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Abstract 

Background: Shexian Dryland Stone Terraced System (SDSTS) in the Taihang Mountains was formally recognized 
as Globally Important Agricultural Heritage Systems (GIAHS) by Food and Agriculture Organization on May 20, 2022. 
People there have been relying on the terraced fields for centuries, using various plants, including medicinal plants. 
However, little information was reported about the flora in SDSTS, nor medicinal plants. Thus, the present study aims 
to identify and document medicinal plants traditionally used by the local people living around the SDSTS and associ-
ated ethnobotanical knowledge.

Methods: We conducted investigations in Shexian County, Hebei Province, North China, where SDSTS is distributed. 
Then, Wangjinzhuang, a community located in the core zone of SDSTS, was chosen as the case site. We selected the 
informants through purposive and snowball sampling. The data were collected through semi-structured interviews, 
participant observation, and key informant interviews. The medicinal plants traditionally used by the local people 
were documented and analyzed. We examined and confirmed the botanical identification based on voucher speci-
mens and by cross-checking the descriptions with the series of books, scientific papers on medicinal plants, and the 
plant databases.

Results: The local people have rich traditional knowledge to collect and use medicinal plants in SDSTS. Records of 
123 medicinal plant species belonging to 51 families were obtained from SDSTS. Asteraceae was represented by 16 
species, followed by Fabaceae, Lamiaceae and Ranunculaceae. (They all have 8 species.) The majority of the reported 
plant species were commonly processed into decoctions. And 180 diseases affecting humans were reported to be 
treated with traditional medicinal plants from SDSTS.

Conclusion: It is the first ethnobotanical study on medicinal plants in China-Nationally Important Agricultural Herit-
age Systems, and in globally important agricultural heritage systems as well. Medicinal plants are crucial for people 
living in Shexian County. It is necessary to recognize and respect traditional knowledge peculiar to the mountainous 
region of northern China, especially for those involved in the human–nature interaction and the role of knowledge in 
agrobiodiversity conservation and rural development that local residents have persisted for centuries.
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Introduction
Globally Important Agricultural Heritage Systems 
(GIAHS) are defined as “remarkable land use systems 
and landscapes which are rich in globally significant 
biological diversity evolving from the co-adaptation of 
a community with its environment and its needs and 
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aspirations for sustainable development.” according 
to Food and Agriculture Organization of the United 
Nations (FAO) [1]. GIAHS have resulted not only in out-
standing aesthetic beauty, maintenance of globally sig-
nificant agricultural biodiversity, resilient ecosystems and 
valuable cultural inheritance, but sustainably provided 
multiple goods and services, food and livelihood security 
for millions of people. Thus, the focus of the GIAHS is 
the dynamic conservation and adaptive management of 
traditional agricultural systems, to protect unique and 
vulnerable landscapes, and to preserve traditional knowl-
edge and cultural heritage of local farming communi-
ties [2]. By the end of May 2022, there were 65 heritages 
having been identified as GIAHS by FAO from 22 coun-
tries around the world. As the first country that identi-
fies and conserves agricultural heritage systems at the 
national level, China ranks the top one with 18 heritages 
until now, starting with  the Qingtian Rice-Fish Culture 
System in Zhejiang Province which was selected as the 
first GIAHS pilot site in China by FAO in 2005. With a 
long history of agricultural development, Chinese farm-
ers have been performing a variety of agricultural prac-
tices suitable for different natural conditions and created 
splendid agricultural heritages, including agricultural 
landscapes, knowledge, techniques and so on [3]. The 
Chinese Ministry of Agriculture (MOA) initiated the 
designation of China-Nationally Important Agricultural 
Heritage Systems (China-NIAHS) in 2012, devoting to 
reinforcing the awareness on the values of China-NIAHS 
and promoting the ecological protection of heritage sites, 
cultural inheritance and economic development [4]. 
Shexian Dryland Stone Terraced System (SDSTS) had 
been identified as China-NIAHS in 2014. In May 2022, 
SDSTS was formally recognized as GIAHS by FAO, for its 
unique ways of using traditional practices and knowledge 
while maintaining local biodiversity and ecosystems.

Both GIAHS and China-NIAHS are traditional farm-
ing systems that have emerged over centuries of coevolu-
tion between indigenous farmers and their environment 
using inventive self-reliance, experiential knowledge, and 
locally available resources, which represents accumulated 
experiences of peasants interacting with the environ-
ment without access to external inputs, capital, or scien-
tific knowledge [5–8]. These systems are well adapted to 
their particular environment with significant elements 
of sustainability and tend to conserve natural resource 
base, allowing traditional farmers to maximize harvest 
security under low levels of technology and with limited 
environmental impact based on the cultivation of vari-
ous crops and varieties in time and space [9]. Therefore, 
these systems are of considerable importance because of 
the significance, the wealth and breadth of accumulated 
knowledge and experiences in the management and use 

of resources they represent. It is imperative that they 
be considered globally significant resources and should 
be protected and preserved as well as allowed to evolve 
under the threats of modern agriculture [10].

Rich biodiversity is one of the salient features of GIAHS 
or China-NIAHS. Such systems support a high degree of 
plant diversity in the form of polycultures and/or agro-
forestry patterns [5, 9]. However, diversity is maintained 
not only within a cultivated area, it also involves natural 
vegetation adjacent to their fields except for crops. Many 
of them are wild or weedy relatives of crop plants, from 
which local farmers obtain their living requirements by 
means of multiple usage patterns such as construction 
material, firewood, tools, medicines, livestock feed and 
human food. For example, the Hani people in the Honghe 
Prefecture of Southeastern Yunnan, China, have collected 
and used a total of 224 wild edible plants from the Hani 
Rice Terraced System [11]. The P’urhepecha Indians who 
lived around Lake Patzcuaro in Mexico have used at least 
224 species of native and naturalized vascular plants for 
dietary, medicinal, household, and fuel needs [12]. But 
the most existing studies were prone to focus on peculiar 
cultivated species that dominated the agricultural system 
[13–16]. The wild plant resources growing in the sur-
roundings are largely overlooked, which is happening to 
Shexian Dryland Stone Terraced System (SDSTS) as well 
[17].

