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Abstract

Background The Hakka are one of the major subgroups of the Han Chinese in China, with a unique migration his-
tory and a rich traditional medicine system. Traditional markets serve as centers for the exchange of Hakka medicinal
culture and play a vital role in maintaining residents’ health. However, medicinal plants traded in traditional Hakka
markets have not been documented in southeastern Guangxi, China.

Methods We documented the medicinal plants traded in the market of Hakka communities in southeastern
Guangxi, China, by interviewing 106 traditional shopkeepers. Relative frequency of citation (RFC) and relative
importance value (RI) were used to evaluate the most medicinal plants traded in the market of Hakka communities,
and the Jaccard index of similarity (JI) was used to assess the similarity of plants used by Hakka from different commu-
nities in China.

Results We documented 305 medicinal plant species, with the Fabaceae family being the most represented (27 spe-
cies). In terms of life form, herbs constituted the largest group, accounting for 130 species (42.62%). Regarding plant
parts used, leaves were the most commonly utilized, reported for 122 species (32.36%). The recorded medicinal plants
exhibit 63 therapeutic effects and are used to treat 117 ailments across 14 disease categories. The most frequently
cited medicinal use was for the treatment of physical trauma (126 species, 41.31%), followed by digestive disorders (96
species, 31.47%), skin diseases (90 species, 29.51%), and detoxification (79 species, 25.90%). Twenty-eight plant species
had a relative citation frequency (RFC) greater than 0.5, and 23 species had a relative importance (RI) value of > 1.25.

A comparative analysis with medicinal plants recorded in Hakka communities of Guangdong and Ganzhou revealed
some similarities, with Jaccard index (JI) values of 0.10 and 0.06, respectively.

Conclusion The local shopkeepers of traditional markets in Hakka communities in southeastern Guangxi are prosper-
ous in their knowledge of medicinal plant use. We recommend conserving these medicinal plants of local people

by promoting the traditional market, which fosters people’s livelihood through income generation and supports

the sustainability of the traditional knowledge system.
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Introduction

The Hakka people, a subgroup of the Han nationality,
are believed to have originated in the Central Plains of
China [1]. Beginning around 300 A.D., they gradually
migrated southward in response to wars and natural dis-
asters, eventually settling in various regions of southern
China [2]. These migrations occurred in five significant
waves, and today, the Hakka population is spread across
85 countries and regions worldwide, with substantial
populations in Jiangxi, Fujian, Guangdong, Guangxi,
Hainan, Sichuan, Chongqing, Hong Kong, Macau, and
Taiwan [3]. Throughout their migrations, the Hakka
people developed unique traditional practices for utiliz-
ing and managing plant resources, shaped by their adap-
tation to diverse environments and the knowledge they
acquired from both their native regions and the areas to
which they migrated. These plant use and management
practices have contributed to developing a distinct Hakka
culture centered around food and medicine[4—6].

The Hakka medicine culture is renowned throughtout
China and some other countries, playing a pivotal role in
shaping traditional medicine and people’s livelihood [7].
Southeast Guangxi is a major hub for the Hakka people.
Bobai County alone is home to approximately 75% (1.4
million) of the local people [8], and Luchuan County
hosting two-thirds of the local population [9]. These
communities utilize the rich plant resources of South-
east Guangxi in their medicinal practices, contributing
to both their healthcare and local economic development
[10]. Local medicinal markets hold significant cultural
and economic value, reflecting the plant diversity of the
region [11]. These marketplaces support key medicinal
sellers and enable rural inhabitants to sell the medicinal
plants they collect, generating income to sustain their
livelihoods [12]. The traditional practice of gathering
and borrowing plants for medicinal use has diminished,
making the local market vital for acquiring and distrib-
uting these plants, ensuring the continuity of the region’s
unique medicinal system [13]. Therefore, studying the
local medicinal market is crucial to understanding these
plants’ economic and cultural importance and advancing
knowledge on their sustainable use [14].

