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Abstract 

Background  Urban markets serve as crucial centres for trading traditional medicinal plants, yet there is limited research 
on the diversity, geographic origins, and socio-economic contributions of these plants. Therefore, this study aimed 
at understanding the species composition and diversity, conservation status, and economic importance of medicinal 
plants in urban markets of Harare, Zimbabwe, to provide insights into their sustainability and cultural significance.

Methods  This study surveyed medicinal plant vendors in three major urban markets in Harare, Mbare, Highfield, 
and the Central Business District (CBD) in 2019 over a period of three months. Data were collected through semi-struc-
tured questionnaires to inventory medicinal plant species, document vendors’ districts of origin, and assess harvesting 
practices. Species diversity was analysed using Shannon–Wiener and Simpson diversity indices, while Non-metric Multi-
dimensional Scaling (NMDS) was used to compare species composition across markets. The informant consensus factor 
(ICF) was calculated to determine the level of agreement among vendors on the medicinal use of plant species.

Results  A total of 64 medicinal plant species were identified, with Fabaceae being the most represented family. 
Sixty-one species were in the least concern IUCN Red List category. Key species with high use reports included Entada 
goetzei (62), Cassia abbreviata (58), Pterocarpus angolensis (40), and Albizia anthelmintica (31). Roots were the most sold 
plant part, followed by bark and leaves. Mbare exhibited the highest species richness (54), followed by Highfield (34), 
while the CBD recorded the lowest richness (23). Non-metric Multidimensional Scaling (NMDS) analysis revealed dis-
tinct differences in species composition among the three markets (R = 0.492), with Highfield displaying a unique suit 
of medicinal plant species. Vendors primarily originated and sourced their medicinal plants from eastern Zimbabwe, 
particularly Chipinge, highlighting a strong link between plant sourcing and geographic origin. The ICF was highest 
for gastrointestinal disorders (0.807), women’s health (0.778), sexually transmitted infections (0.746), and labour-related 
ailments (0.842). Medicinal plant trade contributed significantly to vendors’ livelihoods, with monthly incomes ranging 
from US$150 to $300.

Conclusion  This study underscores the high diversity of medicinal plants and their socio-economic importance 
in Harare’s urban markets. This shows that traditional medicine is still considered important in primary health 
care in the city of Harare. However, the reliance on distant districts (~ ≥ 100 km) for plant sourcing raises concerns 
about the possibility of unknowingly overharvesting.
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Background
Traditional medicine, recognized globally as a comple-
mentary approach to modern healthcare, holds signifi-
cant importance in both rural and urban settings [1–5]. 
Urban populations frequently seek natural remedies, 
motivated by factors including their relative affordabil-
ity and cultural tradition, resulting in a high demand for 
traditional medicines [6, 7]. Remarkably, global data from 
2012 indicate widespread usage of Traditional and Com-
plementary Medicine (T&CM) in various industrialized 
nations, with substantial percentages of the population 
incorporating these practices into their healthcare rou-
tines [8]. This trend is especially pronounced in coun-
tries like Canada, Chile, Colombia, and certain African 
nations, where T&CM usage rates soar as high as 80% [6, 
8].

In South Africa, for example, a significant proportion 
of the urban population (72%) was observed to still rely 
on traditional medicine [9], with approximately 27 mil-
lion consumers nationwide [10]. However, this grow-
ing demand raises concerns about the sustainability 
of medicinal plant species due to overharvesting [11], 
exacerbated by the need to source plants from distant 
locations as urbanization progresses [11, 12]. The prov-
enance of medicinal herbs sold by different vendors must 
be understood, as this knowledge is essential to not only 
ensure the efficacy and safety of these plants but also to 
promote the sustainable harvesting and management of 
medicinal plant resources.

In Zimbabwe, traditional medicine has played a pivotal 
role in healthcare delivery, serving a substantial portion 
of the population for decades [13]. However, there exists 
a significant gap in understanding the trade and utiliza-
tion of medicinal plants, particularly in urban centres 
like Harare, where urbanization, commercialization, and 
cultural shifts influence the dynamics of medicinal plant 
use. Due to the significant population growth in Harare, 
the healthcare infrastructure has struggled to keep 
pace, leading to shortages of essential drugs and medi-
cal equipment, further highlighting the importance of 
alternative healthcare options such as traditional medi-
cine [14]. Traditional medicine in Zimbabwe is deeply 
rooted in cultural heritage, with traditional healers hold-
ing esteemed positions and preserving indigenous heal-
ing practices [15].

In urban settings like Harare, where access to conven-
tional healthcare is limited, traditional medicine offers 
accessible, affordable, and culturally resonant solutions. 
The reliance on traditional medicine in urban areas 
reflects broader socio-economic factors such as poverty, 
unemployment, and healthcare disparities, underlining 
the need for holistic healthcare strategies that integrate 
traditional and modern medical practices effectively [16]. 

