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Abstract 

Background Wild edible plants hold a significant position in the lives of local residents, serving as a primary food 
source or supplement. Laifeng County, located in the hinterland of the central mountainous area of China, boasts 
abundant wild edible plant resources. The Tujia people, residing here for generations, have accumulated a wealth 
of traditional knowledge in the long-term practice of utilizing wild edible plants. The aim of this study is to document 
and organize the traditional utilization of wild edible plants by the Tujia ethnic group in Laifeng.

Methods An ethnobotanical investigation, comprising semi-structured interviews, key informant interviews, 
and participatory observations, was conducted in 26 traditional villages in Laifeng County from May 2023 to June 
2024. A total of 252 informants were interviewed, from whom information about wild edible plants, including edible 
parts, food categories, consumption modes, and multiple uses was collected. The relative frequency of citation (RFC) 
and the cultural food significance index (CFSI) were calculated to identify the cultural importance of wild edible 
plants.

Results A total of 163 species of wild edible plants consumed by the Tujia people in Laifeng, belonging to 64 families 
and 118 genera and related traditional knowledge were collected, including vegetables (78), fruits (52), wine-soaking 
plants (12), spices (11), food substitutes (9), tea substitutes (6), nuts (5), coagulants (2), and oil (1). The most frequently 
used families were Rosaceae, Asteraceae, and Poaceae, with 23, 10, and 10 species, respectively. The most commonly 
utilized plant parts were fruits, leaves, and stems. RFC and CFSI analyses identified 14 species of wild edible plants 
with high cultural importance in the local diet, such as Allium macrostemon, Houttuynia cordata, and Hovenia acerba.

Conclusions The Tujia ethnic group in Laifeng demonstrates extensive knowledge in their traditional usage of wild 
edible plants, offering unique and robust insights into the harvesting, processing, and consumption of these 
resources. Over time, this practice has become an integral part of the local food culture. These findings contribute 
to the preservation of the Tujia culture of wild edible plants in Laifeng and the conservation and development of wild 
edible plant resources.
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Introduction
Wild edible plants (WEPs), which are non-artificially 
cultivated and domesticated, and can be harvested from 
their indigenous habitats, serve as food sources [1, 2]. 
WEPs can serve as either the primary food source or a 
dietary supplement for local residents, thereby ensuring 
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their sustenance security and balanced diet, as well as 
functioning as a primary economic resource or supple-
ment through their processing and commercialization 
[3–5]. Furthermore, WEPs could provide invaluable 
genetic reservoirs for the cultivation of novel crops and 
the identification of new germplasms [6, 7]. The practice 
of harvesting and consuming WEPs not only meets local 
dietary demands as a crucial element of a global suste-
nance strategy, but also aids in the preservation of local 
cultural traditions [8, 9].

In regard to WEPs, international research primar-
ily focuses on countries and regions in Asia, Africa, 
and Europe [10–12]. Ethnobotanical surveys of WEPs 
in China have been undertaken among the Han [13], 
Tibetan [14, 15], Dulong [16], Yi [17], Naxi [18], Mon-
golian [19], and Gelao [20] ethnic groups. These studies 
both document the traditional knowledge of local con-
sumption of wild plants and evaluate the importance and 
value of these WEPs in local culture using quantitative 
methods. Moreover, advanced modern food science and 
technology have been utilized in studying the nutritional 
composition of WEPs, establishing a new research direc-
tion in the ethnobotany of WEPs [21, 22].

The Tujia ethnic group, descendants of the ancient Ba 
people, boasts a rich history and profound cultural her-
itage, primarily distributed in the border areas of cen-
tral southern and southwestern China [23, 24]. Through 
enduring production, lifestyle, and social practices, the 
Tujia people have accumulated extensive traditional 
knowledge and experience in consuming WEPs. At pre-
sent, research on the Tujia ethnic group mainly focuses 
on anthropology, sociology, language, art, architecture, 
and other aspects, and has conducted detailed studies 
on the Tujia ethnic group from various perspectives [25]. 
However, scant research has been conducted that inte-
grates the relationship between Tujia culture and local 
environment and plant resources. The Tujia people, hav-
ing resided in the Wuling Mountains for generations, 
have long adapted to the mountainous environment, 
thereby forming a comprehensive set of traditional 
knowledge and agricultural practices associated with the 
utilization of wild edible plant resources. Therefore, it is 
necessary to study the Tujia ethnic group from the per-
spective of the mutual relationship between humans and 
plants [26].

Since its inception, ethnobotany has concentrated on 
the traditional knowledge and culture aspects of human 
botany, including their applications, to investigate the 
interrelationships between humans and plants [5, 27]. 
Nonetheless, contemporary research on the ethnobot-
any of the Tujia ethnic group largely centers on medici-
nal plants in western Hunan [28, 29] and southeastern 
Chongqing [30], with the majority of these studies honing 

in on the traditional knowledge of a specific type of plant, 
such as Akebia sp. [31] and Gesneriaceae [32]. Few 
reports exist on the knowledge of WEPs traditionally 
utilized by the Tujia ethnic group. Only Wu provided an 
overview of the edible plants and cultural connotations of 
the Tujia ethnic group in the central China mountainous 
area [33]. There remains a pressing need to collate and 
examine extensive knowledge on the traditional utiliza-
tion of Tujia plants.