Studies on medicinal markets have been reported in
regions such as Yunnan, Sichuan, and Guizhou in China,
providing valuable resources for understanding the tra-
ditional Chinese medicinal cultures of diverse ethnic
groups [15, 16]. Although scholars have conducted sur-
veys in some regions of Guangxi [17-19], a comprehen-
sive investigation into the availability of medicinal plants
in the traditional markets of the Hakka region in south-
eastern Guangxi remains absent. This study has con-
ducted market surveys to document the medicinal plants
traded in the local markets of Bobai County and Luchuan
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County in southeast Guangxi. The collected data will be
compared with previous reports from similar regions of
China to assess the consistency of the knowledge system
and evaluate the potential for the sustainable utilization
of these plants, including their use in the formulation of
new medicinal products. Additionally, this study aims to
protect and preserve the traditional knowledge of these
medicinal plants, ensuring that valuable local practices
and expertise are not lost to time and urbanization.

Materials and methods
Study area
Yulin City is located in the southeastern part of Guangxi
Zhuang Autonomous Region, with over 7.2 million peo-
ple. The majority of the population is Han Chinese. The
Han dialects have three main variants: Cantonese, Min
dialect, and Hakka dialect. The Hakka dialect, spoken by
over 3 million people, is primarily distributed in Bobai
County and Luchuan County[9]. Yulin has a mild and
humid climate, characteristic of a subtropical monsoon
climate, with an average temperature ranging from 22.5
to 23.2 °C and annual rainfall between 1070.6 and 1434.6
mm. In the northeast, the city is bordered by Darong
Mountain, and in the southwest by Liuwan Mountain.
The region’s diverse topography, including mountains,
hills, valleys, terraces, and plains, is dominated by wide-
spread hills and plateaus. Plains and basins account for
17.4% of the total area, hills, and plateaus make up 49.4%,
and mountains cover 33%. This unique geographical
environment and favorable climate have nurtured abun-
dant plant resources. According to statistics, Yulin City is
home to 229 families and 4343 species of vascular plants,
including two species protected at the national level (Cat-
egory I), eleven species protected at the national level
(Category II), and eleven species designated as key pro-
tected plants in Guangxi [20]. Among the diverse wild
plant resources, many medicinal plants are included.
Yulin is known as the “Southern Medicinal Herb Capi-
tal” and has long relied on advantageous climate and soil
resources to develop large-scale cultivation of Chinese
medicinal herbs. The city is a major producer of well-
known medicinal plants such as Cinnamomum cassia,
Llicium verum, Abrus pulchellus subsp. cantoniensis and
Asparagus cochinchinensis have a long history of cultivat-
ing traditional Chinese medicinal plants [21]. At present,
Yulin’s medicinal herb industry has formed a large-scale,
industrialized effect, with over 3.8 million acres dedi-
cated to the cultivation of medicinal herbs, making it an
essential medicinal herb distribution center in China and
an influential hub for global medicinal plant trade (http://
www.yulin.gov.cn/zjyl/ylgk/).

According to the literature review, combined with the
results of the previous survey and the suggestions of local
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managers, we selected several key investigation points
across Luchuan and Bobai counties, both of which are
under the jurisdiction of Yulin City (Fig. 1). These sites
were chosen due to their significance in local medicinal
plant trade and biodiversity. The locations represent a
range of both urban and rural settings, providing a com-
prehensive understanding of plant utilization practices
within these areas (Fig. 1). These investigation points
cover a wide range of medicinal markets, offering valu-
able insights into the local trade of medicinal plants and
contributing to our understanding of ecological and cul-
tural practices surrounding medicinal plant use in these
areas.