While studies have documented the use of medicinal 
plants in rural Zimbabwean communities [17–22], there 
is limited information on their trade and utilization in 
urban areas. Urban markets like those in Harare serve 
as significant hubs for the documentation and trade of 
medicinal plant species, providing valuable insights into 
plant sources, use reports, contribution to livelihoods, 
and general diversity [3, 11, 23–25]. It is against this 
backdrop that this study aims to document the diversity 
of ethnomedicinal plant species sold in Harare markets, 
identify their places of origin, assess their conservation 
status using the IUCN Red List, and examine the role of 
ethnomedicinal plant trade to income generation.

Methods

Study area
The study was conducted in Harare, the capital city of 
Zimbabwe, located 17°51′50 S and 31°1′47 E in the north-
eastern upland areas of the country (Fig.  1). Harare falls 
on the Highveld plateau at an elevation of 1450 m asl. The 
city receives an average annual precipitation of 850  mm, 
while the mean annual temperature is approximately 22 
0C [26, 27]. With a population of 1,849,600 people as of 
2023 (UNICEF, 2023), Harare stands as Zimbabwe’s piv-
otal hub for finance, commerce, communication, and trade. 
Since gaining independence in 1980, the city’s population 
has surged more than threefold [28]. However, this rapid 
growth has not been matched by a corresponding expan-
sion in health infrastructure. Harare continues to rely on 
the three major referral hospitals inherited from the colo-
nial era, which suffer from chronic underfunding and per-
sistent shortages of essential medicines [29]. Consequently, 
the pressure on the city’s healthcare system remains 
immense, prompting many citizens to turn to traditional 
medicinal practices as a viable alternative. While private 
clinics have emerged, their services often come at a high 
cost, rendering them inaccessible to a significant portion 
of the population, particularly those from impoverished 
backgrounds. The selection of the three markets—Mbare, 
Highfield, and Harare Central Business District (CBD)—
was based on their strategic locations in densely populated 
areas and their significance as commercial hubs within 
Harare. Mbare is a central destination for large volumes of 
traders from diverse rural and urban areas and is located 
approximately 5 km from the CBD (Fig. 1). At the market, 
traders sell their produce from both designated stalls and 
street pavements. Highfield market is nearly 10.2 km from 
the CBD and has a big marketplace similar to Mbare where 
people trade in commodities such as furniture, clothes, 
vegetables and traditional medicine at designated stalls. 
The CBD has a large population and is the center of most 
commercial activities, including street vendors selling 
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various products such as medicinal plants on street pave-
ments. Therefore,  these three markets were selected for 
their high level of activity in buying and selling.

Data collection
Vendors were targeted based on their experience, with a 
focus on those who had been selling herbs at these mar-
kets for at least one year, excluding transient or "fly-by-
night" medicinal vendors. We created a comprehensive 
list of all vendors selling medicinal herbs in each market, 
regardless of the size or stock level of their stalls. Each 
vendor was assigned a unique identifier, and a random 
number generator was used to select participants from 

this list. This approach ensured that every vendor meet-
ing the inclusion criteria (i.e. selling herbs for at least one 
year) had an equal chance of being selected, irrespective 
of their stall size or stock diversity, resulting in a total of 
40 respondents (Mbare = 16, Highfield = 11, CBD = 13). 
Medicinal plant vendors directly involved in marketing 
medicinal plants were interviewed after being briefed on 
the study’s objectives and providing oral consent. Semi-
structured questionnaires were used during the surveys, 
and an inventory of the common names of plants sold by 
each trader was compiled. Each trader was treated as an 
individual sample. Due to the diverse nature of medici-
nal plant products (e.g. barks, roots, leaves, powders), the 

Fig. 1  Map showing the location of the city of Harare in Zimbabwe (a) and the location of sampled markets in Harare as black dots (b)
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presence and absence of species were recorded, allow-
ing for multiple plant parts of the same species being 
sold by a single trader. Additional information gathered 
encompassed participant demographics, district of ori-
gin, district where they harvest. Respondents were asked 
to provide the vernacular names of the medicinal plant 
species they sold, whether processed or unprocessed. 
Medicinal plant species were identified using a field 
guide tailored to Zimbabwean flora, primarily docu-
mented in vernacular terms [30]. To minimize errors in 
identification, it was ensured that all reported medicinal 
plant species are well known and have unique names in 
the predominant vernacular languages of Harare (ChiS-
hona and IsiNdebele). Additionally, potential issues such 
as two vernacular names representing single taxon, for 
example muunga or munzwa, were addressed based on 
prior study [25]. A set of voucher specimens for all the 
recorded species were purchased and identified at the 
National Herbarium and Botanic Garden in Harare, Zim-
babwe (SRGH). The external appearance and character-
istics of the plant parts sold under the same name across 
different shops were consistent throughout the survey 
and corresponded to the voucher specimens in the ref-
erence collection at the National Herbarium and Botanic 
Garden in Harare, Zimbabwe.