Shexian Dryland Stone Terraced System (SDSTS) is 
a typical mountainous farming ecosystem that lies in 
the Taihang Mountains. Diverse terrains allow SDSTS 
to harbor abundant biodiversity including wildlife and 
wild herbal medicines. The vegetation regionalization 
of Shexian County belongs to the subregion of North 
China mountainous flora, located in the transition band 
between Taihang Mountains–Lüliang Mountains flora 
district and South Taihang Mountains–Zhongtiao Moun-
tains flora district [18]. Both temperate coniferous forests 
and warm-temperate deciduous broad-leaved forests are 
existing there, with herbs and shrubs dominating the wild 
plants [19]. During the human and nature’s coordinated 
development for over 700  years, a unique rain-fed agri-
cultural system with characteristic eco-agriculture prod-
ucts has emerged and developed through the process of 
agroforestry systems. The local people intercroppingly 
grow millet, pulses, walnut, persimmon, Sichuan pep-
per (Zanthoxylum bungeanum), Bupleurum (one of the 
most important herbal medicinal plants in China) and 
other crops in the systems. There is abundant ecologi-
cal intelligence of “planting crops in field, storing grain 
into granary, saving food from mouth.” The five-in-one 
compound socio-ecological system of “terraces-villagers-
crops-donkeys-stone” plays a crucial ecological role in 
the conservation of genetic resources, biodiversity, soil, 
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water and so on [20]. Various plants in SDSTS involving 
food crops, vegetable crops, and medicinal plants, serve 
as the primary food sources in people’s daily life and the 
crucial material reserve confronted with disasters and 
famines. People in local have gotten through a few fam-
ines due to crop failure falling back on the edible and 
medicinal plants in history.

As a matter of fact, Shexian Dryland Stone Terraced 
System (SDSTS) had received considerable attention 
since it was identified as China-National Important Agri-
cultural Heritage Systems (China-NIAHS) in 2014, but 
seldom on medicinal plants. Studies were mainly about 
its farming technique [17, 20–22], soil erosion and soil 
element characteristics [23, 24], ecological value of land-
scape [19, 25, 26] and economic efficiency. Shexian dry-
land terraces’ origins, classifications and features were 
studied [22], through the systematic research to collect 
abundant agricultural species and traditional landraces 
[27], as well as the conservation and utilization experi-
ences and associated technologies in Wangjinzhuang 
Community. Han focused on the diet of villagers living in 
the core area of SDSTS and described the whole process 
from planting to eating through the food system by cul-
tivating grain on the terrace, storing grain in the house, 
and saving food from the mouth. The article illustrated 
how local residents eat the wild plants and they also col-
lected the wild medicinal plants during famines [21]. 
Zhang combed the characteristics of the agricultural 
landscape system in Shexian County [19], indicating that 
the landscape system of mountain agriculture in Shexian 
County was comprised of nature matrix, stone terraces, 
settlement and culture. A rich variety of wild vegetation 
acted as the fundamental background, increasing the 
stratification of landscape and preventing flood as well.

Shexian County has been one of the most traditional 
Chinese medicine-cultivated counties in Hebei Prov-
ince and one of the top three manufacturing locations 
of Bupleurum in China. These medicinal plants had also 
played a vital role in the victories of 129 Division led by 
Bocheng Liu and Xiaoping Deng in World War II, the 
Anti-Japanese war from 1937 to 1945. Among them, 
Bupleurum and Forsythia (another famous herbal medi-
cine plant in China) represented remarkable contribu-
tions to healing and rescuing the wounded in the war. 
They exhibited a long history and a valuable tradition in 
making clever use of medicinal plants that appeared. As a 
result, medicinal plants and associated traditional knowl-
edge composed an important proportion of the local cul-
tural system.

Plants resources are indispensable to SDSTS, but exist-
ing researches have been keeping eye on the cultivated 
species, losing sight of the wild which are crucial and 
irreplaceable supplies when the surroundings become 

more tough, let alone medicinal plants. In particular, 
under the impulsion of modernization, more and more 
people prefer to head for towns. Thus, there is a devastat-
ing threat to inheriting the traditional knowledge of using 
medicinal plants [28]. As a representative of the moun-
tain farming system in North China, it is significant to 
study and explore medicinal plants of SDSTS, and docu-
ment their traditional knowledge, which may help to pro-
tect them from disappearing in a rapid-developing era.

Methods
Study area
Wangjinzhuang Community, belonging to Jingdian 
Township, Shexian County, Hebei Province, China, is 
composed of 5 villages. These villages are connected with 
each other. It covers an area of 12 square kilometers and 
accommodates 4406 families [25, 26]. Wangjinzhuang 
has been the typical representative for SDSTS due to its 
wide distribution of dryland stone terraced fields and 
complete historical traditions. It is also the core conser-
vation area of the heritage site located in the east of Shex-
ian County. The terraces constructed in Wangjinzhuang 
Community have been called “the Second Great Wall 
of China” because it has a large scale of dryland stone 
terraces up to 8 square kilometers [20, 22]. As an agri-
cultural heritage site, Wangjinzhuang Community has 
significant heritage values in addition to its splendid ter-
raced landscape, including donkey culture, stone culture, 
farming culture, and revolutionary culture [29]. During 
the long time when local people live on the terraces in 
a fragile ecosystem, people still preserve and inherit the 
rich biodiversity-associated knowledge there, accumulat-
ing the precious, unique, varied and unsophisticated cul-
tural resources including the traditional knowledge about 
medicinal plants (Fig. 1).