Ethnobotanical survey

We conducted this study from August 2021 to Novem-
ber 2024, following the basic survey method of ethno-
botany, namely the “5W + 1H” method [22]. We followed
the ethical guidelines of the International Society of Eth-
nobiology [23] during this study period. For example,
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informed consent was obtained from all participants
before the interviews, ensuring their voluntary participa-
tion and awareness of the study’s objectives and proce-
dures. We recorded the participant’s information (name,
gender, age, education, occupation) and the local name,
usage, purpose, and part of the medicinal plants used.
In addition, using key informants’interviews and semi-
structured interviews, we visited the field to collect plant
specimens from the surrounding fields, hillsides, and
forests of some Hakka people who had large stalls sell-
ing herbal medicines and rich traditional knowledge
of Chinese medicine. Finally, we compiled a catalog of
medicinal plants and related traditional knowledge in the
traditional market of southeastern Guangxi. The inform-
ants (shopkeepers) were chosen purposefully, and key
informant interviews were chosen based on referrals. A
total of 64 men and 42 women aged between 30 and 92
were consulted for gathering information on medicinal
plants used and sold in the Hakka market. To validate the
information obtained from the field, 28 key informants
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Fig. 1 Map of the study area. (Wanzhang Market, Luchuan County; JZ: Jiuzhou Market, Luchuan County; WS: Wushi Town; DQ: Dagiao Town; LT:
Liangtian Town; QH: Qinghu Town; GC: Gucheng Town; BB: Bobai Town (Dongxu Street); YQ: Yinggiao Town Market; NB: Nabu Town; HL: Huangling
Town; SH: Shahe Town; SM: Shuiming Town; DG: Dungu Town; LJ: Lingjiao Town; SW: Songwang Town)
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were consulted. The key informants were traditional
herbalists, older adults with experience selling Hakka
medicine, and professors who have worked in Hakka
medicine for a long time.

Plant identification and voucher collection

The voucher specimens were collected for each plant
recorded in the medicinal markets of Yulin City, Guangxi.
For species that were challenging to identify, follow-up
investigations were carried out across different seasons to
gather complete specimen materials. Each specimen was
documented through high-quality photographs, captur-
ing images of the plant, its habitat, and detailed close-ups
of flowers and fruits. These voucher specimens were pre-
served in the herbarium of the Natural History Museum
of Guangxi (NHMG). Comprehensive data were recorded
for each specimen, including collection location, GPS
coordinates, habitat details, phenological stages, plant
characteristics, local names, scientific names, and docu-
mented uses.

Following the initial collection, plant identification was
conducted through reference to trusted resources such
as the eFlora of China (http://www.efloras.org/), the Chi-
nese Virtual Herbarium (https://www.cvh.ac.cn/), and
World Flora Online (https://www.worldfloraonline.org/).
For specimens with uncertain identification, additional
verification was sought from subject-matter experts in
relevant botanical fields, utilizing the Chinese Virtual
Herbarium for further confirmation.

The results of these field surveys, along with the iden-
tification of the collected specimens, were compiled into
an ethnobotanical inventory of medicinal plants traded
in the Yulin Hakka medicinal markets. This inventory
includes local and scientific plant names, taxonomic clas-
sifications, and detailed information on plant uses, pro-
viding a comprehensive dataset that will support future
research and applications in the region’s medicinal plant
trade.

Data analysis

To ensure consistency in reporting medicinal plant usage,
we categorized all diseases into 14 groups based on the
International Classification of Primary Care (ICPC-
2) [24], with localized adjustments informed by our
research findings: physical trauma, skin diseases, heat-
clearing and detoxification, digestive system diseases,
nervous system diseases, respiratory system diseases,
tonic conditions, urinary system diseases, ophthalmolog-
ical disorders, cancer, endocrine system diseases, gyneco-
logical diseases, postpartum recovery, male-specific
diseases, and others.

Page 4 of 44

Relative frequency citation (RFC) was calculated
to assess the consensus among the informants on the
reported medical plants. It was calculated as follows:

RFC = Fe
N

REC is the ratio of the number of respondents men-
tioning the use of the medical species (FC) to the total
number of respondents in the survey(N) [25].