To assess the conservation status of the medicinal 
plants sampled in this study, we used the International 
Union for Conservation of Nature (IUCN) Red List of 
Threatened Species [31]. Each species was searched on 
the IUCN Red List database to determine its conserva-
tion category. The plants were classified into one of the 
following categories based on the IUCN criteria: Least 
Concern (LC), Near Threatened (NT), Vulnerable (VU), 
Endangered (EN), Critically Endangered (CR), Extinct in 
the Wild (EW), or Extinct (EX). We added our own class 
for species that did not appear on the IUCN Red List and 
categorized them as Not Evaluated (NE). This classifica-
tion helped provide insights into the conservation status 
of the medicinal plant species documented in the study. 
We also did not consider the conservation status of exotic 
species since their status was driven from their native 
countries.

Data analysis
Diversity of medicinal plant species available in markets
In order to determine how species richness, Shannon 
diversity and Simpson diversity increase with sampling 
effort and completeness, sample-size and coverage-based 
curves along with confidence envelopes were generated 
in the iNEXT package in R statistical software version 
4.2.3 [32]. Sample-based curves evaluated the number of 
individuals in a sample by plotting diversity estimates in 
relation to the number of sampling units. Coverage-based 

curves were plotted against rarefied sample complete-
ness to illustrate diversity estimates in relation to sample 
coverage. All extrapolation curves were plotted using a 
doubling in sample size, and 3000 bootstrap replicates 
were used to estimate 95% confidence intervals. Ninety-
five per cent confidence intervals were used to determine 
whether there were statistically significant differences 
between sites [33, 34]. Non-overlapping 95% confidence 
intervals between sites indicate statistically significant 
differences at the 5% level [35].

Similarity in medicinal plant species composition 
sold in markets
To test for significant differences in plant assemblage 
composition traded by medicinal vendors between the 
three sampled markets, analysis of similarity (ANOSIM) 
was applied (Clarke and Warwick, 2001). The output 
was interpreted based on the R statistic since p-values 
are sometimes unreliable depending on sample size [36]. 
In this study, the R-statistic measures the dissimilar-
ity between assemblages from the three sampled sites 
(Mbare, Highfields, and CBD), with values close to 1 
indicating high dissimilarity. R-statistic values ≥ 0.3 were 
considered important [37]. We employed Non-Metric 
Multi-Dimensional Scaling (nMDS) based on Jaccard 
distance of species composition between the sites in the 
Plymouth Routines in Multivariate Ecological Research 
(PRIMER) software to visually represent the three sites 
(Mbare, Highfield, and CBD). Similar samples group 
closely together on the plot, while dissimilar groups are 
more distant from each other.

Use report
Our ethnobotanical data were first subjected to a simple 
calculation of the use report (UR), a metric that provides 
insight into the significance of a species based on the 
number of uses reported by informants [38]. The UR is 
calculated for each species by summing the total number 
of uses reported across all informants within each use-
category associated with that species [39, 40]. Although 
the use categories are based on the information we 
obtained during the survey, our broad categorization was 
also guided by International Classification of Primary 
Care (ICPC) set standards [41, 42]. This can be expressed 
by the following equation:

where

URs =

uNC∑

u=1

iN∑

i=1

URui
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•	 URs is the Use Report for species s.
•	 URui represents the use report for each informant i 

within each use-category u for species s.
•	 uNC is the total number of use categories for the spe-

cies.
•	 iN is the total number of informants who reported 

uses for the species.

Informant consensus factor
To assess the level of agreement among the surveyed 
medicinal vendors regarding the use of plant species for 
specific therapeutic purposes, we applied the informant 
consensus factor (ICF). The ICF provides insight into the 
cultural importance and reliability of plant use knowl-
edge within a community, reflecting the consensus on the 
use of plant species for treating particular ailments (Trot-
ter and Logan, 1986).

The ICF is calculated for each category of ailments (e.g. 
gastrointestinal, dermatological, respiratory) using the 
following formula:

where

•	 Nur is the total number of use reports for particular 
ailment category. A use report is recorded every time 
an informant mentions a specific plant species for 
treating a particular ailment.

•	​  Nt is the number of different plant species used to 
treat that ailment category.

The ICF value ranges from 0 to 1. A value close to 1 
indicates a high level of consensus among informants, 
meaning that a few species are widely recognized for 
treating specific ailments. A value closer to 0 suggests 
low consensus, implying that many different species are 
used for treating the ailment, or there is a lack of agree-
ment among informants.

