion

MLV/2022/021 swabbed/squeezed
into the wound

Dissotis speciosa Taub. Melastomataceae Unyili Pink lady Herb L Diarrhea Crushed and

MLV/2022/022 extract
administered orally

Dovyalis  macrocalyx  (Oliv.) Flacourtiaceae Shinamuterwa Shaggy-fruited dovyalis =~ Tree R, L Constipation, Peptic ~ Crushed and the

Warb. ulcers extract taken orally

MLV/2022/023

Entada abyssinica Steud. ex A. Fabaceae Shivayamboga Abyssinia Entada Tree B Stomach ache Boiled and

Rich.

administered orally




Ethnobotany Research and Applications

MLV/2022/024
Erythrina abyssinica Lam. Fabaceae Omurembe Coral tree Tree B STI, Malaria, Boiled and
MLV/2022/025 swellings administered orally
Erythrococca atrovirens (Pax) Euphorbiaceae Shirietso Not Established Shrub L Wounds, especially Crushed and the
Prain septic juice
MLV/2022/026 swabbed/squeezed
onto the wound
Eucalyptus globulus Labill. Myrtaceae Mti-mbao Blue gum Tree L Skin infections, Fresh leaves boiled
MLV/2022/027 asthma and the patient
inhales the steam
Ficus thonningii Blume Moraceae Mutoto Common wild fig Tree B Malaria Boiled in water and
MLV/2022/028 orally administered
Hibiscus sp Malvaceae Lubulwa Roselle Herb R Stomach ache, Boiled and the
MLV/2022/029 General fever extract orally taken
Justicia flava (Forssk.) Vahl Acanthaceae Lihululwa Yellow Justicea Herb R Post-natal pains Crushed and
MLV/2022/030 concoction taken
orally after
delivery
Kigelia Africana (Lam.) Benth. Bignoniaceae Mnyika Sausage tree Tree B, R Skin diseases, Boiled and
MLV/2022/031 ulcers, decoction
diabetes, diarrhea administered orally
Lantana trifolia L. Verbenaceae Shimenenwa Three-leaf Shrub Shrub R Malaria, diarrhea Crushed, orally
MLV/2022/032 administered when
cold
Leucas calostachys Oliv. Lamiaceae Lumetsani Not Established Shrub L Severe diarrhea Crushed and
MLV/2022/033 extract
administered orally
Leucas deflexa Hook. f. Lamiaceae Shitsunzune Not Established Herb L Eye infection in Crushed and
MLV/2022/034 livestock infusion squeeze-
dropped into the
affected eye
Mangifera indica L. Anacardiaceae Muembe Mango tree Tree B, L, STls, diarrhea Boiled, orally
MLV/2022/035 S administered
Markhamia lutea (Benth.) K. Bignoniaceae Lusiola Nile Tulip tree Tree L Malaria and ear Boiled, orally taken