Situated in the Enshi Tujia and Miao Autonomous Pre-
fecture in southwestern Hubei Province, Laifeng County 
boasts a rich history. The original Sanmao Xuanfusi was 
founded here, making it as one of the earliest tusi (local 
hereditary tribal chieftains) settlements in the Tujia 
ethnic region. Laifeng County represents a typical set-
tlement area for the Tujia ethnic group in the southwest-
ern region of Hubei Province. As of the end of 2022, the 
Tujia ethnic group constitutes the most populous eth-
nic minority in Laifeng County. The extensive history of 
county development, distinctive geographical location, 
varied climate, rich natural resources, and self-sustained 
ethnic economy of Laifeng have fostered a unique Tujia 
ethnic culture, cultivating an array of exceptional tradi-
tional knowledge on WEPs utilization.

Given this context, the present study adopts ethnobo-
tanical methods to conduct a systematic investigation of 
the WEPs traditionally utilized by the Tujia ethnic group 
in Laifeng, employing quantitative methods to identify 
and assess plants of high cultural significance. The signifi-
cance of this study is multifold: (1) It aims to safeguard 
and perpetuate the traditional ecological knowledge of 
WEPs utilized by the Tujia ethnic group in Laifeng while 
striving to record and conserve as much traditional eco-
logical knowledge and related technology as possible. 
(2) It seeks to examine the relationship between the tra-
ditional culture of the Tujia ethnic group in Laifeng and 
wild edible plant resources, explore WEPs with local 
Tujia characteristics, conserve and protect wild edible 
genetic resources, and offer firsthand data for the devel-
opment of nascent edible plant resources. (3) It pro-
motes the inheritance and further development of the 
high-quality traditional culture related to biodiversity of 
the Tujia ethnic group in Laifeng, thereby serving as a 
foundation for rural revitalization, biodiversity conserva-
tion, ecological civilization construction, and sustainable 
development.

Methods
Study sites
Laifeng County (29°06′–29°41′ N, 109°01′–109°27′ E) is 
under the jurisdiction of Enshi Tujia and Miao Autono-
mous Prefecture in Hubei Province. Situated in the south-
west corner of Hubei, it borders Longshan in Hunan to 
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the southeast, Youyang in Chongqing to the southwest, 
and Xianfeng and Xuan’en to the north. Positioned at the 
junction of Hubei, Hunan, and Chongqing, and is known 
as "crossing three provinces with one foot" [34]. Laifeng 
County governs 8 townships, including Xiangfeng Town, 
Lushui Town, Dahe Town, Baifusi Town, Jiusi Town, Gel-
eche Town, Manshui Township, and Sanhu Township, 
with 184 villages and 12 communities.

The climate of Laifeng County is characterized as a 
subtropical continental monsoon humid mountainous 
climate, with distinct four seasons, mild and humid con-
ditions, ample rainfall, and simultaneous rain and heat. 
Furthermore, influenced by non-zonal factors such as 
topography and terrain, it exhibits a three-dimensional 
climate characteristic of diverse environments and sig-
nificant vertical differences. The annual sunshine hours 
in Laifeng County are 4425.8  h, with an average annual 
temperature of 15.9 ℃ and an average annual precipita-
tion of 1400  mm [35]. The superior climate and fertile 
soil conditions have created abundant and diverse bio-
logical resources in Laifeng County. Laifeng County has 
706 species of high and low plants in 109 families, and 
130 species of wild animal resources [36]. There are over 
a hundred unique resources in the county, and it is a 
favorable place for producing agricultural and specialty 
products as well as authentic Chinese medicinal herbs 
such as Zingiber officinale, Vernicia fordii, Morella rubra, 
and Atractylodes macrocephala.

Taking Laifeng County as the research area, an eth-
nobotanical survey was carried out in villages with rich 

plant diversity and well-preserved traditional Tujia cul-
ture. Referring to the first to sixth batches of Chinese 
traditional villages, the first to third batches of Chinese 
ethnic minority characteristic villages, and the first to 
second batches of Chinese national forest villages, a total 
of 26 villages were identified as study sites (Fig. 1).

Literature research
Before conducting ethnobotany surveys, consult litera-
ture materials (Flora of China, Flora of Hubei, Flora of 
Enshi, A Brief History of the Tujia Ethnic Group), and use 
websites such as China National Knowledge Infrastruc-
ture and Web of Science to search for domestic and for-
eign research papers using keywords such as Tujia, Tujia 
research progress, Tujia ethnobotany, Tujia, Tujia ethical 
group, and Tujia Ethnobotany. Understand the wild plant 
resources and related research progress of the Tujia eth-
nic group in Laifeng through literature research.

Field survey and data collection
Ethnobotanical surveys were conducted in 26 selected 
villages from May 2023 to June 2024. Key informant 
interviews, semi-structured interviews, and participatory 
observation methods were used for the survey, while sim-
ple random sampling, snowball random sampling, and 
other methods were utilized to select information report-
ers in villages [37]. A total of 252 interviewees reported 
information, including 125 males and 127 females. The 
age range of the interviewees spans from 8 to 98  years 
old, with the majority aged between 40 and 79  years 

Fig. 1 Study site. a Location of study sites; b participatory observation; c semi-structured interviews
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old. Mostly, the interviewees were uneducated, elderly, 
and economically disadvantaged individuals. The iden-
tity of the information reporter includes farmers, salary 
workers, and retailers, with the majority being farmers 
(Table  1). During the interviews, primary inquiries and 
records included local names, availability, edible parts, 
frequency of use, consumption modes, taste, medicine 
use, collection months, and multiple uses of WEPs [38, 
39].

