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Abstract
Background: Currently, the global consumption of herbal medicine is increasing steadily, incurring extinction risks to the
medicinal plant species. Uganda is one of the top ten countries with alarming levels of loss of medicinal plant biodiversity,
and erosion of the associated Medicinal Traditional Knowledge (MTK). This study documented medicinal plant species,
and examined the approaches used in preventing extinction of these species and the associated MTK in Butalejja district.

Methods: A cross – sectional study design was adopted to conduct an ethnopharmacological survey, using semi-
structured questionnaires administered to purposively selected herbalists. Simple descriptive statistics were adopted for
data analysis using STATA version-15.0. 

Results: A total of 133 medicinal plant species, belonging to 34 families and 125 genera were identified. Most species
belonged to family Fabaceae (22; 65%), and Solanaceae (10; 29%). Leaves were the commonest organ used (81; 80%),
followed by roots (15; 15%). Medicinal herbs were mainly administered orally as decoctions (100; 34.6%), and infusions
(45; 16%). The most cited diseases treated were cough (24; 7.74%), Ulcers (23; 7.42%), and Malaria (14; 4.52%). Medicinal
plants were majorly harvested from homestead farms and roadside vegetation, with wetlands being the least cited habitat.
Efforts to stop the extinction of medicinal plants and MTK were inadequate.

Conclusion and recommendations: There was high dependency on medicinal plant species for primary healthcare and
income generation. Noted also was the accelerated loss of medicinal plant biodiversity due to habitat destruction,
especially in swamps. The conservation of medicinal plants and MTK was largely attributed to traditional cultural values.
There is need for validation of efficacy and safety of key medicinal plants identified in this study, to support their future
adoption in clinical medicine and pharmaceutical industries. Inclusion of traditional cultural ideals in national biodiversity
conservation programs is warranted. 

1. Background
Plants have been used for their curative properties since antiquity (Rajeswara Rao, 2016; Ojha et al., 2020). Consequently,
human medicine is so linked to plant biodiversity that most of the current modern medicines were first derived from
medicinal plants (Kiguba et al., 2016). Medicinal plants are wild and cultivated plants used in traditional and modern
medicine (Rajeswara Rao, 2016). Across the centuries, the global rate of use of medicinal plants has been increasing, more
so in developing countries (Tabuti et al., 2012) (2). This is mostly attributed to the fact that medicinal plants are readily
available, widely accepted by many cultures, perceived to be safe and efficacious (Chinsembu & Hedimbi, 2010).
Throughout the world, local people utilize wild plants for medicinal purposes (Wanjohi et al., 2020) at an estimated
prevalence of use ranging between 50% and 95% (Pan et al., 2019), Higher prevalence of use estimated at 80% has been
reported in rural communities in developing countries. Further still, the prevalence of use is equally traced in developed
countries such as USA (Rashrash et al., 2017), where health care facilities are in place and up to date. Due to this high
demand for herbal medicine, and other factors, over 15,000 medicinal plant species are at risk of extinction (World Health
Organization, 2004) and about 20% of the wild medicinal plants have already been nearly exhausted (Ross, 2007) majorly
due to indiscriminate collection and overharvesting from their natural habitats (Phondani et al., 2016).

Medicinal plants form an important part of health care especially for the rural communities in Uganda owing to limited
access to medical facilities; inadequate medicines and other medical supplies; shortage and low motivation of human
resource at the available medical facilities; poverty, thus inability to afford Western medicine; socio-cultural barriers; and
wide acceptance of traditional medicines (Kamatenesi-Mugisha & Oryem-Origa, 2007; Nalumansi et al., 2014). They are
collected from a variety of habitats especially wild bush using several harvesting techniques some of which are destructive
(Tugume & Nyakoojo, 2019). This unsustainable utilization of medicinal plants is currently fueled by the proliferation of
largely unregulated herbal medicine selling in urban centers. This massive trade and consumption of medicinal plants
poses risks to the conservation and preservation of medicinal plant species (Chen et al., 2016). Consequently, Uganda is
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now among the countries at highest risk of future extinction of numerous medicinal plant  species (Zerabruk & Yirga, 2012;
Chen et al., 2016). Unfortunately, this is happening at the time when Uganda’s government efforts are geared towards up
scaling the use of herbal medicine and is in the process of integrating it into the main health care system (WHO, 2013;
Uganda Gazette, 2015).