Wangjinzhuang Community lies between latitudes 
36° 17′ 0″ N to 36° 55′ 0″ N, and longitudes 113° 26′ 0″ 
E to 114° 00′ 0″ E, which is mountainous and stony at 
an average elevation of 856.5  m above sea level. From 
the view of terrain, the community is high in the north-
west and low in the southeast under a complex topo-
graphical condition, where floods and droughts are 
frequent due to the severe lack of soil and water on this 
barren land [30]. Therefore, stones can be found here 
and there. Wangjinzhuang Community has a northern 
temperate continental monsoon climate with clearly 
distinct dry–wet seasons, in the semiarid and semi-
humid regions. The annual average temperature of the 
community was 13.5  °C. The coldest month is January 
and the hottest is July whose highest average tempera-
ture can reach 26.9 °C [26]. The annual average precipi-
tation there is 540 mm, peculiar to SDSTS among any 
other terraced system as GIAHS. It provides suitable 
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conditions for dryland crops such as Setaria italica 
(L.) Beauv. and Glycine max (L.) Merr., and indicates a 
significant interannual variation because of the topog-
raphy condition, causing the rainstorm and then floods 
(Fig. 2).

Informants interviewed
Five key informants were initially recruited via purpo-
sive sampling by representatives working in the local 
administrative authorities from the Bureau of Agricul-
ture and Rural Affairs in Shexian County, and Conser-
vation and Utilization Association of Shexian Dryland 
Stone Terraced System (CUA-SDSTS). The criterion 
for the sampling was being known in the community 
to have knowledge of medicinal plants and their use 
to treat ailments. Further informants were recruited 
thereafter by snowball sampling. The 78 informants 
consisted of 76 practitioners who were members in 
CUA-SDSTS and 2 herbalists who had their own clinics 
there. Informants were aged between 30 and 75, with 
an average age of mid-forties.

Ethnobotanical data collection and plants identification
First, the  permission for this study was supported by 
the Bureau of Agriculture and Rural Affairs of Shexian 
County and a prior informed oral consent was obtained 
from the informants through the administrative officials 
in the local government. We arranged an inventory of 
wild plants locally based on what the local did in the pre-
vious work before interviewing informants. Then, a veri-
fication was made by semi-structured interviews [31, 32] 
and field surveys. The semi-structured interviews were 
performed by asking informants to share information 
related to medicinal plants, including used plant parts, 
drug preparations and diseases treated [33, 34]. The fre-
quency of use of medicinal plants was classified into “fre-
quent,” “moderate” and “scarce” marked with “***,” “**” 
and “*,” respectively, and the key informants for purposes 
of classifying these species were selected randomly from 
all informants.

The field surveys were conducted between June 2020 
and May 2021. We made on-the-spot investigations 
in Jingdian Township, Gengle Township and Guan-
fang Township of Shexian County, then focused on the 

Fig. 1 Study area
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western slope corner of Houjiao Gully for the fourth 
street village and Gaoyan Glover of Dishui Gully for the 
fifth street village after that. The herbalists firstly men-
tioned the medicinal plants they had used and later led us 
to the wild where we can find them.

Voucher specimens were collected during the field 
trips. They were deposited in the Herbarium of Minzu 
University of China. For plants identification, taxonomic 
nomenclature was mainly based on Plants of the World 
Online (https:// powo. scien ce. kew. org/) and the Plant 
Plus of China (http:// www. iplant. cn/) databases. We also 
took photographs of all the medicinal plants as a special 
disposition for the infeasibility of the voucher collecting. 
All data were analyzed in Microsoft Excel.

Results
Diversity of medicinal plant species in Shexian Dryland 
Stone Terraced System
A total of 123 medicinal plant species belonging to 51 
families were reported to be used for treating human 
ailments in SDSTS (Table  1). Among them, 38 plant 
families were represented by one or two species while 
13 families were represented by three species or more. 
Asteraceae was the most represented family with 16 
species, followed by Fabaceae, Lamiaceae and Ranuncu-
laceae with 8 species, respectively. Of the total, Bupleu-
rum chinense DC., Bupleurum scorzonerifolium Willd., 
Periploca sepium Bunge, Anemarrhena asphodeloides 

Bunge, Cirsium arvense var. integrifolium C. Wimm. et 
Grabowski, Taraxacum mongolicum Hand. -Mazz., Ade-
nophora stricta Miq., Vigna radiata (L.) Wilczek, Scutel-
laria baicalensis Georgi, Forsythia suspensa (Thunb.) 
Vahl, Polygala tenuifolia Willd., Rumex crispus L., Agri-
monia pilosa Ledeb. and Zanthoxylum bungeanum 
Maxim. are the most frequently used species in the study 
area.

The life habits of medicinal plants in SDSTS are mostly 
herbaceous (70%), represented by 86 species. Other 
forms like trees, lianas and shrubs were represented with 
15 species (12%), 10 species (8%) and 12 species (10%), 
respectively.

It is reported that the whole plant (referring to the 
aerial part of the plant in the present research) and other 
parts such as bark, root, leaf, fruit, seed, stem, bulb, 
flower, kernel, rhizome, thorn and tuber are collected as 
medicine. Even though about 13 different plants parts 
were reported to be used for remedy preparation in dif-
ferent ways, a larger proportion (30.8%) of the prepara-
tions were obtained from the whole plant followed by 
root (18.3%) and fruit (11.2%). The leaf was used for 8.3% 
preparations and stem for 6.5%, rhizome and seed part 
both were 5.9%, whereas bark, flower, tuber, bulb, thorn 
and kernel were 5.3%, 3%, 1.8%, 1.2%, 1.2% and 0.6%, 
respectively.