We collected voucher specimens and took digital pho-
tos of the plants involved in the investigation, and labeled 
the specimens. In order to identify plants, the voucher 
specimens were studied and compared with reference 
books (Flora of China, Flora of Hubei, Flora of Enshi) 
and electronic online resources (http:// www. iplant. cn/, 
https:// www. world flora online. org/, and http:// www. 
sp2000. org. cn/). All vascular plants are named according 
to World Flora Online (https:// www. world flora online. 
org/), and Shuwang Hou has identified all plant species. 
The voucher specimens are stored at the herbarium of 
the College of Horticulture and Gardening, Yangtze Uni-
versity, in Jingzhou, Hubei Province.

Quantitative ethnobotanical research
Evaluate the importance of WEPs in the Tujia culture of 
Laifeng using the relative frequency of citation (RFC) and 
cultural food significance index (CFSI).

Relative frequency of citation (RFC)
Relative frequency of citation refers to the proportion of 
people mentioning a species (also known as frequency 
of citation, FC) to the total number of reported pieces of 
information, regardless of its usage type [16, 40].

N is the total number of information reporters.
The value of RFC ranges from 0 to 1. The larger the 

index value, the higher the frequency and importance 
of mention of this species in the Tujia ethnic group in 
Laifeng.

Cultural food significance index (CFSI)
The cultural food significance index (CFSI) is used to 
evaluate the importance of WEPs in Laifeng Tujia culture 
[41, 42].

QI is the quotation frequency index, AI is the availabil-
ity index, FUI is the frequency of utilization index, PUI 

RFC =
FCs

N

CFSI = QI × AI × FUI × PUI

× MFFI × TSAI × FMRI × 10−2

is the parts used index, MFFI is the multifunctional food 
use index, TSAI is the taste score appreciation index, and 
FMRI is the food-medicinal role index.

The larger the CFSI value, the more important the role 
this plant plays in the diet culture of the Tujia ethnic 
group in Laifeng.

Jaccard index (JI)
The Jaccard index (JI) is used to evaluate the similarity 
between the WEPs of the Tujia ethnic group in Laifeng 
and other different ethnic groups and areas [43, 44].

a is the species number of WEPs of Tujia ethnic group 
in Laifeng, b is species number of WEPs of other area, 
and c is the number of species common to both areas a 
and b.

Results
Diversity of wild edible plants
The variety of WEPs traditionally used by the Tujia ethnic 
group in Laifeng is abundant and diverse. Through exten-
sive investigation and categorization, 163 different wild 
edible plants belonging to 64 families and 118 genera 
have been identified. Botanical and ethnobotanical infor-
mation including family names, scientific names, Chinese 
names, habits, food categories, edible parts, consump-
tion mode, collection months, multiple uses, FC, RFC, 
and CFSI is listed in Table 2. These WEPs comprise three 
groups: ferns (4 families and 4 species), gymnosperms (1 
family and 1 species), and angiosperms (59 families and 
158 species), with the angiosperms being the most plenti-
ful. The families containing the most WEPs are Rosaceae 
(23), Poaceae (10), Asteraceae (10), Amaranthaceae (7), 
and Lamiaceae (7), accounting for 35.0% of the total 
number of species (Fig. 2a).

Categorized by their habits, the WEPs traditionally uti-
lized by the Tujia ethnic group in Laifeng predominantly 
consist of herbs (69), comprising for 42.3% of the total. 
This is followed by shrubs (40, 24.5%), trees (24, 14.7%), 
and lianas (21, 12.9%). Bamboo plants are less common, 
with a total of 9 species (Fig.  2b). Due to their ease of 
harvesting, diverse variety, and broad distribution, herb 
plants are more frequently consumed than other habits.

The WEPs have also been categorized by their edible 
parts, yielding 16 categories including fruits, leaves, 
stems, aboveground parts, flowers, roots, seeds, rhi-
zomes, the whole plant, etc. Fruits (68, 41.7%) are the 
most commonly consumed edible parts, followed by 
leaves (40, 24.5%) and stems (34, 20.9%) (Fig. 2c).

JI =
c

a+ b− c

http://www.iplant.cn/
https://www.worldfloraonline.org/
http://www.sp2000.org.cn/
http://www.sp2000.org.cn/
https://www.worldfloraonline.org/
https://www.worldfloraonline.org/
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While the collection months may vary for different 
categories of WEPs, they are generally concentrated 
from March to October (Fig.  2d). The Tujia ethnic 
group in Laifeng prefer to collect tender stems and 
leaves of wild plants as vegetables for consumption, 
predominantly gathering wild vegetables from March 
to May in spring. Wild fruits and nuts have more vari-
ety, with the greatest collection occurring in sum-
mer and autumn from July to October, during which 
mature fruits and seeds are more abundant.

Owing to the diversity WEPs and dietary habits, var-
ious consumption modes are employed. There are 15 
consumption modes for WEPs, including being eaten 
raw, stir-fried, boiled, stewing with meat, soaking in 
wine, used as spices, and cold and dressed with sauce, 
etc. Eaten raw is the most common method, with a 
total of 63 species, accounting for 38.7%, followed by 
stir-fried (49) and boiled (31) (Fig. 2e).

