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Introduction

Honey bees (Apis mellifera L.) have the
ability to look for and collect resinous
substances with antimicrobial properties
from a wide variety of plants from the
environment they live in (Dezmirean

et al., 2020). Bees collect resins on their
hind legs and deposit them in their hives
where the resins are mixed with wax to
produce propolis (bee glue) in order to
protect their family and hive (Bankova
et al., 2019; Wilson et al., 2013).
Interestingly, bees make use of the
mechanical properties of propolis as well
as its biological action. It is responsible for
the lower incidence of bacteria and
moulds within the hive than in the
atmosphere outside (Bankova et al., 2000).
The knowledge of botanical origin of
resins is important because propolis
harvested from colonies in different
climatic regions, and thus from different
botanical sources, could vary in its
chemical composition and antimicrobial
properties (Wilson et al., 2013). It is
notable that honey bees make discrete
choices among many resinous plant
species, even among closely related
species.

The antimicrobial activity of propolis is
an essential characteristic that attracted
the attention of the pharmaceutical
society (Bankova et al., 2000). It finds
applications in wound care and cosmetics
(Park & Ikegaki, 1998). In fact, propolis
extract can be easily compounded as a
cream to aid the wound healing process
by decreasing the inflammation at the
site of injury through a combination

of antimicrobial and anti-inflamma-
tory activities (Hlokoane & Sello, 2021;
Nogueira et al., 2016). The medicinal
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applications of propolis increased the
interest of the scientific society in its
chemical composition as well as its origin
(Park & Ikegaki, 1998).

Propolis is indeed one of the most fasci-
nating honey bee products that could pro-
vide alternative medicine and search for
new antibiotic discovery (Bankova et al.,
2019). In principle, bees have performed
a preliminary “screening” and found, in
the course of evolution, plant sources

that possess pronounced antimicrobial
properties (Bankova et al., 2006). Unlike
other products derived from medicinal
plants, the composition of propolis is
extraordinary variable depending on the
geographic location, climatic zone and
local flora (Wilson et al., 2013). We envi-
sioned that the knowledge of plant sources
of propolis from Lesotho could be of great
importance toward propolis research and
chemical standardization, and thus the
formulation of a “local” Lesotho type of
propolis based on plant origin. In this
paper, we attempt to identify the plant
origins of propolis based on the dominant
resin-producing plant species options
available as honey bee forage. We also
specified the flowering seasons to give a
rough estimate of the time interval that
bees cut small parts of the vegetative
apices of young leaves and buds to liberate
resins from trichomes and ducts for prop-
olis production.

Methods

Study Location

Lesotho is a small landlocked mountain-
ous country (30,648 km?) which is
completely surrounded by South Africa
(Seleteng Kose et al., 2015). The country is

divided into 10 districts (Figure 1) with
the capital city, Maseru, in Maseru
district. It is important to note that the
climate of Lesotho is temperate with the
entire country lying above 1,400 metres
above sea level (Mugomeri et al., 2016).

Data Collection

The study used a predesigned question-
naire to collect information on dominant
resin-producing plant species options
available as honey bee forage. The
questionnaire was used to interview local
farmers who were willing to participate
in the study. Only farmers who were
practicing beekeeping as identified by the
officers from the Ministry of Forestry,
Lesotho as apiarists were interviewed.
The objectives of the study were
explained to each interviewee prior to
the interview. The interviews were
conducted in Sesotho. The respondents
were informed that their participation
was voluntary and the confidentiality of
their information was assured. The
questionnaires were primarily aimed to
source information on common names
in Sesotho and flowering periods of
resin-producing plant species within the
common foraging range (3.2km) radius
from the hives. The interviews were
conducted very close to the hives and the
officers from Ministry of forestry Lesotho
were confirming the availability of the
plant species while being mentioned by
the respondents. The scientific names of
the plant species were confirmed from
literature as documented earlier by
Moteetee and Van Wyk (2011); Seleteng
Kose et al. (2015) and Mugomeri et al.
(2016). The taxonomy of the plant
species was validated using “The Plant
List” (www.theplantlist.org).
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PN Figure 1. Study councils are the community councils in ten districts of Lesotho where the data was collected.