Results
Socio‑demographic characteristics of vendors
Of the sampled vendors, 55% were female. When asked 
about their sources of traditional medicinal knowledge, 
47% of the vendors stated that they were taught while 45% 
claimed that it was spiritual, while only 8% claimed that 
it was passed on within the family (Table 1). The highly 
participative age group of vendors was 21–40 years of age 
with a few individuals above 60 years of age. The markets 
were dominated by two ethnic groups, Samanyika (40%) 
and Zezuru (25%) (Table 1).

ICF =

Nur − Nt

Nur − 1

Sampling completeness and medicinal plant 
diversity in the markets
The medicinal plant species richness for Mbare, High-
field, and CBD were 54, 34, and 23, respectively. The 
average number of plant species per vendor were 8, 7, 
and 5 for Mbare, Highfield, and CBD, respectively. Mbare 
had the highest rarefied species richness (q = 0) com-
pared with CBD and Highfield for an equivalent number 
of medicinal vendors sampled (Fig. 2a). Shannon–Wiener 
and Simpson diversity indices (q = 1 and q = 2, respec-
tively) varied significantly across markets, with the least 
values being recorded for CBD (Fig. 2a). Although sam-
ple coverage did not reach an asymptote for the three 
markets, the number of sampling units (vendors) was 
sufficient for the study (Fig. 2b). Highfield and CBD had 
higher sample coverage after sampling just a few vendors, 
while Mbare picked up after sampling more vendors 
(Fig. 2b). Species richness, Shannon, and Simpson diver-
sity indices increased with increase in sample coverage 
(Fig.  2c). The increase in richness, Shannon, and Simp-
son diversity indices varied significantly between markets 
with increase in sample coverage (Fig. 2c).

Similarity between sites
Species traded by vendors in the three markets were 
highly dissimilar as reflected by the global R value of 
0.492. Medicinal plant species assemblage composi-
tion traded in Mbare and CBD were highly similar 
(R = 0.081), while those traded in both Mbare and High-
field (R = 0.708) and Highfield and CBD (R = 0.766) were 
highly dissimilar (Table 2). Non-metric multidimensional 
scaling shows that Mbare vendors were highly spread out 
with high overlap with CBD vendors (Fig.  3). Highfield 
and CBD, and Highfield and Mbare form distinct groups, 
which indicate that medicinal plant species composition 
for these markets are to a large extent different.

Vendor origin and medicinal plant harvesting 
districts
Vendors came from 21 districts nationwide (Fig.  4a), 
with harvesting activities spanning the same 21 districts 
(Fig.  4b). Chipinge district had the highest number of 
vendors, closely followed by Masvingo district (Fig.  4a). 
Interestingly, the majority vendors seemed to come from 
the eastern region of the country, potentially influenced 
by the geographic distribution of the sampled markets. 
The districts witnessing the highest levels of harvesting 
were also those from which most vendors originated, as 
evidenced by a significant correlation between the num-
ber of vendors originating from a district and the volume 
of harvesting occurring in that district (Fig. 5). This trend 
suggests that vendors often return to their rural origins 
for harvesting purposes.
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Contribution of medicinal plants to livelihood.
There was a significant (Kruskal–Wallis test: χ2 = 9.60, 

df = 2, p < 0.01) variation in income from the sale of 
medicinal plants across the  three different markets in 
Harare (Fig.  6). The vendors in the CBD earned signifi-
cantly more, with an average income of approximately 
300 USD per month, compared to vendors in Mbare and 
Highfield, who earned around 150 USD and 200 USD per 
month, respectively (Fig. 6). The income difference is sta-
tistically significant, as indicated by the distinct labels "a" 
for the CBD and "b" for Mbare and Highfield (Fig. 6). This 
highlights that vendors in the CBD have a significantly 

higher income from selling medicinal plants compared to 
those in the other two markets.

Medicinal plant knowledge and importance
We recorded a total of 530 use reports across the three 
markets, with Mbare accounting for 49% of these reports, 
while Highfield and the CBD contributed 30% and 21%, 
respectively. The highest number of use reports was 
recorded for gastrointestinal disorders (GA) (Table  3). 
Among the use categories documented across all three 
markets, the CBD and Mbare had 95% of the catego-
ries, while Highfield had 80%. Notably, 25% of the use 
categories recorded across all markets achieved a 100% 

Table 1  Socio-demographic characteristics of vendors that were sampled in the three markets of Harare, Zimbabwe