Classification of wild edible plants
Based on the diverse purpose of consumption, the WEPs 
can be categorized into 9 distinct groups: vegetables, 
fruits, wine-soaking plants, spices, food substitutes, tea 
substitutes, nuts, coagulants, and oil. Among these, wild 
vegetables (78) and wild fruits (52) constitute the major-
ity, accounting for 79.8% of the total species (Fig. 2f ). This 
is followed by wine-soaking plants (12) and spices (11), as 
along with food substitutes (9), tea substitutes (6), nuts 
(5), and coagulants (2). Oil use is the least category, with 
only 1 species.

Wild vegetables
A total of 78 types of wild vegetables are traditionally 
utilized by the Tujia ethnic group in Laifeng, primarily 
cinsisting of leaves, stems, and aboveground parts. These 
are principally processed using methods such as stir-fry-
ing, boiling, and stewing with meat. The most frequently 
mentioned ones are Allium macrostemon, Houttuynia 
cordata, Pseudognaphalium affine, and Artemisia indica. 

Fig. 2 Diversity of wild edible plants used by the Tujia ethnic group in Laifeng. a Family distribution; b habit distribution; c edible parts distribution; 
d collection months; e consumption mode distribution; f food category distribution



Page 23 of 32Hou et al. Journal of Ethnobiology and Ethnomedicine  (2024) 20:94 

A macrostemon is a wild vegetable universally consumed 
by households of the Tujia ethnic group in Laifeng. It is 
typically served as a cold or pickled vegetable and can 
also be employed as a spice (Fig. 3a, b). A macrostemon 
is widely distributed in Laifeng County and is also culti-
vated in some Tujia courtyards as a supplement to Allium 
fistulosum, which is the principal spice. According to the 
Tujia ethnic group in Laifeng, A macrostemon possesses 
a more potent aroma and certain medicinal properties, 
rendering it beneficial as a vegetable and spice.
Houttuynia cordata is a medicinal and edible plant 

deeply cherished by the Tujia ethnic group in Laifeng. 
Every spring, as the temperature rises and new leaves 
sprout from the roots of H cordata, it is an optimal time 
to consume its tender roots and stems. Contrarily to 
the practice in Yunnan and Guizhou where the entire H 
cordata is consumed, the Tujia ethnic group in Laifeng 
restrict their consumption to the tender roots and stems, 
served cold and dressed with sauce. The above ground 

parts are more commonly utilized as herbal medicine to 
treat colds. In the local market town of Laifeng in spring, 
it is common to see vendors selling washed or pickled H 
cordata roots (Fig. 3c).
Pseudognaphalium affine and Artemisia indica are fre-

quently used by the Tujia ethnic group in Laifeng to pre-
pare glutinous rice cakes (Fig. 3d–f). In March and April, 
the Tujia ethnic group in Laifeng gathers the tender stems 
and leaves of P affine and A indica, processes them to 
removes their bitterness through hammering, kneading, 
and washing, and then mixes them with glutinous rice 
flour to produce cakes. These cakes are filled with ingre-
dients such as bacon, Allium macrostemon, Allium sati-
vum, dried tofu, and peppers, and are covered with leaves 
of Citrus sinensis. Cakes sold in the market town are 
typically made by combining P affine and A indica. Using 
only P affine results in softer cakes that are less easy to 
shape, while using A indica alone gives the cakes a darker 
color. The perfect blend of P affine and A indica results 

Fig. 3 WEPs used as vegetables. a Allium macrostemon being dried; b Allium macrostemon and Pteridium revolutum being sold; c Houttuynia 
cordata; d Artemisia indica; e Pseudognaphalium affine; f Make Artemisia indica and Pseudognaphalium affine cakes; g Artemisia lancea; h she Fan; i 
process Artemisia lancea 
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in cakes with a harmonious balance of color, aroma, and 
taste. Apart from P affine and A indica, Artemisia lancea, 
also known as “bitter Artemisia” by locals, is often used 
to prepare Shefan, a meal made by steaming a mixture of 
A lancea and glutinous rice (Fig. 3g–i).

Wild fruits
A total of 52 wild fruits are utilized for consumption by 
the Tujia ethnic group in Laifeng, typically eaten raw or 
employed for fruit wine production. The most popular 
ones include Hovenia acerba, Rosa laevigata, and Rosa 
roxburghii f. normalis. H acerba is consumed in the form 
of mature fruit stalks. In addition to eat it raw, the Tujia 
ethnic group in Laifeng also soaks it in wine, positing that 
the H acerba wine can alleviate weakness and cramps in 
the hands and feet (Fig. 4a). Studies have indicated that 
the extract from the stem of H acerba possesses robust 
antioxidant activity [45].
Rosa laevigata and Rosa roxburghii f. normalis are col-

loquially referred to as “sugar jars” and “prickly fruit,” 

respectively. They are both shrubs of the Rosaceae fam-
ily and can also be soaked in wine for consumption apart 
from being eaten raw (Fig. 4b–e). These two WEPs typi-
cally flourish near rivers and ditches. However, their pop-
ulations have largely diminished due to the construction 
of production and living infrastructure, as well as resent 
environmental damage.

Further, Rubus sp. are also cherished wild fruits of the 
Tujia ethnic group in Laifeng. Rubus corchorifolius, R 
rosifolius, R coreanus, and R setchuenensis are frequently 
mentioned and highly favored for their taste (Fig. 4f–h). 
In the case of Camellia oleifera, galls derived from its 
fruits and leaves are consumed. During periods of food 
scarcity, these are also stir-fried to alleviate hunger 
(Fig. 4i).