Results

Sixty-six beekeepers from 22 commu-
nity councils (three interviewees per
council) were interviewed. A total of 29
resinous plants from 23 genera belong-
ing to 15 families were identified as
targets for foraging bees (Table S1). The
most represented plant family was
Xanthorrhoeaceae (about 21%); indicat-
ing the presence of various Aloe species,
namely, A. marlothii A. Berger, A.
maculate All., A. striatula Haw., A.
polyphylla Pillans, A. aristata Haw., and
A. ferox Mill. Also, family Rosaceae
(about 21%) was equally represented,
followed by the family Anacardiaceae
(10%) (Figure 2). Summarised in Figure
3 are the scientific names of the res-
in-producing plants that were identified
within the common foraging range of
3.2km from the hives and compares
their dominancy in study areas. The
study found that Eucalyptus spp. (about
9%), Prunus persica (L.) Batsch (about
8%), Populus nigra L. (about 7%) and
Salix babylonica L. (about 7%) were
most dominant species. Lastly, in Figure
4, the study discloses that the dominant
plant species flower in spring (41%) to
summer (29%).
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PN Figure 2. Comparison of species dominancy by family.

Discussions

In this study, we attempted to identify the
plant origin of Lesotho propolis by
employing the approach that identifies the
dominant resin-producing plant species
options available as honey bee forage
within the common foraging range of
3.2km from the hives. We found that
families Xanthorrhoeaceae (about 21%)
and Rosaceae (about 21%) were the most
represented plant families. Again, our

results suggest that Eucalyptus spp. (about
9%), Prunus persica (L.) Batsch (about
8%), Populus nigra L. (about 7%) and Salix
babylonica L. (about 7%) were the most
frequent sources of resins for bees.
Furthermore, we determined that most
plants species (about 41%) flower during
spring season. At these time intervals the
bees cut small parts of the vegetative
apices of young leaves and buds which
then liberate resins for bees. It is import-
ant to note that the plants were
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interspersed among each other with the
non-resinous plants in the study area.
These findings are in line with those
reported by Dongock et al. (2007) who
reported Eucalyptus spp. as the most
utilised melliferous plant species.
Moreover, in temperate climates, exudates
from buds of the Populus species as well as
Salix (willow) were the main source of
resins for bees (Dezmirean et al., 2020;
Wilson et al., 2013). Although, the precise
information on the plant sources used by
Apis mellifera in Lesotho is lacking, earlier
studies confirmed that honeybees in
temperate regions make distinct choices
by preferring resins from Populus and
Salix species over others (Bankova et al.,
2006; Drescher et al., 2019; Ghisalberti,
1979; Greenaway et al., 1990). This study
is the first report regarding the dominant
plant species of Lesotho important as
honey bee forage for propolis production.
The direct evidence of plant origin based
on chemical comparison of plant resins
and propolis extracts as well as the pollen
spectrum analysis of propolis is underway
in our laboratory and the results will be
reported in due course.

This study identified the plant origin of
Lesotho propolis by employing the
approach that identifies the dominant
resin-producing plant species options
available as honey bee forage within the
common foraging range of 3.2km from
the hives and concludes that Eucalyptus
spp. (about 9%), Prunus persica (L.)
Batsch (about 8%), Populus nigra L.
(about 7%) and Salix babylonica L.
(about 7%) were the most frequent
sources of resins for bees during spring
season. This study is the first report
regarding the dominant plant species of
Lesotho important as honey bee forage
and results can be used to provide
direction toward propolis research and
chemical standardization of, and thus
the formulation of a “local” Lesotho type
of propolis based on plant origin.
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