Among them, 97 species were reported to be used with 
only one part. Eleven species were used with two parts, 

Fig. 2 Some medicinal plants in the study area (Schnabelia terniflora (Maxim.) P. D. Cantino, Periploca sepium Bunge, Polygala sibirica L., Menispermum 
dauricum DC., Phedimus aizoon (L.)’t Hart, Rehmannia glutinosa (Gaert.) Libosch. ex Fisch. et Mey, Salvia miltiorrhiza Bunge and Forsythia suspensa 
(Thunb.) Vahl are from A to H, respectively.)

https://powo.science.kew.org/
http://www.iplant.cn/
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and there were 7 species with three parts used, 5 and 2 
with four and five parts, respectively. Celastrus orbicula-
tus Thunb. and Morus alba L. have the most parts used 
for medicinal purposes.

Modes of preparation and administration
As herbalists reported in the study area, ways of pre-
paring remedies include three main types: decoction, 
pounding and cooking. The major way of herbal medicine 
preparation was decoction through boiling with clean 
water including 123 species, from those, 39 species have 
another method that is crushing the plant parts. Juglans 
regia L. tends to be eaten directly or cooked with meat.

The majority of the reported plant species were com-
monly processed into decoctions, which have been 
reported as one of the best approaches to extracting 
beneficial secondary metabolites [35, 36]. Some species 
for both medicinal and food purposes belong to this cat-
egory. Representatives include rhizomes of Polygonatum, 
and roots of Platycodon grandiflorus and Arctium lappa.

Results of analysis of route of administration of medici-
nal preparations revealed that oral application was the 
most common route of administration (121 prepara-
tions), combined with external application (39 prepara-
tions), fumigating (3 preparations) and washing in soup 
(9 preparations), which is derived from decoction prepa-
ration. They vary based on different collocations with 
each other. All species but Incarvillea sinensis Lam. were 
reported to be orally administered. Some of them have 
more than one route. Artemisia argyi Levl. et Van were 
also hung on doors as antibiosis and repellents.

Major types of diseases occurred in the study area
There were 180 mentioned human diseases, and the top 
29 kinds of them are listed in Table 2. All of the diseases 
were identified on the International Classification of Dis-
eases 11th Revision (ICD-11) System according to the 
description and explanation from herbalists, and clas-
sified into 20 kinds as shown in Fig.  3. The most cited 
health problems belong to “Symptoms, signs or clini-
cal findings, not elsewhere classified” (22 diseases) and 
“Diseases of the genitourinary system” (22 diseases), 
“Supplementary Chapter Traditional Medicine Condi-
tions-Module I” (20 diseases) and “Certain infectious or 
parasitic diseases” (19 diseases) Chapter.

Edible use of medicinal plants
All 123 medicinal plant species recorded for treating 
human ailments in the study area were also cited for the 
edible use. The medicinal and edible plant species, as well 
as edible methods for them, are summarized in Table 3.

The most important medicinal plants in SDSTS
Bupleurum scorzonerifolium Willd., Bupleurum chinense 
DC., Forsythia suspensa (Thunb.) Vahl, Zanthoxylum 
bungeanum Maxim. and Periploca sepium Bunge were 
the highly utilized and the most significant medicinal 
species in SDSTS. As native species, they indicate that 
the local flora of SDSTS delivers significant medicinal 
uses. There even have Products of Geographical Indica-
tion of them—“Shexian Chaihu”, “Shexian Lianqiao” and 
“Shexian Huajiao,” in which Chaihu refers to the dried 
roots of Bupleurum, Lianqiao to the dried fruits of For-
sythia and Huajiao to Zanthoxylum fruits, respectively. 
Juglans and Taraxacum have a great symbiosis highly 
acclimatized to the local mountainous environment [37]. 
For all native species above, the local has a large area 
under cultivation and a long history of planting, as well as 
rich experience in cultivation and production other than 
in the wild. For example, there was a cultivated area of 
66.7 square kilometers for Bupleurum and 80 square kilo-
meters for Forsythia in Shexian County by 2020, attaining 
a total production value of up to 247 million RMB (36.9 
million USD). Particularly, Bupleurum and Forsythia 
are prominent varieties of the characteristic industry 
for traditional Chinese medicine, promoting the imple-
mentation of strategy for rural revitalization in Shexian 
County. They not only contributed to the development of 
the industry of traditional Chinese medicinal materials in 
Shexian County, but also promoted the agricultural pro-
duction and farmers’ income. The locals depend on them 
for living.

Bupleurum exists on the slopes and in the shrubs at 
an elevation of 400 to 1500 m above sea level in the wild. 
They were mainly cultivated in Piancheng and Guanfang 
townships. With a yield of 1600 kg per square kilometer, 
the dried roots of Bupleurum were sold to domestic tra-
ditional Chinese medicine markets and even overseas. 
Previous studies have also shown that the total flavonoids 
in different parts of Bupleurum in Shexian County had 
strong antioxidant activities and great potential as a natu-
ral antioxidant in food [38]. In SDSTS, some species have 
been cultivated traditionally (Fig. 4).

Discussion
A verification for local traditional Chinese medicine 
capacity
Shexian County has a sound foundation of traditional 
Chinese medicine whether in the history or in modern 
life [39], which are the basic materials for National Tra-
ditional Chinese Medicine with a large cultivated area, 
such as Bupleurum chinense DC., Forsythia suspensa 
(Thunb.) Vahl, Zanthoxylum bungeanum Maxim., Belam-
canda chinensis (L.) Redouté, Scutellaria baicalensis 
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Georgi, Nepeta cataria L., Salvia miltiorrhiza Bunge and 
Anemarrhena asphodeloides Bunge. In Shexian Dryland 
Stone Terraced System, a total of 123 medicinal plant 
species were reported to treat human ailments tradition-
ally, indicating the presence of a considerable diversity of 
medicinal plants and a huge exploiting potential of tra-
ditional Chinese medicine there. At the same time, this 
study can provide the local traditional Chinese medicine 
industry a valuable reference data. The existence and uti-
lization of a large number of medicinal plants might dem-
onstrate that the majority of people continue to employ 
indigenous medicinal practices to date. Patients could 
collect medicinal herbs to treat themselves after the 
herbalists gave them diagnoses in a descriptive way when 
the ailments they got are common like the traumatic 
injury, fever, swelling and pain in throat, snakebites, cold 
and cough, and so on. The reality shows that local people 
have got a good command of the relevant knowledge and 
skills while using medicinal plants because they knew 

what kind of herbs can treat the ailment they got, where 
to collect and how to process them.