Spices
Spice plants, encompassing a total of 11 wild species, 
feature prominently in the diet of the Tujia ethnic group 
in Laifeng. The Tujia ethnic group in Laifeng favors the 

Fig. 4 WEPs used as fruits. a Hovenia acerba wine; b Rosa laevigata wine; c Rosa roxburghii f. normalis wine; d Rosa laevigata; e Rosa roxburghii f. 
normalis; f Rubus corchorifolius; g Rubus coreanus; h Rubus setchuenensis; i galls on Camellia oleifera 
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consumption of the unripe, tender fruits of Litsea mol-
lis, harvested from May to July. Following harvesting, it 
is immersed in oil and vinegar and consumed as a spice 
(Fig.  5a-b). Certain varieties of spices are cultivated in 
homegardens for convenient harvesting and use. The 
leaves of Perilla frutescens and Perilla frutescens var. 
crispa are frequently used to cook fish to eliminate the 
fishy smell (Fig.  5c). The leaves of Acorus gramineus 
are employed for stewing meat to enhance its aroma 
(Fig.  5d). The fruits of Hedychium coronarium are used 
for stewing chicken, the flowers are used for crafting oil 
tea soup, and the rhizomes are stir-fried. Heptapleurum 
delavayi, colloquially termed “fermented soybean leaf,” 
is favored by housewives, but is not directly utilized as a 
spice (Fig. 5e). Rather, it serves as a bedding to augment 
the aroma of fermented soybean during its production.

Food substitutes and tea substitutes
A total of 9 plant species serve as food substitutes, 
with Amorphophallus konjac and Pteridium revolutum 

being particularly favored by the Tujia ethnic group in 
Laifeng. A konjac tofu, made from tubers, and P revo-
lutum cake, derived from rhizomes, are commonly 
witnessed in the market town. Nevertheless, the pow-
der production yield for both these plants is relatively 
low. Informants report that only approximately 3 kg of 
P revolutum cake can be produced from 50 kg of its rhi-
zomes (Fig. 5f–g).

Six types of tea substitutes exist, among which 
Nekemia grossedentata, colloquially referred to as “vine 
tea,” has emerged as a major industry in Laifeng County, 
exhibiting robust growth (Fig.  5h–i). The Tujia ethnic 
group of Laifeng harvests the tender stems and leaves 
of wild N grossedentata in early spring, producing vine 
tea through the process of kneading, frying, and drying. 
Studies have indicated that tea brewed from N grossed-
entata is rich in diverse flavonoids, exhibiting antibac-
terial and anti-inflammatory properties [46].

Fig. 5 WEPs used as spices, food substitutes and tea substitute. a Litsea mollis; b Litsea mollis oil; c Perilla frutescens; d Acorus gramineus; e 
Heptapleurum delavayi; f Amorphophallus konjac cakes; g Pteridium revolutum cake; h Nekemias grossedentata; i Nekemias grossedentata tea
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Multiple uses of wild edible plants
The 124 species (76.5%) of WEPs traditionally used by the 
Tujia ethnic group in Laifeng hold not only edible value, 
but also serve multiple uses such as medicinal, orna-
mental, material, and fodder (Fig.  6). Of these, 70 spe-
cies are primarily used for their medicinal purposes. For 
example, Polygonum sibiricum (Fig. 7a), Eleutherococcus 
nodiflorus, Aralia echinocaulis, and others are frequently 
mentioned as medicinal and edible plants for treating 
conditions like rheumatism, traumatic injury, and bone 
grafting. Moreover, 23 species are regarded as tonics by 
the Tujia people in Laifeng, including Corallodicus corda-
tulus, Sceptridium ternatum, and Disporum longistylum, 
often used in meat stews for their medicinal properties 
(Fig. 7b–d).

In addition, certain WEPs have also been introduced 
and planted as ornamental plants in the homegardens 
of the Tujia ethnic group in Laifeng due to their orna-
mental value, such as Caragana sinica, Taxus wallichi-
ana var. mairei, Rhododendron simsii, and Elaeagnus 

Fig. 6 Multiple uses of wild edible plants used by the Tujia ethnic 
group in Laifeng

Fig. 7 WEPs used for multiple uses. a Polygonatum sibiricum; b Corallodiscus cordatulus; c Sceptridium ternatum; d Disporum longistylum; e Caragana 
sinica; f Taxus wallichiana var. mairei; g Rhododendron simsii; h Phyllostachys edulis pipe; i Zongzi wrapped in Indocalamus tessellatus 
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sp. (Fig.  7e–g). Castanea henryi, Castanopsis eyrei, and 
Castanopsis tibetana, which belong to the Fagaceae fam-
ily, are commonly used as firewood and building materi-
als. Musa basjoo, Cryptotaenia japonica, and Oenante 
Javanica are used as fodder for pigs and poultry. Bamboo 
is crafted into baskets, dustpans, pipes, among other pro-
duction tools and everyday utensils (Fig. 7h). The leaves 
of Musa basjoo and Indocalamus tessellatus are used to 
wrap cake and Zongzi (Fig.  7i). In addition to making 
cake, Artemisia indica is also hung outside the door with 
Artemisia argyi during the Dragon Boat Festival to ward 
off evil spirits, possessing cultural value. The roots of 
Rubus setchuenensis are employed in fabric dyeing.