For each species, the relative importance value (RI) was
calculated to understand the importance of the species in
the studied area as follows;

RI = NM+NT

RI is the sum of the NM and NT, which together pro-
vide a measure of the species’relative importance within
the study area [26, 27]. RI for each species evaluates the
species’significance in the studied area. The RI is the
sum of two components: NUC and NT. NUC refers to
the number of use categories attributed to a particu-
lar species, normalized by the number of use categories
associated with the most versatile species in the study.
Similarly, NT represents the number of different types
of uses assigned to a species, normalized by the number
of use types assigned to the most important taxon. This
approach ensures that the RI reflects both the breadth
and diversity of a species’ uses. In this study, NUC specif-
ically corresponds to the number of therapeutic modali-
ties (NM) assigned to a species, divided by the total
number of modalities across all species.

A comparative analysis was done within the Luchan
and Bobai Hakka community markets using the data
from this study. Later, we also compare our results with
similar studies in Hakka medicinal plants from Ganzhou
[28] and Guangdong [5]. For the comparative analysis of
the species with the other Hakka communities than our
studies, we used only accepted names using Plants of the
World Online (https://powo.science.kew.org/).In Gan-
zhou out of 97 reported species, only 92 were valid for
the analysis, and of the 94 species 93 were validated in
Guangdong. In our study, 305 species were valid for fur-
ther analysis out of 308 species reported in the field. Fur-
ther, we also used the Jaccard index of similarity to check
the species richness recorded by our studies, along with
the study of Ganzhou and Guangdong, following Jaccard
[29]:

c
accard Index of Similarity (JI) = ———
J X yOh = ——5—
Where a is the number of species used by residents
in community A; b is the number of species used by
residents in community B; and c is the number of spe-
cies used by residents in both communities A and B. JI
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represents the similarity of plants used between com-
munities A and B.

Results

General characters of the Hakka market

In the Hakka communities of Southeastern Guangxi
Province of China, market days (locally termed “xu
days”) are scheduled according to the lunar calendar on
dates ending in 1, 4, 7, 2, 5, 8, and 3, 6, 9. On regular
market days, approximately 10 stalls in the county seat
sell medicinal plants, while township markets feature
3-5 such stalls. Around the Dragon Boat Festival (from
the 1st to the 5th of the fifth lunar month), the number
of stalls selling medicinal plants in townships remains
relatively stable. In contrast, this number increases to
15-25 stalls in the county seat. Vendors are predomi-
nantly elderly individuals over 60 years old, comprising
64 males and 42 females. Most are primarily farmers
who opportunistically gather medicinal plants dur-
ing market days or festivals to supplement household
income. A smaller subset of vendors relies on selling
herbs and practicing traditional medicine for their live-
lihood; these individuals typically possess extensive
pharmaceutical knowledge inherited mainly from elder
relatives within their clan.

Medicinal plants at these markets are sold by bundle
or weight (Fig. 2). Bundles typically consist of several to
over a dozen herb types, priced at approximately 5-20
RMB per bundle (0.7-2.8 USD). Medicinal herbs sold
by weight are primarily intended for internal use and
are commonly processed into slices or sold whole. Typi-
cal examples include Nanhaia speciosa roots priced at 90
RMB/kg (approximately 12.6 USD/kg), whole plants of
Canscora andrographioides at 120 RMB/kg (16.8 USD/
kg), vines of Spatholobus suberectus at 80 RMB/kg (11.2
USD/kg), and tubers of Curcuma phaeocaulis at 20 RMB/
kg (2.8 USD/kg).

Medicinal plants recorded

We recorded 305 species of 103 families and 246 gen-
era (Table 1). Among the families, Fabaceae (27 species),
Asteraceae (18 species), Rubiaceae (14 species), and
Lamiaceae (12 species) are the most represented. The
most speciose genera include Ardisia (5 species), Ficus
(4 species), and Phyllanthus (4 species), while 234 genera
are either oligotypic (2 species) or monotypic (1 species).
Of the 305 species recorded 94 species were globally least
concern (LC), seven species were data deficit (DD), two
species were nearly threatened (NT) and one was vulner-
able (VU) based on the IUCN Red List of threatened spe-
cies (https://www.iucnredlist.org/).
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Life forms and parts of plants used