Butalejja, is one of the rural, remote districts in eastern Uganda with relatively poor infrastructure and service delivery; It is
deficient in pharmacies, licensed private drug shops, and affordable private clinics  (Rahimi et al., 2019). Thus, the district
is characterized with wide spread use of medicinal plants (Mbonye et al., 2006; Tabuti et al., 2012; Nuwaha et al., 2013) to
treat various ailments and to generate income. Despite the wide spread use of medicinal plants,  the TMK in this district is
reported to be eroding steadily (Cox, 2000) (16). Also, some threats to plant biodiversity conservation, such as; climate
changes, and widespread herbal medicine trade have also been reported. Thus, in this study, we aimed at documenting
medicinal plant species, the ailments they treat, their modes of application, and the approaches adopted to conserve these
species and the associated MTK in Butalejja district. The aim was to generate knowledge that highlights need and guide
formulation of policies and mechanisms that could promote sustainable utilization of medicinal plants and conservation
of TMK, to protect future generations against dire health consequences of medicinal plants extinction.

2. Materials And Methods
Study area

This study was undertaken in three villages, of Budoba, Bubuhe and Mulanga, located in Busaba sub-county in Butalejja
district. The villages are located in the rural, remote parts of Eastern Uganda, 38 Km from Mbale city and 247.8 Km from
the capital city Kampala, within geographical coordinates of 330 45” E to 330 53” E and 00 51” N to 00 55” N (Fig. 1) and at
an average elevation of 1143 meters above sea level. It experiences a tropical climate, with annual average rainfall of 1183
mm that is bimodally distributed, with the highest peaks occurring in April-June and October-December. The mean monthly
temperature ranges between 100 C and 270C. The vegetation majorly comprises of wetlands, few thickets and grasslands
and scarcity of forests. Considerable changes in vegetation are taking place due to widespread cultivation of food crops
such as rice and population pressure.

Demographic characteristics of the population.

The people majorly belong to the Banyole ethnic group and the main language spoken is Lunyole. The community is both
rural and semi urban, characterized with relatively high levels of monetary poverty and illiteracy (De Sherbinin et al., 2015).
Most of them are peasant farmers, dealing majorly in wetland-based rice growing and small-scale businesses for
livelihoods., The community in Busaba sub-county faces limited access to medical facilities as there is only one Healthy
Centre IV hospital located at the headquarter. In this study, most of the selected respondents had attained primary
education (49; 62%), followed by secondary education (28; 35%). Males were (59; 74%), and females (21; 26%). The
majority of the participants 59, (74%), were males, while 21, (26%) were females. Most participants 36, (45%), fell in the age
category of 31-40 years while the minority were in the age categories of; 10 – 20, 71 – 80 and 81 – 90 years, 1, (1%) each.  

2.1 Study Design and sampling technique

The study was undertaken between July 2020 and March 2021 in conformity to the national guidelines for the conduct of
research in the COVID-19 era established by the Uganda National Council for Science and Technology (UNCST, 2020). A
cross-sectional study design was adopted to conduct an ethnopharmacological survey, using semi-structured
questionnaires and Key informant interviews. Eighty renown Traditional health practitioners (THP), were purposively
identified from the three villages under the guidance of local council chairpersons and the snowball technique. Participants
were subjected to pretested, semi-structured questionnaires and key informant interviews. For each medicinal plant, the
respondents were asked to provide the local name, the ailment treated, part used and mode of administration. The non-
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generic names were either in Lunyole (Lun), Luganda (Lug), or English (Eng). The availability and conservation strategies
of medicinal plants and TMK, plus the associated challenges were also investigated. the availability status, perceived
reasons for availability status.

We collected voucher specimens of the medicinal plant species listed following standard procedure described by Martin
(1995). The species names and families were determined at the Makerere University herbarium and verified using a
comprehensive plant data base (The Plant List, 2021). The voucher specimens were deposited at the Islamic University in
Uganda Herbarium. The filled questionnaires were checked for consistency and completeness before the final data
processing and analysis. Hard copies of the data from the interviews and questionnaires were kept in locked file cabinets
that were only accessible to the research team.  All data was entered in Microsoft excel and stored in a password protected
computer.

2.2 Data analysis

Simple descriptive statistics were adopted for data analysis using STATA version-15.0. The results were summarized in
form of bar graphs and tables. The graphs were generated with GraphPad Prism 8.0 soft (GraphPad Software, Inc., San
Diego, CA).