Quantitative evaluation of wild edible plants
The RFC and CFSI were employed to evaluate the value 
and importance of WEPs among the Tujia ethnic group 
in Laifeng. The results are shown in Table  2. The CFSI 
value ranges from 0.05 to 6120. Referring to Pieroni’s 
research, the CFSI values were divided into 6 groups, 
namely very high significance (CFSI ≥ 300), high sig-
nificance (100 < CFSI ≤ 299), medium significance 
(20 < CFSI ≤ 100), low significance (5 < CFSI ≤ 20), vari-
able low significance (1 < CFSI ≤ 5), and negligible signifi-
cance (CFSI ≤ 1) [39].

In the 6 groups, the majority of species are clustered 
in the 4 groups with variable low significance, low sig-
nificance, medium significance, and negative significance, 
comprised of 42, 40, 30, and 22 species, respectively. Next 
are two groups, high significance and very high signifi-
cance, with 15 and 14 species, respectively.

A heat map analysis was performed on 59 species 
with high CFSI values in three groups: very high signifi-
cance, high significance, and medium significance. The 
results are shown in Fig. 8. When comparing the top 59 

species in the CFSI and RFC rankings, a total of 43 spe-
cies are shared. RFC alone represents the frequency at 
which a certain species is mentioned by the Tujia eth-
nic group in Laifeng, while the CFSI is a comprehensive 
score that includes not only the frequency mentioned, 
but also indices such as consumption method, con-
sumption frequency, and consumption taste. For 
instance, Sceptrum ternatum, considered a tonic by the 
Tujia ethnic group in Laifeng, boasts a good taste, but 
is relatively rare, with a CFSI of 37.8, placing it within 
the medium significance. During periods of scarcity, 
Lactuca indica, Alternanthera philoxeroides, and Che-
nopodium album were frequently consumed as wild 
vegetables, yet with the enhancement of living stand-
ards, they are presently seldom consumed. Instead, 
they are utilized as fodder for pigs and poultry, and 
their CFSI is of negligible significance.

Comparison of wild edible plants between Tujia ethnic 
group in Laifeng and other ethnic groups in different areas
In order to explore the differences in WEPs utilized 
by the Tujia ethnic group in Laifeng and other ethnic 
groups in different areas, we conducted a Jaccard index 
between our study on the Tujia ethnic group in Laifeng 
and data from five distinct ethnic groups and areas in 
China [17, 20, 47–49]. The results indicate that among 
the five selected areas, the Gelao ethnic group in north-
ern Guizhou exhibits the highest similarity to our study 
area, with a JI of 0.20, followed by the Gaowangjie area 
in Hunan and the Jianghua Yao Autonomous County 
in Hunan, with JI of 0.19 and 0.17, respectively. The Yi 
ethnic group in Liangshan Prefecture, Sichuan, and the 
Zhuang ethnic group in Fangchenggang, Guangxi, dem-
onstrate the lowest degrees of similarity with our study 
area, with only 0.10 and 0.09, respectively (Table 3).

Fig. 8 Heat map analysis of the top 59 CFSI of wild edible plants used by the Tujia ethnic group in Laifeng
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Discussion
The traditional knowledge of WEPs of the Tujia ethnic 
group in Laifeng is an important component of their 
dietary culture
The conventional utilization of WEPs is prevalent 
among local communities globally; however, the tra-
ditional knowledge of WEPs varies distinctly across 
different cultures [50]. The traditional knowledge con-
cerning the use of WEPs by the Tujia ethnic group in 
Laifeng constitutes a significant component of their 
dietary culture, with the gathering and processing of 
WEPs serving as a tangible representation of their die-
tary practices.

The conventional utilization of WEPs by the Tujia 
ethnic group in Laifeng is extensive and varied. In total, 
252 information reporters reported a total of 163 spe-
cies of WEPs. In addition, different edible parts of 16 
WEPs are processed into 9 different categories of food 
through 15 consumption modes. Simultaneously, the 
pre-consumption procedure of WEPs thoroughly epito-
mizes the traditional wisdom of the Tujia cuisine cul-
ture in Laifeng [51]. The locals are well aware of the 
plants that require processing prior to consumption to 
eliminate their toxicity or unsuitable parts, in an effort 
to avoid a bitter or astringent taste and make the food 
more palatable. For instance, for all bamboo types, the 
local people blanch and soak freshly gathered tender 
stems before consumption, followed by either stir-fry-
ing or pickling.

Through long-term production and lifestyle practices, 
the Tujia ethnic group in Laifeng has developed a mul-
titude of unique dietary cultures and habits. Many of 
these dietary practices preserve traditional knowledge 
associated with the utilization of WEPs, including oil 
tea soup preparation, Hezha creation, and Shefan pro-
duction. The Tujia people enjoy consuming oil tea soup. 
In some Tujia communities in Laifeng, oil tea soup is 
a traditional delicacy that is essential for every meal. 
Oil tea soup, a snack characterized by the qualities of 
both tea and soup, is initially fried in oil to emanate a 
fragrant aroma. Subsequently, it is boiled with water, 