The majority of medicinal plants sold at markets in the
Hakka communities of Southeastern Guangxi Province
of China are herbs, comprising 130 species (42.62%),
followed by shrubs with 82 species (26.89%), climb-
ers with 47 species (15.41%), and trees with 46 spe-
cies (15.08%). Regarding the plant parts utilized, leaves
are the most frequently used, accounting for 122 spe-
cies (32.36%), followed by whole plants for 84 species
(22.28%), roots for 62 species (16.45%), aerial parts for
52 species (13.79%), and stems for 28 species (7.43%).
Whole plants are predominantly used among herba-
ceous species, representing 70 species (53.85%) out of
the 130 herb species recorded (Fig. 3).

Plants used in the treatment of diseases and ailments

The recorded medicinal plants (305 species) exhibit 63
therapeutic effects and are utilized to treat 117 disease
ailments across 14 categories. Of them, most of the
plants were used in the treatment of physical trauma
(Trauma) 126 species (41.31%), followed by digestive
diseases 96 species (31.47%), skin diseases 90 species
(29.51%), detoxification 79 species (25.90%), respiratory
57 species (18.69), neurology 28 species (9.18%), other
25 species (8.19%), nourishment 23 species (7.54%),
postpartum recovery 18 species (5.9%), Ophthalmology
seven species (2.29%), diabetes and anorexia seven spe-
cies (2.29%), cancer six species (1.97%) and male dis-
ease three species (0.98%) (Fig. 4).

Quantitative indices

A total of 28 medicinal plants sold in traditional mar-
kets of the Southeastern Guangxi Hakka region exhibit
high citation frequencies (RFC >0.5), with Smilax
glabra, llex asprella, Ficus simplicissima, Grona styraci-
folia, and Spatholobus suberectus demonstrating nota-
bly elevated citation rates (some images are shown in
Fig. 5). Among these 28 highly cited species, the pre-
dominant therapeutic categories include wound healing
(15 species), heat-clearing and detoxification (10 spe-
cies), digestive remedies (10 species), respiratory treat-
ments (10 species), and postpartum wind-expulsion (8
species).

We documented 23 medicinal plants with relative
importance (RI) values >1.25, among which Cordyline
fruticosa, Ficus simplicissima, Spatholobus suberectus,
Pandanus urophyllus, and Palhinhaea cernua exhibit
notably high RI values (Fig. 5). These species are preva-
lent in the region and are widely recognized by the local
population.
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Comparative analysis

This study recorded 259 unique medicinal plant species,
surpassing the records for Ganzhou (67 unique species)
and Guangdong (53 unique species). Across the three
sites, only 10 species were common, namely Paederia
foetida L., Liquidambar formosana Hance, Physalis
angulata L., Ficus simplicissima Lour., Lophatherum
gracile Brongn., Smilax glabra Roxb., Verbena offici-
nalis L., Agrimonia pilosa Ledeb., Vitex negundo and
Boehmeria nivea (L.) Gaudich. Southeastern Guangxi

Fig. 2 Herbs sold at local Hakka market, a Qinghu Town, b Wushi Town, ¢-d Jiuzhou Market, e Nabo Town, f Bobai Town
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and Guangdong share a higher number of species (36
unique species, Jaccard index [JI] =0.1) compared to
Southeastern Guangxi and Ganzhou (21 unique spe-
cies, JI =0.06) (Fig. 6).

Discussions

Traditional market medicine culture in the Hakka region

of southeastern Guangxi

The Hakka people follow traditional Chinese medicine,
adapt to local conditions, and use local materials due to
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their proximity to the remote area and local resources.
With the efforts of generations of Hakka ancestors, they
gradually explored the customs of disease prevention and
treatment suitable for the local environment, forming a
Hakka medical culture with strong regional characteris-
tics [30]. Traditional markets are the showcase of tradi-
tion and culture [31].