Characteristics CBD Mbare Highfield Frequency Percentage

Location (GPS) 17°49’48.11"S; 
31°03’07.07"E

17°51’32.35"S; 
31°02’16.90"E

17°53’34.84"S; 
30°59’28.07"E

– –

Altitude 1492m 1466m 1440m – –

Sex

 Male 4 9 5 18 45

 Female 9 7 6 22 55

Age group

 21–40yrs 10 6 6 22 55

 41–60yrs 3 8 3 14 35

 >60yrs – 2 2 4 10

Marital status

 Married 11 12 9 32 80

 Not married 2 3 1 6 15

 Widowed/Widower – 1 1 2 5

Religion

 Traditional 13 16 11 40 100

Ethnicity

 Samanyika 4 7 5 16 40

 Karanga 1 3 1 5 12

 Buja 1 1 1 3 8

 Zezuru 4 3 3 10 25

 Ndebele 3 – – 3 8

 Korekore – 2 1 3 7

Occupation

 Vendor 13 16 11 40 100

Source of traditional knowledge

 Taught 8 3 8 19 47

 Ancestral 3 12 3 18 45

 Family 2 1 – 3 8

Education

 Primary 5 7 1 13 32

 Secondary 8 6 6 20 50

 Tertiary – 1 2 3 8

 No education – 2 2 4 10
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informant consensus factor (ICF). Within the CBD, 47% 
of use categories had a 100% ICF, compared to 21% in 
Mbare and 13% in Highfield, where only two use catego-
ries reached this level of consensus. Mbare and CBD had 
generally high IFC values.

High numbers of taxa were documented for aph-
rodisiacs (AP, n = 14), gastrointestinal disorders (GA, 
n = 28), fevers and aches (FI, n = 19), and sexually trans-
mitted infections (STIs, n = 16) across the three markets 
(Table  3). All sites combined exhibited high IFC values 
for all the diseases (Table  3). The informant consensus 

factor (ICF) values varied, with lower values observed in 
the CBD for AP (0.33) and respiratory conditions (RE, 
0.43). In contrast, Mbare generally exhibited high ICF 
values across most disease categories (> 0.6), with the 
exception of fever and aches (FI), which had a notably 
low ICF of 0.33. Fever and aches also showed the lowest 
consensus across all sites, with an ICF of 0.56. Similarly, 
in the Highfield market, lower ICF values were recorded 
for love potions (LP, 0.5), fever and aches (FI, 0.56), and 
women’s health (GY, 0.44) (Table 3). CBD and Mbare had 
similarly high ICF values for AB, DE, GU, IB, HD, LA and 
LU (Table 3). Disease categories such as GA, AB, GY, and 
STIs, which had high use reports across all three sites, 
also exhibited high informant consensus values (Table 3).

A total of 65 medicinal plant species were identified 
in the three markets comprising 38 trees, 10 shrubs, 15 
forbs and two other growth forms (Table 4). Five species 
could not be identified successfully, and scientific names 
could not be established and as such are not listed in 
the table of uses. The identified plant species were from 
35 families. Fabaceae were the most represented family, 
accounting for 54% of all species recorded (Table 4). Spe-
cies that ranked higher on the number of disease use cat-
egories were Cassia abbreviata (n = 5), Senna singueana 
(n = 4), Pterocarpus angolensis (n = 5), Erythrina abyssi-
nica (n = 4), and Docoma anomala (n = 4) (Table 4). The 
top five species with the highest total use reports were 
Entada goetzei (62), Cassia abbreviata (58), Pterocar-
pus angolensis (40), Dicoma anomala (35) and Albizia 
anthelmintica (31) (Table  4). The most used plant parts 
were roots, accounting for over 50% of plant parts sold, 
followed by bark (28%), and then leaves (12%) (Table 4). 
The remaining plant parts were leaves and seeds 
(Table 4). It was common for one medicinal plant species 
to be sold in several forms, for example roots, bark, and 
leaves. Sixty-nine per cent of the recorded species were 
classified as Least Concern on the IUCN Red List, while 
28% had not been evaluated, and 3% were categorized as 
Vulnerable.

Discussion
A total of 64 medicinal plant species from 35 fami-
lies were recorded across the three urban markets. The 
number of species recorded is higher than some stud-
ies in rural communities of Zimbabwe, for instance [19], 
where 61 medicinal plant species from 28 families were 
recorded. In Tanzania, 162 species and 135 genera were 
recorded across five towns (Arusha, Morogoro, Mbeya, 
Mwanza, and Dodoma) [124]. However, the findings were 
not split per town to enable a fair comparison with our 
study. In Kenya, two towns (Thika and Nairobi) produced 
89 plant species belonging to 42 families [125], while in 
Lagos Nigeria, 185 species belonging to 61 families were 

Fig. 2  Comparison of incidence-based interpolation 
and extrapolation for a species richness (q = 0), Shannon–Wiener 
diversity (q = 1) and Simpson diversity (q = 2), b individual-based 
interpolation and extrapolation for sample coverage, and (c) sample 
coverage-based interpolation and extrapolation for species richness 
(q = 0), Shannon–Wiener index (q = 1) and Simpson index (q = 2) 
compared across the three study sites, Mbare, CBD and Highfield. All 
extrapolation curves were plotted to double the sample size, and 300 
bootstrap replicates were used to estimate 95% confidence intervals 
(shaded area)