and spices such as Allium sativum and Zingiber offici-
nale are added. After being removed from the pot, stir-
fried rice and other ingredients are added, rendering 
it edible. When preparing oil tea soup, the Tujia eth-
nic group in Laifeng also adds flowers such as Cara-
gana sinica and Hedychium coronarium as ingredients 
to enhance the aroma of the oil tea soup. Hezha, a 
soy product stewed with vegetables, constitutes a sig-
nificant component of the Tujia ethnic group’s cuisine. 
When preparing Hezha, soybeans are ground into soy-
bean milk, followed by adding water, boiling, integrat-
ing shredded vegetables, and boiling again [52]. Besides 
integrating cultivated vegetables, the Tujia ethnic group 
in Laifeng occasionally utilizes wild vegetables, such as 
Aralia elata, as shredded vegetables for Hezha prepara-
tion. The Tujia ethnic group in Laifeng observes a tra-
ditional festival, known as She Day, on the second day 
of the second lunar month. The preparation of Shefan 
symbolizes the social aspect of the Tujia population in 
Laifeng [53]. There are ingredients such as Artemisia 
lancea, glutinous rice, Allium sativum, Allium mac-
rostemon, bacon, dried tofu, and others to steam She-
fan. It is believed that consuming them and marking 
She Day stands for praying for a prosperous year.

It is worth mentioning that due to the mountainous 
area of Laifeng County, the Tujia ethnic group tradition-
ally chooses high mountains to live in. Therefore, the 
Tujia ethnic group settlement area in Laifeng is frag-
mented into discrete units by the terrain, resulting in the 
regional characteristics of the traditional knowledge of 
WEPs of the Tujia ethnic group in Laifeng. For instance, 
exclusively the inhabitants of Lengshuixi Village in Dahe 
Town cinsider that the fruit of Viburnum sp. to be edible. 
Similarly, locales such as Green Water Town, Manshui 
Town, and Jiusi Town do not consume Osmunda japon-
ica. Yet it is regarded as a valuable resource in areas such 
as Dahe Town, Geleche Town, and Baifusi Town. Overall, 
these variations in the usage of traditional knowledge of 
WEPs contribute to the diversity of culinary culture of 
the Tujia ethnic group in Laifeng.

Comparisons of Jaccard index with data from other 
areas and ethnic groups showed that areas with high JI 

Table 3 Jaccard similarity index for wild edible plants between Tujia ethnic group in Laifeng and other ethnic groups in different areas

Nationality Study area Indices Jaccard References

a b c

Gelao Northern Guizhou 163 141 50 0.20 [20]

– Hunan Gaowangjie 163 48 33 0.19 [47]

Yao Jianghua County 163 130 43 0.17 [48]

Yi Liangshan Prefecture 163 105 25 0.10 [17]

Zhuang Fangchenggang area 163 163 27 0.09 [49]
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values are geographically closer to our study area. Pre-
vious study has indicated that a high JI may reflect that 
the study area is located within the same geological belt, 
possessing similar socioeconomic and cultural charac-
teristics [16]. Most of the areas compared are located in 
southwestern China, which may share similar dietary 
habits. Additionally, the distribution and composi-
tion of resources may also influence the lifestyle of local 
residents, potentially impacting the collection and con-
sumption of WEPs [54]. Our results included 66 plant 
species that were not listed in other data sources, such 
as Actinidia callosa var. henryi, Achyranthes longifolia, 
Codonopsis javanica subsp. Japonica, Caragana sinica, 
Corallodiscus cordatulus, and Clerodendrum bungei. This 
may be attributed to cultural differences.

WEPs of the Tujia ethnic group in Laifeng and their 
relationship with medicine and health
WEPs not only contribute to food diversity in local com-
munities but also advocate health [55]. Even prior to the 
scientific substantiation of the nutritional, protective, and 
therapeutic effects of WEPs, their health and medicinal 
benefits were already recognized within local communi-
ties [56]. The interconnection between food and medi-
cine is widespread globally, and many WEPs overlap with 
traditional treatment systems and cannot be separated 
[51, 57]. Our research indicates that 70 species of WEPs 
used by the Tujia ethnic group in Laifeng serve medicinal 
purposes. These types are commonly employed to treat 
injuries and ailments such as traumatic injury, rheuma-
tism, gynecological diseases, and knife wounds, bearing 
similarities to the remedies used in the Tujia and Miao 
communities in the region of Xiangxi, adjacent to Laifeng 
County [28]. The Tujia ethnic group in Laifeng often uti-
lizes these medicinally valuable WEPs to prepare medici-
nal wine for either external or internal use to attain 
medicinal effects. In addition, we have also investigated 
the medicinal plants utilized by the Tujia ethnic group in 
Laifeng, such as Dyssma versipellis and Achilles millefo-
lium. These are widely used for treating diseases but are 
excluded from Table 2.

The homology of medicine and food can be traced 
back to the Zhou Dynasty in China, which refers to cer-
tain foods that not only fulfill basic nutritional needs 
but also possess medicinal properties similar to herbs, 
plants, or traditional medicines [49]. In Laifeng, there 
exists a robust tradition of using food for treatment. Of 
the 70 kinds of WEPs that can be used for medicine, 
23 types are considered as homologous plants of medi-
cine and food by the Tujia people in Laifeng, or as part 
of a tonic diet. These plants are typically used for stew-
ing with meat, bones, and other foods, playing a role in 
tonifying deficiency, strengthening muscles and bones, 

and enhancing eyesight. Stewing is the preferred method 
of consumption for its health benefits, a conclusion that 
aligns with research findings in other regions [49, 58].