Schum.
MLV/2022/036

problems

for Malaria.
Crushed, squeeze-
dropped into the
affected ear
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Mondia whitei (Hook. f.) Skeels Apocynaceae Mukombero White’s ginger Climber R Loss of appetite, Fresh epidermal
MLV/2022/037 Low libido, Fatigue, layer chewed raw
Mineral deficiency
Ocimum kilimandscharicum Lamiaceae Omwonyo Kilimanjaro basil Herb L Nasal congestion, Grounded into
Girke colds, flu, powder, mixed
MLV/2022/038 with hot water and
orally taken.
Olea capensis L. Oleaceae Mutukhuyu Elgon Olive Shrub B Stomach ache, Boiled, decoction
MLV/2022/039 Peptic ulcers orally administered
Oxalis corniculata R. Knuth Oxalidaceae Nyamnyam Oxalis Herb Wp Ulcers Chewed raw while
MLV/2022/040 fresh
Paullinia pinnata L. Sapindaceae Mkhayu Bread and cheese plant ~ Shrub R Hiccup Crushed,
MLV/2022/041 concoction orally
administered
Paulownia tomentosa (Thunb.) Paulowniaceae Musembe Foxglove tree Tree Sh, R Stomach problems, Crushed,
Steud. Boils concoction orally
MLV/2022/042 administered
Persea Americana Mill. Lauraceae Mwovacado Avocado Tree B, L, STls, Toothache, Boiled/crushed
MLV/2022/043 R, S stomachache and orally
administered
Physalis peruviana L. Solanaceae Mayengo Chinese Gooseberry Shrub L Malaria Boiled and the
MLV/2022/044 steam inhaled by
the patient
Piper capense L. f. Piperaceae Pilipili yomwisimo Wild Pepper Shrub F Cough Eaten raw while
MLV/2022/045 fresh
Piper umbellatum L. Piperaceae Indava Cow-foot leaf Shrub L Headache and fever = Crushed and
MLV/2022/046 infusion dropped
into the nose
Plectranthus barbatus Andrews Lamiaceae Lilokha Woolly plectranthus Shrub L Malaria and Eye Boiled and
MLV/2022/047 infection in livestock = decoction taken
orally for humans.
Crushed and
extract dropped in
the affected eye of
livestock
Prunus africana (Hook. f.) Rosaceae Mwiritsa Red Stinkwood Tree R, B Prostate cancer, Boiled or crushed
Kalkman Stomach-ache and infusion taken
MLV/2022/048 orally
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Psidium guajava L. Myrtaceae Mupera Common guava Tree L Diarrhea, Crushed and
MLV/2022/049 Stomachache infusion orally
administered
Rhus vulgaris Meikle Anacardiaceae Omusangula Desert date Shrub L, R Coughs, cold Crushed and
MLV/2022/050 infusion orally
administered
Rubus pinnatus Willd. Rosaceae Butunduli South African = Shrub L F Malaria, flu, fever Chewed raw
MLV/2022/051 blackberry
Sapium ellypticum Euphorbiaceae Musasa Jumping seed tree Tree L Eye problems in Extract squeeze-
MLV/2022/052 livestock dropped into the
affected eye
Senecio moorei R.E. Fr. Asteraceae Oluvumbi Not Established Herb L Cough Roasted into ash,
MLV/2022/053 and orally licked
Senna occidentalis (L.) Link Fabaceae Imbindi Stinking Weed Shrub R Malaria Crushed, mixed
MLV/2022/054 with water, and
orally administered
Solanum incanum L. Solanaceae Indalundalu Sodom Apple Shrub R Stomach-ache Chewed raw and
MLV/2022/055 juice swallowed
Tagetes minuta L. Asteraceae Inzaka Mexican marigold Shrub L Skin diseases Boiled and steam-
MLV/2022/056 bathed
Thunbergia alata Bojer ex Sims Acanthaceae Indereresia Black-eyed Susan vine Climber L Joint dislocation in Crushed, bound
MLV/2022/057 humans and into a ball, heated
livestock then massaged
firmly onto the
affected joint area
while still hot
Tithonia diversifolia (Hemsl.) A. Asteraceae Mavinzo Mexican sunflower Shrub L Stomachache, Crushed, mixed
Gray diarrhea, wounds with water, and
MLV/2022/058 orally administered
for stomachache
and diarrhea.
Crushed and
squeeze-pressed
against the wound.
Toddalia asiatica (L.) Lam. Rutaceae Oluavari Orange climber Shrub R, L Stomachache Boiled and
MLV/2022/059 decoction orally
taken
Trichilia emetica Vahl Meliaceae Munyama Natal mahogany Tree B Fever, Stomach Crushed and boiled

MLV/2022/060

ache,
STls, Malaria

with water, the
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concoction orally
administered

Vitex keniensis Turrill Lamiaceae Mfutu Meru Oak Tree F Stomach ache Eaten raw
MLV/2022/061

Zanthoxylum gilletii (De Wild.) Rutaceae Shikhoma East African satingwood = Tree B Cough and chest Crushed and mixed
P.G. Waterman complications with water, orally

MLV/2022/062 taken when cold
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Cultural Relevance of Plant Species and Families in Traditional Medicine Practices

Within traditional medicine applications, herbs and shrubs assumed dominance, representing over half (59%) of the recorded
plant species. This prevalence can be attributed to the likelihood of herbs and shrubs containing pharmacologically active
compounds (Thomas et al. 2009). On the other hand, trees accounted for 34% of the recorded plant species, potentially
influenced by the tropical climate in Malava that supports the growth of a wide variety of large trees. Understanding the
cultural relevance of plant species is pivotal in ethnobotanical studies, as it sheds light on the rationale behind human
reliance on particular plants (Sulaiman et al. 2020). The use value index, shaped by use frequency (frequency of citation) and
quality perception, revealed the most valuable plant species among the locals. Notably, Azadirachta indica A. Juss, Aloe sp,
Mondia whitei (Hook. f.) Skeels, Albizia gummifera (J.F. Gmel.) C.A. Sm. and Eucalyptus globulus Labill. emerged as the most
utilized species, underscoring their profound cultural significance.

The prominence of certain species in traditional medicine indicates a wealth of information regarding their therapeutic
benefits. However, low use values for certain species may be attributed to plant scarcity or the gradual loss of traditional
knowledge about them (Dapar et al. 2020). Identifying valuable plant species in this study can assist in prioritizing their
conservation and management. Medicinal plants with high use values should undergo further investigation through
phytochemical and pharmaceutical screening to explore their potential as sources of active components for drug extraction
(El Khomsi et al. 2022).