Our study demonstrates that the use of traditional
medicinal plants and selling culture in Hakka not only
benefits the community’s health system but also serves
as a source of income for the local people. However, the
dependency on selling such plants is occasional (mostly
in dragon festivals) for most people, with only a few sell-
ing medicinal plants throughout the year. The plants were
sold in traditional ways such as in bundles or weight, and
people were earning good sums of amounts through the
sale of these medicinal herbs. Hence, medicinal plant col-
lection and selling has been an income-generating option
for people with low incomes and minorities [32]. They
have good economic value, indicating their role in rural
livelihood and income generation is important [33]. Most
of the occasional vendors were farmers, which is posi-
tive for the sustainability of the local farmers continuing
their occupation and passing the tradition to their future
generations. However, it is worrisome that most vendors
were over 60, which might cause problems in the verti-
cal transfer of traditional knowledge systems. The vertical
transfer of traditional knowledge has shaped the knowl-
edge plants used in China and the world [34]. Hence,
the younger generations should be promoting medicinal
plant use and selling activities. The vertical knowledge
of these traditional plants should be continued through
enhancing interactions with the elder and young genera-
tions to continue important traditions and their knowl-
edge [35]. These important practices and knowledge
should be promoted and continued. They are important
for promoting the Hakka culture and their expertise
through vertical and horizontal knowledge transfer.

Medicinal plants recorded

We recorded more medicinal plants than previous stud-
ies in Hakka communities [5, 28]. This is related to the
number of sites included in this study and the focus of
the studies on the traditional market. More records of
medicinal plants might also be related to cultural adap-
tation acculturation [36]. The Hakka communities share
living areas with the Cantonese. In other southeastern
Guangxi regions not far from Bobai County and Luchuan
County, such as Fangchenggang City and Guigang City,
a significant portion comprises ethnic minorities, includ-
ing the Yao and Zhuang peoples. The Hakka community
has cultivated a rich Hakka traditional Chinese medicinal
culture through sustained interaction with these diverse
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local groups. Further, the area’s environment and remote-
ness have also supported a rich knowledge of medicinal
plants used in the area. The medicinal plants reported
by our studies are similar and more comprehensive than
the previous reports on medicinal plants [37], food medi-
cine such as soups [6, 38], and functional food [28]. These
plants have a scope of promoting medicinal well-being,
diet support, and food security [39].

Herbs were primarily used as medicine, followed by
shrubs, trees, climbers, and parasites. The diverse num-
ber of species recorded in different categories has impli-
cations for preparing new drugs and supporting the
treatment of old and new diseases such as the coronavi-
rus [40]. Among the parts used, leaves use is a sustain-
able approach; however, using all the plant’s aerial parts,
whole parts, and roots is worrisome, particularly in trees.
Using roots or whole plants poses a conservation threat
to such plants [41]. The diverse plants recorded by our
study have expanded the depth of traditional medicinal
plants in the Hakka community. Hence, future research
can focus on the sustainable use and management of
such species.

Some plants recorded by this study are both medicine
and food medicine. Studies have shown that medici-
nal plants with relatively high RI values have fewer side
effects and are easier to obtain [27]. Local people are
very familiar with plants with high RI value and their
use in treating various diseases. For example, Cordyline
fruticosa is used by Hakka people to treat injuries, diges-
tive diseases, and hemorrhoids. It has multiple effects,
including blood tonic, hemostasis, and diarrhea. It shows
medicinal plants play a vital role in traditional Chi-
nese medicine in the Hakka community in southeastern
Guangxi and have potential development value.