A legendary history of “Bupleurum injection” in Shexian 
County
The wild Bupleurum has a time-honored history and civi-
lization as the speciality in Shexian County. During the 
Anti-Japanese war period (1937–1945), the local wild 
Bupleurum resources were used to research and develop 
into “Bupleurum injection” by the Chinese Eighth Route 
Army’s 129 Division, the troops commanded by two 
famous leaders of the People’s Republic of China, Liu 
Bocheng and Deng Xiaoping. Liu was conferred on mar-
shal in 1955, and Deng became the top Chinese leader in 
1978. Bupleurum injection had been used to cure influ-
enza and fever, and treat malaria, making a great con-
tribution to the victory of the Anti-Japanese War. The 
adequate medicinal plants around the Taihang Mountains 
were widely applied by the Chinese Eighth Route Army 

Table 2 List of top 29 most treated human ailments in the study area

Clinical terms ICD-11 chapter ICD-11 code Frequency

Dysentery Certain infectious or parasitic diseases 1A40.Z 30

Hypertension Diseases of the circulatory system BA00 22

Hemorrhinia Symptoms, signs or clinical findings, not elsewhere classified MG27 21

Traumatic injury Injury, poisoning or certain other consequences of external causes ND56.Z 19

Swelling and pain in throat Diseases of the respiratory system CA02.Z 19

Sore and furuncle Supplementary Chapter Traditional Medicine Conditions—Module I SB4Z 19

Cough and asthma Diseases of the respiratory system CA23.3 17

Chronic bronchitis Diseases of the respiratory system CA20.1 16

Diarrhea Symptoms, signs or clinical findings, not elsewhere classified ME05.1 15

Dysuria Diseases of the genitourinary system MF50.6Z 14

Rheumatic arthritis Diseases of the musculoskeletal system or connective tissue FA20 14

Rheumatalgia Symptoms, signs or clinical findings, not elsewhere classified ME83 13

Cough due to excessive phlegm Symptoms, signs or clinical findings, not elsewhere classified MD10 12

Hematemesis Symptoms, signs or clinical findings, not elsewhere classified ME24.A5 11

Eczema Diseases of the skin EA8Z 11

Snakebite External causes of morbidity or mortality PA78 11

Diabetes Endocrine, nutritional or metabolic diseases 5A14 10

Edema Symptoms, signs or clinical findings, not elsewhere classified MG29.Z 9

Constipation Symptoms, signs or clinical findings, not elsewhere classified ME05.0 9

Insomnia Sleep–wake disorders 7A0Z 9

Dermatitis Diseases of the skin EA8Z 9

Pyogenic infections Certain infectious or parasitic diseases 1C44 9

Jaundice Symptoms, signs or clinical findings, not elsewhere classified ME10.1 8

Arthralgia and myalgia Symptoms, signs or clinical findings, not elsewhere classified ME82 8

Toothache Diseases of the digestive system DA0A.Y 8

Malaria Certain infectious or parasitic diseases 1F4Z 8

Acute mastitis Diseases of the genitourinary system GB21.Z 8

Irregular menstruation Diseases of the genitourinary system GA20.3 8

Wind-heat common cold Supplementary Chapter Traditional Medicine Conditions—Module I SF8A 8
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to the Anti-Japanese war as crucial substitutes when the 
Japanese army cut off their supplies and the drugs such as 
sulfonamides, aspirins and quinines were severely scarce. 
In order to meet the challenges of war, like the storage and 
transportation, the wild Bupleunum resources had been 
developed into injections led by Gang Han in 1941, the 
director of LiHua Pharmaceutical Factory. That was how 
the first intramuscular injection of the traditional Chi-
nese medicine was brought forth. As the first traditional 
Chinese medicine injection, it was a remarkable inven-
tion for the manufacture of traditional Chinese medicines 
using a western way, making it possible for the traditional 
Chinese medicine to give first-aid treatment. The manu-
facture of “Bupleurum injection” survived the Japanese 
army’s medicine blockade, supporting the Anti-Japanese 
war to a great extent. The valuable history of the wild 
Bupleurum is not only an important component of local 
cultural heritage but a typical example to demonstrate 
what an irreplaceable position of traditional medicinal 
plants played in the history of the world.

The medicinal and edible plants
There are 28 species listed in Table  3 used for both 
medicine and food, which indicated that the roles 
indigenous people taking plant resources are sufficient 
and diverse. As one of three precious local specialties 

in Shexian County, Zanthoxylum bungeanum Maxim. 
possesses huge and various values including promoting 
appetite and digestion, strengthening spleen and stom-
ach for medical function, being a natural flavor in daily 
life to make the dish taste better, and having insecticidal 
and antisepsis effect using in food and clothing. Aquile-
gia viridiflora Pall. is similar. Local people picked the 
wild for promoting blood circulation, treating mainly 
for gynopathy like abnormal menstruation. This species 
also served as palatable homemade dishes. The specific 
culinary procedures for it are as follows: firstly clean 
up the plants, then boil them with water, and finally 
put them into the millet congee, or cooked as the veg-
etable soup directly. As is often the case with Hemer-
ocallis citrina Baroni and Taraxacum mongolicum 
Hand.-Mazz., they are common on the dining tables as 
salads with sauce, or as a kind of dumpling stuffing. In 
the long-term interaction of living and thriving, much 
traditional knowledge about wild medicinal plants and 
edible plants has been developed and accumulated 
by the local people owing to this northerly limestone 
mountainous area, poor transportation and abundant 
natural resources. As far as SDSTS is concerned, it has 
been undergoing drought and flood disasters and had 
the cruel wars. Therefore, the medicinal and edible uses 
of wild plants in local are likely to be the most primary 