Importance of Plant Families and Informant Agreement Ratio (IAR)

The evaluation of plant families' importance within the study area utilized the FUV concept. Family use value is dependent
on the number of species within a family and the number of people frequently mentioning those species to be of medicinal
value (Hoffman & Gallaher 2007). Species of Xanthorrhoeaceae and Meliaceae may be very familiar, more abundant, and
easily accessible in the local environment in Malava compared to Sapindaceae, resulting in their higher use values as people
can easily collect and utilize these plants. The well-representation of the Asteraceae (11.3%) and Fabaceae (9.7%) families
remains consistent with previous studies across different parts of Kakamega County (Mukungu et al. 2016, Odongo et al.
2018, Otieno et al. 2012). This similarity may be attributed to shared vegetational characteristics resulting from similar
climatic conditions and knowledge exchange among communities in the county. The preference for specific plant families
over others within the local community underscores their cultural significance based on the families' use value. The study's
findings emphasize the importance of considering plant families when investigating traditional medicinal practices.

The informant agreement ratio (IAR) is determined by the availability of plants in the study area for iliness treatment
(Chaachouay et al. 2019). The value ranges from 0 to 1, where high IAR values indicate a consensus among informants
regarding taxonomic selection, while low values suggest disagreement (Chaachouay et al. 2019). The IAR was employed to
assess the availability of plants for treating diseases in the research area. The prevalence of malaria (which recorded a
significant IAR value of 0.94) in Western Kenya, coupled with significant poverty levels and reports of drug resistance
(Wanjala et al. 2011), likely underpins the use of specific plants for malaria treatment in this study. Corresponding with
previous research, plants such as Aloe sp, Ajuga integrifolia Buch.-Ham. ex D. Don, Croton macrostachyus Hochst. ex Delile,
Erythrina abyssinica Lam., and Plectranthus barbatus Andrews were cited as remedies for malaria (Mukungu et al. 2016,
Odongo et al. 2018). Remedies for joint pains and inflammation can be attributed to the aging population and economic
activities like farming, which is the main activity in the study area. Meanwhile, ailments such as diarrhea, boils, stomach
problem, and skin diseases may be linked to elevated poverty levels and inadequate sanitation (Otieno et al. 2012). This
study's IAR results indicated that diseases prevalent in Malava sub-county had a higher informant agreement ratio (values
ranging from 0.80 to 1.00). These high IAR values showed a reasonable reliability of informants on the use of medicinal plant
species. The informant agreement values also suggested that the people in the research region shared knowledge of the
most important medicinal plant species for treating the most commonly encountered ailments. As a result, species with high
IAR should be focused on for further pharmacological and phytochemical research.

Multifunctionalities of plant species

Furthermore, select plants within the collection demonstrated non-medicinal uses, revealing their multifaceted nature.
These versatile plants contribute to the diversity of plant uses and serve as indicators of regional biocultural variation (Woo
et al. 2023). For instance, Tithonia diversifolia (Hemsl.) A. Gray and Acanthus eminens C.B. Clarke were recognized as fodder,
while fruits of Persea Americana Mill., Mangifera indica L., Physalis peruviana L., Psidium guajava L., Rhus vulgaris Meikle,
Rubus pinnatus Willd., and Vitex keniensis Turrill were found to be edible. Woody species were primarily utilized as sources
of firewood fuel and construction materials. Recognizing the multipurpose value of plants is essential for recording regional
or ethnic traditional ecological knowledge, identifying potential applications, and fostering the protection of natural and
cultural diversity (Xiong et al. 2020). However, the multifunctionality of medicinal plants raises concerns about potential
overexploitation, which could endanger their long-term presence in the area.

Conclusion

Ethnobotanical knowledge plays a pivotal role in conserving and harnessing indigenous plants for their medicinal properties.
This study conducted in Malava sub-county sheds light on the local understanding of medicinal plants used for primary
healthcare, underscoring the imperative to document and preserve this invaluable ethnomedicinal wisdom. The quantitative
ethnobotanical survey yields crucial insights into the biodiversity and medicinal plant species within the study area, revealing
a total of 62 medicinal plant species across 30 families. While this study advances our comprehension, further research is
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warranted to delve deeper. Local traditional medicine practitioners and community members harbor extensive
ethnopharmacological insights. Yet, the very practices that harbor this wisdom are in jeopardy due to the sway of
modernization. Particularly noteworthy are the plant species employed for malaria treatment. To validate traditional uses
and uncover potential bioactive compounds, pharmacological investigations merit exploration. The conservation of
medicinal plant resources necessitates concerted conservation endeavors, community engagement initiatives, and ongoing
research. These collective efforts are pivotal for upholding sustainable utilization practices, safeguarding these vital
resources, and advancing healthcare modalities.
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