Table 2  One-way Analysis of Similarity (ANOSIM) performed for 
the availability of medicinal plant species at the three markets, 
Mbare, Highfield and CBD in Harare

R statistic p-value

Global R 0.492 0.001

Mbare vs CBD 0.081 0.064

Mbare vs Highfields 0.708 0.001

CBD vs Highfields 0.766 0.001
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Fig. 3  Non-metric multi-dimensional (nMDS) scaling ordination of ethnobotanical species sampled for three medicinal markets, Mbare, Highfield 
and CBD

Fig. 4  a Number of vendors by district of origin sampled from the three markets, CBD, Mbare and Highfield in Zimbabwe and b Number of vendors 
harvesting medicinal plants per district across Zimbabwe, as sampled from the three markets, Mbare, CBD and Highfield
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recorded [126]. These findings indicate the popularity of 
medicinal plants in urban areas, which support the high 
use of traditional medicine which has been highlighted 
globally [8]. The higher diversity of species recorded in 
Harare compared with some studies that have focused on 
rural communities [19] could be attributed to a diversity 
of traders in the metropolitan setting, unlike rural areas 
where there could be possible homogenization of plants 
due to reliance on the same local communal woodlands 
and herbal knowledge. Indeed, this large medicinal spe-
cies richness is supported by the wide spatial distribu-
tion of vendor source of medicinal plants in the country 
(Fig. 5). Furthermore, these vendors originated from dif-
ferent districts of the country, enhancing the diversity 
of species used in traditional medicine. However, this 
may not always be the case when rural communities are 
compared with urban areas [71]. Although we applied a 
robust methodology capable of accounting for unequal 
sample sizes through interpolation and extrapolation 
[127] to compare the richness and diversity of plant 

Fig. 5  The relationship between the number of vendors harvesting from a given district and the number of vendors originating from the same 
district

Fig. 6  Mean ± standard error of money generated by vendors 
in the three study sites. Dots represent the means, and whiskers 
denote the standard errors. Sites with different letters indicate 
significant differences in income obtained by vendors per month
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species traded by vendors across Harare’s three markets, 
the varying number of vendors sampled at each market 
may still have introduced potential biases into the calcu-
lated diversity indices.

Fabaceae was the most represented family, a finding 
which is also similar to other studies [19, 44, 128]. Similar 
observations have been made elsewhere, whereby some 
plant families have many more medicinal plant species 
than others [24]. The most common species traded were 
C. abbreviata, E. goetzei and M. oleifera akin to other sur-
veys [11, 19, 44], whereas the most cited ailments for the 
recorded medicinal plants were gastrointestinal disorders 
and respiratory problems. This could be an indication of 
proven effectiveness of these plant species in curing a 
wide range of diseases. Also, it could be that these spe-
cies are commonly used to cure gastrointestinal and res-
piratory diseases, problems most people seek medicinal 
plants for [19, 128, 129]. High use reports recorded for P. 
angolensis, C. abbreviata and E. goetzei are an indication 
of the varied uses per species, even for those cited less 
[130, 131]. Interestingly, C. abbreviata was also a com-
monly traded medicinal plant in Tanzania, where it was 
found in large quantities in urban markets [124].

Gastrointestinal disorders (GA), adds blood (AB), 
women’s health (GY), and sexually transmitted diseases 
(STIs) are disease categories that exhibited both high use 
reports (UR) and high informant consensus factor (ICF) 
values. Similarly, in a separate study by [132], GA and GY 
were also found to have elevated UR and ICF values. The 
prevalence of stomach problems can be attributed to the 
lack of clean drinking water and malfunctioning sewage 
systems. Furthermore, the collapse of the health deliv-
ery system in Harare, as noted by [29], may have driven 
women to increasingly turn to traditional medicine as an 
alternative to conventional healthcare. The high ICF val-
ues recorded when all three sites were analysed together 
suggest either the genuine therapeutic potential of the 
species for treating specific diseases or a homogenization 
of knowledge among the vendors across the three mar-
kets. Although the URs were not high, the ICF values for 
women in labour (LA) were high across the three mar-
kets. A relatively recent study at Zimbabwe’s largest refer-
ral hospital reported a maternal mortality rate (MMR) 
of 651 per 100,000 and a child mortality rate of 900 per 
100,000 live births [133]. These alarming statistics may be 

Table 3  Quantitative analysis of medicinal plant use across 20 use categories in three urban markets based on vendor reports in 
Harare, Zimbabwe