Patterns of medicinal plant use across disease categories

About 41% of the plants recorded were used in the treat-
ment of physical trauma, including insect bites, snake
bites, and other injuries of the bodies, which are the most
common and easily known diseases ailment. Hence, peo-
ple might have developed a more resilient system for
easily detected diseases, similar to other studies [42].
Likewise, more than 30% of the medicinal plants recorded
were for digestive disease ailments and local diseases.
Few medicinal plants were reported for diseases like dia-
betes, anorexia, and cancer, as these diseases are not local
and easily known diseases by local methods. Local com-
munities have gone through a series of hits, trials, and
successes for common diseases. However, hits and trials
could not go through the long term for new forms of dis-
eases and uncommon diseases. Hence, people might not
have developed more medicinal alternatives for such dis-
eases and ailments, and while using medicinal plants for
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complicated and new diseases, people should take more
caution [40]. It is positive to record that nature and com-
munities have diverse medicinal plants for treating differ-
ent diseases and ailments, but precautions must be taken
while using such plants. Consultation with an herbalist or
traditional healer before using them is recommended.

Comparison of traditional knowledge of medicinal plants
in different Hakka regions

Our study reveals considerable variation in medicinal
plant use among different Hakka communities. Specifi-
cally, the similarity index between the medicinal plant
species recorded in the traditional markets of south-
eastern Guangxi and those documented in Hakka

communities in Guangdong by Au et al. [5] is only 0.10,
indicating a very low overlap in species composition [5].
The utilization of medicinal plants in a given region
is not solely determined by local plant diversity but is
also shaped by cultural, social, and economic contexts
[43, 44]. Guangxi is a multi-ethnic province, home to 11
recognized minority groups, including the Zhuang and
Yao, and to the Han majority. Through long-term cul-
tural interaction and adaptation, the Hakka people who
migrated to Guangxi have developed a unique system of
traditional medicinal knowledge that reflects their herit-

age and influences from surrounding ethnic communities
[45].
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This intercultural exchange is evident in the wide-
spread use of medicinal species traditionally associated
with the Zhuang people, such as Nanhaia speciosa, Ficus
simplicissima, and Zanthoxylum nitidum, also frequently
found in Hakka markets. Similarly, local Hakka popula-
tions have partially adopted classification systems from
Yao ethnomedicine. For example, Kadsura coccinea and
Kadsura long pedunculate are, respectively, referred
to as “da zuan” and “xiao zuan” by both Yao and Hakka
communities. These species are used to dispel wind and
dampness, promote blood circulation, alleviate pain,
and stop bleeding—mainly in treating traumatic injuries
and rheumatism. The influence of Yao ethnomedicine is
further reflected in the extensive use of wind-dispelling
herbs, which are common to both ethnic groups. Shared
species include Vitex negundo, Liquidambar formosana,
Blumea balsamifera, Inula cappa, and Sarcandra glabra.

Notably, our study differs from previous surveys by
covering a wider range of market sites and incorporating
longer-term ethnobotanical fieldwork, allowing for the
documentation of more underreported and distinctive
species. Environmental variation among sites likely con-
tributes to differences in local plant availability and diver-
sity [46], shaping plant use knowledge. Additionally, local

socioeconomic conditions may influence the retention,
transmission, and adaptation of ethnomedicinal practices
[47].

Challenges and opportunities of sustainability of medicinal
plants
The medicinal plants recorded have primarily three ben-
efits in terms of local context, which include support in
rural revitalization through income generation, con-
servation of traditional knowledge, and conservation of
plants. The Hakka communities of southeastern Guangxi
have rich knowledge of medicinal plants. The systematic
utilization of these plants supports rural revitalization
through the trade of these plants [48]. The traditional
market significantly supports conserving the traditional
knowledge system, which will further foster the horizon-
tal transfer of this knowledge to the community, which
is important for conserving the traditional heritage. The
medicinal plants useful for medicine will be planted or
cultivated in home gardens, which will benefit and sup-
port the conservation of such plants [49].