Fig. 3 Classifications of diseases based on ICD-11



Page 35 of 40Bai et al. Journal of Ethnobiology and Ethnomedicine           (2022) 18:62  

Ta
bl

e 
3 

Li
st

 o
f p

la
nt

s 
fo

r b
ot

h 
m

ed
ic

in
al

 a
nd

 e
di

bl
e 

pu
rp

os
es

Sc
ie

nt
ifi

c 
na

m
e

Fo
lk

 C
hi

ne
se

 n
am

e
Ed

ib
le

 p
ur

po
se

s
H

ab
it

M
ed

ic
in

al
 p

ur
po

se
s

Pa
rt

s 
us

ed
Pr

ep
ar

at
io

ns
Pa

rt
s 

us
ed

Pr
ep

ar
at

io
ns

Ab
ut

ilo
n 

th
eo

ph
ra

st
i M

ed
ic

us
qi

ng
 m

a 
zi

Fr
ui

t, 
te

nd
er

 le
af

Te
nd

er
 le

af
: j

ui
ce

d,
 te

a 
su

bs
tit

ut
e

Fr
ui

t: 
ea

te
n 

ra
w

H
er

b
Se

ed
D

ec
oc

tio
n

Ac
hy

ra
nt

he
s b

id
en

ta
ta

 B
lu

m
e

sh
an

 x
ia

n 
ca

i
Te

nd
er

 le
af

St
ir-

fri
ed

H
er

b
Ro

ot
D

ec
oc

tio
n

Al
bi

zi
a 

ju
lib

ris
sin

 D
ur

az
z

ye
 h

e 
sh

u
Te

nd
er

 le
af

, fl
ow

er
Te

a 
su

bs
tit

ut
e,

 s
te

w
ed

 a
s 

to
ni

c 
so

up
Tr

ee
Fl

ow
er

, b
ar

k
D

ec
oc

tio
n

Po
un

de
d 

fre
sh

 p
ar

t a
pp

lie
d 

on
 

th
e 

aff
ec

te
d 

ar
ea

Al
liu

m
 m

ac
ro

st
em

on
 B

un
ge

sh
an

 s
ua

n
Te

nd
er

 le
af

, b
ul

b
St

ir-
fri

ed
, d

ip
pe

d 
in

 s
au

ce
, 

us
ed

 fo
r s

ea
so

ni
ng

, p
ic

kl
ed

H
er

b
Bu

lb
D

ec
oc

tio
n

Ar
ct

iu
m

 la
pp

a 
L

Te
nd

er
 s

te
m

, t
en

de
r l

ea
f a

nd
 

ro
ot

Te
nd

er
 le

af
 a

nd
 s

te
m

: j
ui

ce
d,

 
st

ir-
fri

ed
Ro

ot
: s

te
w

ed
 a

s 
to

ni
c 

so
up

, 
te

a 
su

bs
tit

ut
e

H
er

b
Fr

ui
t, 

ro
ot

, l
ea

f, 
flo

w
er

D
ec

oc
tio

n
Po

un
de

d 
fre

sh
 p

ar
t a

pp
lie

d 
on

 
th

e 
aff

ec
te

d 
ar

ea

Ba
ss

ia
 sc

op
ar

ia
 (L

.) 
A

.J.
Sc

ot
t

tie
 s

ao
 z

ho
u

Te
nd

er
 s

te
m

, t
en

de
r l

ea
f a

nd
 

se
ed

Te
nd

er
 s

te
m

 a
nd

 le
af

: 
bl

an
ch

ed
 b

ef
or

e 
m

ad
e 

in
to

 
sa

la
d,

 s
tir

-fr
ie

d
Se

ed
: o

il 
m

an
uf

ac
tu

re

he
rb

W
ho

le
 p

la
nt

D
ec

oc
tio

n
Po

un
de

d 
fre

sh
 p

ar
t a

pp
lie

d 
on

 
th

e 
aff

ec
te

d 
ar

ea

Ci
rs

iu
m

 a
rv

en
se

 v
ar

. i
nt

eg
rif

o-
liu

m
 C

. W
im

m
. e

t G
ra

bo
w

sk
i

ci
 ji

 c
ai

Te
nd

er
 s

te
m

, t
en

de
r l

ea
f

Te
nd

er
 s

te
m

 a
nd

 le
af

: 
bl

an
ch

ed
 b

ef
or

e 
m

ad
e 

in
to

 
sa

la
d,

 s
te

w
ed

 a
s 

to
ni

c 
so

up

H
er

b
Le

af
, r

oo
t

D
ec

oc
tio

n

Cu
sc

ut
a 

ch
in

en
sis

 L
am

.
tu

 e
r s

i
Te

nd
er

 le
af

Te
a 

su
bs

tit
ut

e
H

er
b

Se
ed

D
ec

oc
tio

n
Po

un
de

d 
fre

sh
 p

ar
t a

pp
lie

d 
on

 
th

e 
aff

ec
te

d 
ar

ea

D
io

sp
yr

os
 k

ak
i T

hu
nb

.
Fr

ui
t, 

le
af

Fr
ui

t: 
ea

te
n 

ra
w

Le
af

: t
ea

 s
ub

st
itu

te
Tr

ee
Ro

ot
, f

ru
it,

 le
af

D
ec

oc
tio

n

Fo
rs

yt
hi

a 
su

sp
en

sa
 (T

hu
nb

.) 
Va

hl
.