Total number of use reports is 530; URAll, use reports across all markets; URCBD, use reports for town market; URMbare, use reports for Mbare market; URHighfield, use 
reports for Highfield; NTAll, number of taxa across all markets; NTCBD, number of taxa for Town; NTMbare, number of taxa for Mbare; NTHighfield, number of taxa for 
Highfield; ICFAll, informant consensus factor for all the markets; ICFCBD, informant consensus factor for Town; ICFMbare, informant consensus for Mbare; ICFHighfield, 
informant consensus factor for Highfield; use categories defined as AB, adds blood; AIDS, acquired immune deficiency syndrome; AP, aphrodisiac; CA, cancer; DE, 
disease of the skin; DU, different uses; ES, evil spirits; FI, fever; GA, gastrointestinal disorder; GU, genitourinary problems; GY, women’s health; HD, headaches; IB, 
immune booster; LA, women in labour; LP, love portion; LU, luck; MA, malaria; NB, nose bleeding; RE, respiratory complains; STIs, sexual transmitted infections

Use category URAll URCBD URMbare URHighfield NTAll NTCBD NTMbare NTHighfield ICFAll ICFCBD ICFMbare ICFHighfield

AB 30 9 12 9 1 1 1 1 1 1 1 1

AIDS 4 1 1 2 2 1 1 2 0.667 NA NA 0

AP 45 4 27 14 14 3 10 5 0.705 0.333 0.654 0.692

CA 2 2 – – 1 1 – – 1 1 – –

DE 15 3 9 3 3 1 2 3 0.857 1 0.875 0

DU 13 4 6 3 3 1 3 1 0.833 1 0.6 1

ES 20 7 9 4 6 4 3 2 0.737 0.5 0.75 0.667

FI 42 7 16 19 19 4 11 9 0.561 0.5 0.333 0.556

GA 141 31 72 38 28 8 26 12 0.807 0.767 0.648 0.703

GU 8 2 3 – 2 1 1 – 0.857 1 1 –

GY 37 10 17 10 9 3 6 6 0.778 0.778 0.688 0.444

HD 5 2 3 – 1 1 1 – 1 1 1 –

IB 11 5 5 1 1 1 1 1 1 1 1 NA

LA 20 2 10 8 4 1 2 2 0.842 1 0.889 0.857

LP 5 – 2 3 2 – 2 2 0.75 – 0 0.5

LU 28 2 13 13 4 1 2 3 0.889 1 0.917 0.833

MA 11 1 5 5 2 1 2 2 0.9 NA 0.75 0.75

NB 2 1 1 – 1 1 1 – 1 NA NA –

RE 31 8 15 8 7 5 5 3 0.8 0.429 0.714 0.714

STIs 60 10 33 17 16 4 13 6 0.746 0.667 0.625 0.688
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driving more women to turn to traditional medicine as 
an alternative.

Most traders in Harare were selling roots and bark of 
medicinal plants, which would be a cause for concern 
as harvesting roots or bark can result in the death of the 
plants. Studies have shown that people use various plant 
parts such as leaves, fruits, bark, flowers, roots, and seeds 
as medicine [19, 44]. Several factors can influence plant 
part choice, for instance, perceived effectiveness of plant 
part in treatment, ease of access and storage or seasonal 
variation in availability [19, 44]. Other studies have also 
found that roots and leaves were the most common form 
in which the medicinal plants were used [44, 134, 135], 
whereas elsewhere informants mentioned bark and leaves 
as most of the plant parts used for treatments [136–138]. 
Identification of the most versatile plant parts, plant spe-
cies and plant families is vital for monitoring overuse 
and overharvesting. In particular, care should be taken 
in monitoring harvesting practices of medicines from 
trees, as they emerged as the most important growth 
form for medicine, above shrubs and herbs. Conserva-
tion priorities for commonly harvested species should 
be established, considering that vendors were sourcing 
their medicinal plants from distances ranging from 200 
to 500 km away from the markets. Our study highlighted 
that vendors were harvesting mostly from their places of 
origin, an observation which we associate with familiarity 
of woodlands where medicinal plants of interest can be 
found. Of the 61 indigenous plant species documented in 
Harare’s three sampled markets, 69% are categorized as 
Least Concern under the IUCN Red List, indicating their 
populations are currently stable and not at significant risk 
of extinction. However, two plant species (3%) require 
urgent conservation attention due to their threatened 
statuses: Khaya anthotheca (Vulnerable), and Ansellia 
africana (Vulnerable). The presence of Khaya anthotheca 
and Ansellia africana among traded species is particu-
larly concerning. Khaya anthotheca, commonly known 
as African mahogany, is under threat primarily due to 
habitat loss and overharvesting for timber and medicinal 
purposes [139, 140]. Its inclusion in trade highlights the 
need for sustainable harvesting practices and strict regu-
lation to prevent further population decline. Similarly, 
Ansellia africana, an orchid species, faces threats from 
habitat destruction and overcollection for ornamental 
and medicinal use [141]. The trade of these two species 
underscores the importance of raising awareness among 
vendors and consumers about their conservation status 
and promoting alternative species for trade.