The area faces three significant challenges: habitat deg-
radation, obstruction of succession, and acculturation
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caused by the Yulin Chinese Medicine Port. The habi-
tat of the many important plant species is degraded due
to forest clearance and Eucalyptus plantations. Some
medicinal plant resources that were more common in
the past are now scarce. Of the 305 species recorded,
only 104 species (34.09%) were listed under the global
IUCN red list of threatened species, of which two were
nearly threatened (NT) and one was vulnerable (VU).
The nearly threatened species (Eucalyptus robusta and
Platycladus orientalis) and vulnerable species (Lithocar-
pus pachylepis) should be used carefully to ensure their
stable population. These species should be integrated
into agroforestry activities, which could promote and
conserve them. With the rapid decline of medicinal plant
resources, the traditional knowledge related to them is
gradually disappearing [50]. For example, some medicinal
plants, Capparis versicolor Dendrobium sp., Tinospora
sagittata, Cannabis sativa, and Melodinus cochinchin-
ensis were corded in the past as a treatment for various

diseases [51]. Still, they were rarely mentioned by the
respondents in this survey.

Moreover, with the rise of modern medicine and
changes in lifestyle, people are losing faith in traditional
Chinese medicine (TCM). This has led to the marginali-
zation of rural doctors. Compounded by the family-cen-
tric “knowledge transmission within the family and not
beyond” cultural practices, traditional medicinal knowl-
edge faces vertical and horizontal transfer difficulties.

The Yulin Chinese Medicine Port is one of China’s
largest markets for traditional medicinal plants[52]. The
port provides convenience for the circulation of medici-
nal herbs, helps spread TCM knowledge, and introduces
potential adverse effects. On the one hand, commercial-
izing large-scale medicinal materials encourages the
homogenization of medicinal plant products. This trend
poses a risk to the traditional knowledge of medicinal
plant diversity, especially as market demand grows for
certain high-output, standardized medicinal materials.
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Suppliers and traders often focus on high-demand, mass-
produced herbs, which neglect local, specific medici-
nal plants. As a result, some locally used plants and the
traditional knowledge associated with them could be
overshadowed or replaced by mainstream market prod-
ucts. On the other hand, the market operation requires
an ample supply of medicinal plants, which leads to the
large-scale and low-price resale of many wild plants
to the Yulin Chinese Medicine Port Market. This has
resulted in the gradual decrease of some common medic-
inal plants in the local area, which is not conducive to the
sustainable utilization of local medicinal plant resources.

Thus, while the Yulin Chinese Medicine Port fosters
the circulation of medicinal herbs, its tendency toward
standardization may undermine the diversity of tradi-
tional medicinal plants and their knowledge. The sus-
tainable use and conservation of local medicinal plants
play a vital role in preserving and transmitting ethnobo-
tanical knowledge [53]. The sustainable use of the plants
can be achieved by strengthening cooperation among
the government, research institutions, and enterprises,
using modern scientific methods to ensure the contin-
ued application of traditional medicinal plants in mod-
ern society while preserving their cultural and ecological
significance.

Limitations of the study

This study is primarily based on the interview of
medicinal plants knowledge with the traditional Hakka
shopkeepers in the traditional medicine market in
southeastern Guangxi. This work has only covered the
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documentation of medicinal plants in the traditional
markets, assessed the ethnobotanical value of each plant
in the market, and compared it with similar studies in
another region. Future studies can focus on taking the
data from sellers and non-sellers, conducting economic
analysis of each plant in the area, the factors influencing
the plants used and sold, and the pharmacological rele-
vance of the plants used in medicine.

Conclusion

The traditional Hakka medicine market in southeastern
Guangxi is rich in medicinal plant resources with both
therapeutic and nutritional value. These markets play
a vital role in preserving local knowledge and support-
ing community livelihoods. However, the frequent har-
vesting and sale of herbs—particularly stems, roots, and
whole plants—raise conservation concerns. Commonly
used species tend to show higher relative importance
(RI) values than rare ones. Challenges such as land use
change, weakened knowledge transmission, the influ-
ence of modern medicine, and declining local interest
threaten the sustainability of both the markets and the
associated traditional knowledge. Nevertheless, the prox-
imity to regional hubs like the Yulin Chinese Medicine
Port presents opportunities to expand trade and enhance
economic value. We recommend integrating native spe-
cies into cultivation practices, strengthening knowledge
transmission, and promoting product development and
public awareness to ensure the long-term sustainability
of these ethnobotanical resources.
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