Le
af

St
ew

ed
 a

s 
to

ni
c 

so
up

, t
ea

 
su

bs
tit

ut
e

Sh
ru

b
Fr

ui
t

D
ec

oc
tio

n

H
em

er
oc

al
lis

 fu
lv

a 
(L

.) 
L.

sh
an

 ji
n 

zh
en

Fl
ow

er
St

ir-
fri

ed
, s

te
w

ed
 a

s 
to

ni
c 

so
up

, b
la

nc
he

d 
be

fo
re

 m
ad

e 
in

to
 s

al
ad

H
er

b
W

ho
le

 p
la

nt
D

ec
oc

tio
n

Ju
gl

an
s r

eg
ia

 L
.

he
 ta

o 
m

ao
 m

ao
Fr

ui
t, 

flo
w

er
Fr

ui
t: 

ea
te

n 
ra

w
, o

il 
m

an
u-

fa
ct

ur
e,

 ju
ic

ed
, b

oi
le

d 
an

d 
co

ns
um

ed
 a

s 
sa

la
d,

 d
rie

d 
an

d 
m

ad
e 

in
to

 n
ut

s
Fl

ow
er

: s
tir

-fr
ie

d,
 m

ad
e 

in
to

 
sa

la
d 

af
te

r s
oa

ke
d 

in
 w

at
er

 
fo

r a
 fe

w
 d

ay
s

Tr
ee

Ke
rn

el
Ta

ke
n 

as
 n

ut
 o

r c
oo

ke
d 

w
ith

 
m

ea
t



Page 36 of 40Bai et al. Journal of Ethnobiology and Ethnomedicine           (2022) 18:62 

Ta
bl

e 
3 

(c
on

tin
ue

d)

Sc
ie

nt
ifi

c 
na

m
e

Fo
lk

 C
hi

ne
se

 n
am

e
Ed

ib
le

 p
ur

po
se

s
H

ab
it

M
ed

ic
in

al
 p

ur
po

se
s

Pa
rt

s 
us

ed
Pr

ep
ar

at
io

ns
Pa

rt
s 

us
ed

Pr
ep

ar
at

io
ns

Le
on

ur
us

 ja
po

ni
cu

s H
ou

tt
uy

n
ra

o 
w

ei
, y

ou
 b

in
 c

ho
u 

ca
o

Te
nd

er
 le

af
Bl

an
ch

ed
 b

ef
or

e 
m

ad
e 

in
to

 
sa

la
d,

 s
te

w
ed

 a
s 

to
ni

c 
so

up
, 

St
ir-

fri
ed

 w
ith

 e
gg

s, 
te

a 
su

bs
tit

ut
e

H
er

b
W

ho
le

 p
la

nt
D

ec
oc

tio
n

Li
lu

m
 b

ro
w

ai
i v

ar
. v

iri
du

lu
m

 
Ba

ke
r

Bu
lb

, fl
ow

er
Bu

lb
: s

tir
-fr

ie
d,

 s
te

w
ed

 a
s 

to
ni

c 
so

up
, t

ea
 s

ub
st

itu
te

Fl
ow

er
: t

ea
 s

ub
st

itu
te

H
er

b
Bu

lb
D

ec
oc

tio
n

Lo
ni

ce
ra

 ja
po

ni
ca

 T
hu

nb
Fl

ow
er

Te
a 

su
bs

tit
ut

e,
 s

te
w

ed
 a

s 
to

ni
c 

so
up

Li
an

a
Fl

ow
er

, s
te

m
, f

ru
it

D
ec

oc
tio

n

M
or

us
 a

lb
a 

L
Fr

ui
t, 

ba
rk

 a
nd

 te
nd

er
 le

af
Fr

ui
t: 

ea
te

n 
ra

w
Ba

rk
: t

ea
 s

ub
st

itu
te

Te
nd

er
 le

af
: t

ea
 s

ub
st

itu
te

, 
bl

an
ch

ed
 b

ef
or

e 
m

ad
e 

in
to

 
sa

la
d,

 s
te

w
ed

 a
s 

to
ni

c 
so

up

Tr
ee

Le
af

, r
oo

t, 
st

em
, f

ru
it,

 b
ar

k
D

ec
oc

tio
n

Po
un

de
d 

fre
sh

 p
ar

t a
pp

lie
d 

on
 

th
e 

aff
ec

te
d 

ar
ea

Pe
rip

lo
ca

 se
pi

um
 B

un
ge

ya
ng

 ta
o,

 w
u 

be
i z

i
Te

nd
er

 le
af

Bo
ile

d 
an

d 
co

ns
um

ed
 a

s 
sa

la
d

Sh
ru

b
Ba

rk
D

ec
oc

tio
n

Pi
st

ac
ia

 c
hi

ne
ns

is 
Bu

ng
e

hu
an

g 
lia

n
Te

nd
er

 le
af

, s
ee

d
Te

nd
er

 le
af

: t
ea

 s
ub

st
itu

te
, 

st
ir-

fri
ed

, p
ic

kl
ed

Se
ed

: o
il 

m
an

uf
ac

tu
re

Tr
ee

Ba
rk

, l
ea

f
D

ec
oc

tio
n

Pl
an

ta
go

 a
sia

tic
a 

L
ni

u 
lu

n 
ca

i, 
ya

ng
 ti

 m
ia

o,
 z

hu
 

er
 d

uo
Te

nd
er

 le
af

, s
ee

d
Te

nd
er

 le
af

: b
la

nc
he

d 
be

fo
re

 
m

ad
e 

in
to

 s
al

ad
, s

te
w

ed
 a

s 
to

ni
c 

so
up

, s
tir

-fr
ie

d
Se

ed
: t

ea
 s

ub
st

itu
te

H
er

b
W

ho
le

 p
la

nt
D

ec
oc

tio
n

Po
un

de
d 

fre
sh

 p
ar

t a
pp

lie
d 

on
 

th
e 

aff
ec

te
d 

ar
ea

W
as

hi
ng

 in
 s

ou
p

Pl
at

yc
od

on
 g

ra
nd

ifl
or

us
 (J

ac
q.