The dynamics of medicinal plant species trade in 
Harare are intriguing, with distinct patterns observed 
between different markets. Our analysis suggests that 
traders in the Central Business District (CBD) likely 

source some of their medicinal products from Mbare, a 
larger and more diverse market. Conversely, the dissimi-
larity between CBD and Highfield markets indicates that 
despite both being sizable markets, CBD traders may 
not procure from Highfield. These findings highlight the 
complex interplay of factors influencing trade dynamics, 
including market size, accessibility, and possibly even cul-
tural preferences among urban dwellers. Secondly, there 
could be limited sharing of information between traders 
from Highfields and both CBD and Mbare, as people may 
be reluctant to share medicinal plant knowledge in gen-
eral. The sale of traditional medicine in Harare markets 
significantly contributes to livelihoods through income 
generation. The potential of traditional medicine should 
not be underestimated, as vendors from the CBD could 
earn over US$3,000 per annum. Although [142] reported 
lower earnings from the sale of medicinal plants, this dis-
crepancy highlights the importance of medicinal plants 
in different contexts. The key difference between our 
study and that of [142] lies in the environmental context: 
our study is urban, while theirs is rural. Although the 
range is broad, from US$242 to $1210 [132], our monthly 
values for the markets in Harare fall within range. This 
indicates the potential of the medicinal plant trade to be 
one of the biggest economies globally. Support for this 
assertion is shown in the global figures that are estimated 
to be over 100 billion worldwide [8].

Limitations of the Study
This study encountered several challenges. One of the 
main limitations was the difficulty in determining the 
conservation status of medicinal plants from the dis-
tricts where vendors sourced their materials. In many 
cases, vendors were not directly involved in harvesting 
or restocking but instead received consignments from 
buses transporting goods from source districts. This 
lack of direct knowledge made it challenging to trace the 
sustainability and availability of specific species. Addi-
tionally, some vendors operating in the central business 
district (CBD) were initially suspicious, fearing that we 
might be undercover municipal police, as they were sell-
ing in undesignated areas. This created some hesitation 
in sharing information freely.

Another limitation was the reliance on self-reported 
data from vendors, which may be subject to recall bias 
or misrepresentation, especially regarding sourcing prac-
tices and plant availability. Future studies could consider 
triangulating vendor reports with direct field assessments 
in source regions. Furthermore, this study did not quan-
tify the exact volumes of medicinal plant species traded 
annually. Understanding these trade volumes would 
provide insights into demand pressures and potential 
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overharvesting risks. Future research could aim to quan-
tify the quantities traded per species per year and con-
duct phytochemical analyses of commonly used plants, 
particularly those used to treat prevalent illnesses such 
as stomach ailments. Despite these challenges, we were 
able to collect valuable data that provide insight into 
the dynamics of the medicinal plant trade in Harare, 
Zimbabwe.

Conclusion
The medicinal plant markets in Harare demonstrate a 
noteworthy diversity of plant species, reflecting the rich 
indigenous knowledge of the vendors. Among the most 
traded species, C. abbreviata, Pterocarpus angolensis, and 
E. goetzei stand out, showing high Use Reports (UR) and 
Informant Consensus Factor (ICF) values. The economic 
challenges faced by Zimbabwe may be contributing to the 
high UR for disease categories such as gastrointestinal 
disorders, blood-related conditions, women’s health, and 
sexually transmitted infections, highlighting the grow-
ing reliance on traditional medicine as an alternative to 
conventional healthcare. The Fabaceae family emerges as 
the most prevalent, with roots being the most commonly 
used plant parts, raising concerns about sustainable har-
vesting practices. The trade dynamics reveal that ven-
dors in the Central Business District (CBD) likely source 
medicinal plants from Mbare, while Highfield market 
appears more isolated in its trade practices. This under-
scores the complexity of urban medicinal plant trade, 
shaped by factors such as market size, accessibility, and 
possibly cultural preferences.

Given the wide spatial distribution of plant sourcing 
and the important contribution of traditional medicine to 
vendor livelihoods, conservation efforts must prioritize 
the sustainability of commonly traded species, especially 
those harvested for roots. Future studies should focus 
on assessing the population status of these species in the 
wild, considering the pressures of urbanization, defor-
estation, and growing demand for alternative medicine. 
The findings from this study underscore the importance 
of traditional medicine in urban settings like Harare, 
emphasizing the need for sustainable practices to ensure 
the continued availability of these vital resources.
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