It is worth mentioning that the potential toxicity of 
WEPs also needs to be taken seriously. Studies have 
shown that certain types of WEPs contain oxalates and 
other potentially toxic compounds, which often exert 
toxic effects on the human body [59, 60]. The fruit of Illi-
cium henryi is documented in the Flora of China as highly 
toxic. However, during the investigation, it was found 
that the Tujia ethnic group in Laifeng use their fruits as 
spices, and their consumption knowledge deserves fur-
ther research. In addition, further toxicology research 
on WEPs should be conducted to identify specific toxic 
components and ensure consumer safety.

Protection and utilization of WEPs of the Tujia ethnic group 
in Laifeng
The mastery of knowledge about WEPs by informants is 
significantly positively correlated with their age, implying 
that older informants possess more extensive knowledge 
[16]. With the development of the economy and society, 
the continuous trend of migrant workers has led to a 
high degree of hollowing out and aging within rural com-
munities [61]. The majority of residents in the surveyed 
villages are elderly, with 68.7% of the respondents being 
over 60 years old. Similar to most local residents in the 
region, the traditional knowledge of using WEPs among 
the Tujia ethnic group in Laifeng is mainly transmitted 
orally [62]. However, the knowledge is fading away due 
to the aging of the informants, raising the possibility that 
no one with inherit it. Due to the improvement of living 
standards, an increasing number of local residents, espe-
cially the younger generation, opt to cultivate a single 
species or purchase food to fulfill their daily consump-
tion needs, thereby presenting a challenge to the tradi-
tional utilization knowledge of WEPs. In addition, factors 
such as climate change, land use changes, and the impact 
of human activities on the environment pose a serious 
threat to the habitat of WEPs.

Concurrently, with the increasing emphasis placed 
on health preservation and dietary diversity by mod-
ern individuals, the opportunities for the development 
and utilization of WEPs have also increased. Through 
the application of modern food science methods to ana-
lyze the nutritional components, medicinal value, and 
functions of WEPs, the scientific validity of traditional 
knowledge of using WEPs is examined, thereby provid-
ing a foundation for their development and utilization. 
The nutritional, phytochemical, and pharmacological 
studies of some representative WEPs of the Tujia ethnic 
group in Laifeng have demonstrated the rationality of 
local people’s use of WEPs and revealed their potential 
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development and utilization value. The fruits of Elae-
agnus sp. are rich in nutrients such as VC, VB1, phos-
phorus, and calcium, making them very suitable for 
processing and making fruit juice, fruit wine, and other 
products [63]. The main nutritional components of Cas-
tanea henryi are starch, sugars, and being rich in protein, 
fat, fiber, vitamin C, and mineral elements [64]. The fruit 
of Pyracantha  fortuneana is rich in various vitamins, 
amino acids, anthocyanins, polysaccharides, and flavo-
noids, which have good in vitro antioxidant, antibacterial, 
whitening, lipid-lowering, blood coagulation promot-
ing, antiaging, anti-inflammatory, and other effects [65]. 
Indeed, some species of WEPs of the Tujia ethnic group 
in Laifeng have also been developed into healthy, eco-
logical products, contributing to the local economy, such 
as Nekemias  grossedentata, Rosa  roxburghii  f. normalis, 
and Litsea mollis. Combining the development of WEPs 
with local industries is a beneficial strategy to address the 
challenges of hollowing out local villages and aging popu-
lations [66].

Furthermore, the local homegarden management plays 
a protective role for WEPs, with the homegarden serv-
ing as an important gene pool for WEPs [54, 67]. In the 
survey, it was found that some WEPs were introduced 
and cultivated by the Tujia ethnic group in Laifeng from 
the wild in their own homegardens for ornamental, 
edible, and medicinal purposes, such as Taxus wallichi-
ana var. mairei, Caragana sinica, and Diuranthera major. 
In addition, Polygonatum  sibiricum is widely planted in 
the homegardens of the Tujia ethnic group in Laifeng 
due to its economic value. This practice, to some extent, 
protects the distribution and sustainable utilization of 
WEPs, while also making the homegardens of the Tujia 
ethnic group in Laifeng full of wildness and beautifying 
the living environment. Meanwhile, it is worth further 
studying how homegarden management affects WEPs in 
the future.

Conclusion
The study conducted an ethnobotanical survey of WEPs 
across 26 villages in Laifeng, recording 163 species of 
WEPs from 64 families and 118 genera, along with cor-
responding traditional knowledge from the Tujia ethnic 
group in Laifeng. The traditional utilization of WEPs by 
the Tujia ethnic group in Laifeng is rich in knowledge, 
with local individuals displaying unique and rich insights 
into the collection, processing, and consumption of WEPs, 
which has become a part of the local food culture. WEPs 
play an important role in the vitality of the Tujia ethnic 
group in Laifeng, among which Allium macrostemon, 
Houttuynia cordata, Hovenia dulcis, Forsythia suspensa, 
and Artemisia argyi have high cultural importance. In 
the current social context characterized by changes in 

production and lifestyle, as well as rural revitalization, the 
traditional knowledge of WEPs among the Tujia ethnic 
group in Laifeng can promote local biodiversity conser-
vation, healthy ecological diets, and the development and 
sustainable utilization of these plant resources. Decision-
makers should consider the value of WEPs and protect and 
develop traditional knowledge related to local and WEPs.
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