3. Results
3.1 Diversity of medicinal plants

We identified a total of 133 medicinal plant species belonging to 34 families and 125 genera in the three counties studied
(Table. 1). The highest number of medicinal plants were in the family Fabaceae; 22 (65%), Solanaceae; 10 (29%),
Asteraceae; 10 (29%), Euphorbiaceae; 6 (18%) and Myrtaceae; 6 (18%). The major plant part used as medicine was the leaf;
81 (80%) followed by the root; 15 (15%). Out of the 133 medicinal plants recorded, herbaceous species were dominantly
used. The number of diseases treated by each species varied widely, with some species cited to be treating more than four
diseases; such as Persea americana Miller, Rumex usambarensis (Dammer), Allium sativa L, Mangifera indica L,
Aristolochia elegans Mast, Aloe vera (L.) Burm.f. among others.

3.2. Modes of administration and diseases treated

Drinking of decoctions (extracts obtained by boiling in water), was the commonest method of administration, 100 (34.6%);
followed by drinking of infusions, 45 (16%); and the use of concoctions, 24 (8.3%) (Table 1). The identified plants were
found to treat 101 physical ailments and spiritual diseases.  The study revealed cough as the ailment treated by most of
the plant species (7.74%) followed by ulcers (7.42%), malaria (4.52%), candidiasis (3.87%) and stomach ache (3.87%)
(Table 2). Diseases whose frequency citation was between 1-4 were categorized among “others” of which 44, 25, 9 and 5
had citation of 1, 2, 3 and 4 respectively. Most herbalists had some belief in spiritual powers, and thus some plants, such
as Dyschoriste radicans (A. Rich.) Nees, and Chenopodium ambrosoides L., were being used in the treatment of spiritual
ailments (Table. 2).

3.2 Sources of medicinal plants and traditional medicinal knowledge (TMK)

Homestead farms and roadside vegetation were cited as the commonest sources of medicinal plants, with each mentioned
by 80 (100%), of the THP. Others included; distant forests, 8, (10%); markets, 7, (9%); and spiritually protected forests,
(ENGOLO). Wetlands were the rarest source of medicinal plants 5 (6%). The most frequently mentioned source of TMK was
the inheritance from parents and grandparents 80, (100%). Experimentation (random selection and medicinal use of plants
species without having prior knowledge of their effectiveness), was the least mentioned source of TMK, 5 (6%) (Fig. 2).
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3.3 Conservation of medicinal plants and traditional medicinal knowledge

To ensure sustainability of herbal medicine use, most of the TMP, 59 (73%) mentioned that they made efforts to conserve
medicinal plants, while 21 (27%) mentioned that they did not make any conservation efforts, besides abiding to the
communal restrictions. Preservation of spiritually protected forests, locally known as “ENGOLO” was the most frequently
mentioned conservation strategy, 80 (100%); while compliance with government laws and policies was the least mentioned
approach, 4 (5%). The results are summarized in Fig. 3.

4. Discussion
4.1 Medicinal plants

The medicinal plants used were found to belong mostly to the families; Fabaceae, Solanaceae, Asteraceae, and
Euphorbiaceae, which were also reported in earlier studies, as families with high numbers of medicinal plants (Nankaya et
al., 2019). This could possibly be attributed to their high diversity and abundance in the study area. In agreement with
earlier studies by (Namukobe et al., 2011; Tabuti et al., 2012; Asowata-Ayodele et al., 2016; Aziz et al., 2018; Mujuru et al.,
2020), the leaf was the most frequently used part of the medicinal plants, followed by the roots. However, this is in
contradiction with the findings of Nankaya et al. (2019) and Wesolowska et al 2015; who reported roots, as the most
preferred organ for use as medicine in rural communities. The high frequency of use of leaves could possibly be attributed
to the fact that they can easily be harvested. Consequently, the notable usage of roots in our study community (as the
second most preferred organ), is potentially attributed to their perceived high concentration of active ingredients; however,
this incurs a threat to the sustainability of the medicinal herbs.

4.2. Modes of administration and diseases treated

We report a wide range of methods adopted in the administration of herbal medicines in Butalejja district. The plants were
majorly used in a raw form without any further processing into improved herbal products. The medicinal herbal plants were
majorly taken orally as decoctions and infusions. Earlier studies by Tugume and Nyakoojo (2019) and Bano et al. (2014),
have also reported decoctions as a frequently used mode of application of herbal medicine. For spiritual ailments, the
major mode of application was bathing of decoctions and inhalation of smoke got by burning the preferred plant organs.
In the current study, we report a high number of diseases that were cited to be treated using medicinal plants. This number
is higher than that reported in some earlier studies (Namukobe et al., 2011; Tabuti et al., 2012; Rakotoarivelo et al., 2015).
This high number is reflective of lack of adequate access to modern medicine (Rakotoarivelo et al., 2015). This is
luminescent of the extraordinary role played by medicinal plants in public promotion in the rural settings in Uganda.

4.3 Sources of medicinal plants and TMK

Traditionally, medicinal plant materials are mainly collected from the wild (Chen et al., 2016). In contrast with the latter, our
findings revealed that the medicinal plants were majorly collected from homestead-farms. This could be attributed to the
widespread destruction of wild habitats of plants, especially wetlands, through cultivation of paddy rice; population
explosion due to early marriages and high school drop-outs rates; and the burgeoning commercialization of herbal
medicine which is leading to over-exploitation. The over-exploitation of medicinal plant species has also been pointed out
by Shumba et al. (2009), as one of the major driving factors for medicinal plant species scarcity in communities. The study
revealed that conservation of indigenous traditional medicinal knowledge is commonly inherited from elders, both orally
and through practice. This has also been reported to be predominant in other tribal societies of tropical Africa (Gumisiriza
et al., 2021). Erosion of medicinal plant diversity and TMK is likely to be exacerbated by loss of medicinal plant habitats
through wetland cultivation of rice, the migration of the youth to cities and town centers, cultivation of rice in wet lands,
population pressure and lack of concerted effort to conserve
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4.4 Conservation of medicinal plants and traditional medicinal knowledge

Though the conservation of medicinal plants was highly threated by multiple factors such as habitat loss, population
pressure and the growing dependance of herbal medicine as a source of income, their conservation was promoted by
cultural beliefs and norms. These included; gender-restricted harvesting, mouth harvesting, night and naked harvesting, and
the gazetting of spiritually protected forests (ENGOLGO) for each clan, from which harvesting is only authorized by the clan
head. Further, we observed that there was a common belief among many herbalists that the onus to conserve medicinal
plants and the associated knowledge was a divine duty entrusted on them by ancestral spirits. Spiritual beliefs have also
been reported to play a major role in conservation of resources (Dorm-Adzobu et al., 1991; Ntiamoa-Baidu, 1995). In
addition, the predominant use of leaves as a preferred organ, contributes to sustainable utilization of medicinal plants,
since in most cases, it eliminates destructive harvesting.

The study revealed a high traditional medicinal knowledge transfer through spiritualism and dreaming, which are not very
much recognized in traditional medicine knowledge transfer and conservation. Though peer learning was also cited, it is
likely to become minimal with increased commercialization of the herbal medicine industry, due to fear of competition
among the herbalists. Notably missing was the adoption of technical training to the young generation as a means of
conserving TMK. This points at complete lack of integration of herbal medicinal use into the health care system. Therefore,
there is no reliable method of indigenous medicinal knowledge conservation in the study community; and thus, the need to
devise reliable conservation measures to arrest the possible loss of TMK in the rural communities as also pointed out by
Mujuru et al. (2020). Compliance with government laws and policies was the least mentioned strategy adopted by the
herbalists in an attempt to promoted conservative utilization of medicinal plants. This might partly be attributed to
ignorance about the laws, and/or lack of concerted efforts by the government to enforce the regulations that would
safeguard medicinal plant biodiversity conservation.

Conclusion and recommendations

There was high dependency on herbal medicine for primary healthcare and income generation in Butalejja district
(RCC/2019/GRP2/005). Majority of the medicinal plants belonged to the families; Fabaceae and Solanaceae, and they
were most frequently used in managing some of the world’s most killer diseases, such as; respiratory tract ailments and
malaria. The conservation of medicinal plants, and the associated indigenous traditional knowledge, was strongly
attributed to traditional cultural beliefs and norms.

There is need for laboratory-based experiments on the plants identified in this study to confirm their safety and efficacy.
This would support the adoption of these plants in the global fight against the deadly diseases they were claimed to treat.
Further, traditional cultural values should be incorporated into the national biodiversity conservation agenda, owing to the
extraordinary role of culture in inspiring the conservation of medicinal plants and the TMK observed in this study.   
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Figure 2

Sources of TMK among traditional medical practitioners in selected rural villages in Butalejja District, Eastern Uganda

Figure 3

Conservation strategies of medicinal plants among traditional medical practitioners in selected rural villages in Butalejja
District, Eastern Uganda. ADH=Avoiding Destructive Harvesting, PP= Preservation of Propagules, SH=Safeguard from
Herbivores, HC=Homestead Cultivation, GRH=Gender Restricted Harvesting, SPF= Spiritually Protected Forests (ENGOLO),
NMH= Night and Naked Restricted Harvesting, and MRH=Mouth Restricted Harvesting
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