) 
A

. D
C

Te
nd

er
 le

af
, r

oo
t

Te
nd

er
 le

af
: s

tir
-fr

ie
d

Ro
ot

: p
ic

kl
ed

H
er

b
Ro

ot
D

ec
oc

tio
n

Po
ly

ga
la

 si
bi

ric
a 

L
Le

af
, r

oo
t

Le
af

: s
tir

-fr
ie

d
Ro

ot
: s

te
w

ed
 a

s 
to

ni
c 

so
up

, 
liq

uo
r b

re
w

in
g

H
er

b
Ro

ot
D

ec
oc

tio
n

Po
ly

go
na

tu
m

 o
do

ra
tu

m
 (M

ill
.) 

D
ru

ce
Le

af
, r

oo
t

Le
af

: s
tir

-fr
ie

d
Ro

ot
: t

ea
 s

ub
st

itu
te

, s
te

w
ed

 
as

 to
ni

c 
so

up

H
er

b
Rh

iz
om

e
D

ec
oc

tio
n

Po
ly

go
na

tu
m

 si
bi

ric
um

 D
el

ar
. 

ex
 R

ed
ou

te
ye

 s
he

ng
 ji

an
g

Te
nd

er
 le

af
, r

oo
t

Te
nd

er
 le

af
: s

tir
-fr

ie
d,

 te
a 

su
bs

tit
ut

e
Ro

ot
: b

oi
le

d 
as

 c
on

ge
e

H
er

b
Rh

iz
om

e
D

ec
oc

tio
n

Ru
m

ex
 c

ris
pu

s L
(n

iu
) s

he
 to

u 
ca

i
Le

af
, r

oo
t

Bl
an

ch
ed

 b
ef

or
e 

m
ad

e 
in

to
 

sa
la

d,
 s

tir
-fr

ie
d,

 s
te

w
ed

 a
s 

to
ni

c 
so

up
, u

se
d 

fo
r s

ea
so

n-
in

g

H
er

b
Ro

ot
D

ec
oc

tio
n

Po
un

de
d 

fre
sh

 p
ar

t a
pp

lie
d 

on
 

th
e 

aff
ec

te
d 

ar
ea



Page 37 of 40Bai et al. Journal of Ethnobiology and Ethnomedicine           (2022) 18:62  

Ta
bl

e 
3 

(c
on

tin
ue

d)

Sc
ie

nt
ifi

c 
na

m
e

Fo
lk

 C
hi

ne
se

 n
am

e
Ed

ib
le

 p
ur

po
se

s
H

ab
it

M
ed

ic
in

al
 p

ur
po

se
s

Pa
rt

s 
us

ed
Pr

ep
ar

at
io

ns
Pa

rt
s 

us
ed

Pr
ep

ar
at

io
ns

Ta
ra

xa
cu

m
 m

on
go

lic
um

 
H

an
d.

-M
az

z
bo

 b
o 

di
ng

 c
ai

Te
nd

er
 le

af
, w

ho
le

 p
la

nt
Te

nd
er

 le
af

: t
ea

 s
ub

st
itu

te
W

ho
le

 p
la

nt
: b

la
nc

he
d 

be
fo

re
 

m
ad

e 
in

to
 s

al
ad

, s
te

w
ed

 a
s 

to
ni

c 
so

up
, d

ip
pe

d 
in

 s
au

ce
, 

st
ir-

fri
ed

H
er

b
W

ho
le

 p
la

nt
D

ec
oc

tio
n

Po
un

de
d 

fre
sh

 p
ar

t a
pp

lie
d 

on
 

th
e 

aff
ec

te
d 

ar
ea

Ta
kh

ta
ja

ni
an

th
a 

au
st

ria
ca

 
(W

ill
d.

) Z
ai

ka
, S

uk
ho

r. 
& 

N
. 

Ki
lia

n

lu
 lu

 c
ao

St
em

, l
ea

f a
nd

 ro
ot

Ea
te

n 
ra

w
 a

nd
 d

ip
pe

d 
in

 
sa

uc
e,

 s
tir

-fr
ie

d
H

er
b

W
ho

le
 p

la
nt

D
ec

oc
tio

n

Vi
ci

a 
am

oe
na

 F
is

ch
Fr

ui
t

Bo
ile

d
H

er
b

W
ho

le
 p

la
nt

D
ec

oc
tio

n
Fu

m
ig

at
in

g 
an

d 
w

as
hi

ng
 

th
e 

aff
ec

te
d 

ar
ea

Po
un

de
d 

fre
sh

 p
ar

t 
ap

pl
ie

d 
on

 th
e 

aff
ec

te
d 

ar
ea



Page 38 of 40Bai et al. Journal of Ethnobiology and Ethnomedicine           (2022) 18:62 

use patterns. It is equally important and urgent to study 
edible plants in SDSTS and their traditional knowledge.

Agrobiodiversity in SDSTS
According to Food and Agriculture Organization of the 
United Nations (FAO), agrobiodiversity is defined as 
“the variety and variability of animals, plants and micro-
organisms that are used directly or indirectly for food 
and agriculture, including crops, livestock, forestry and 
fisheries. It comprises the diversity of genetic resources 
(varieties, breeds) and species used for food, fodder, fiber, 
fuel and pharmaceuticals. It also includes the diversity 
of non-harvested species that support production (soil 
micro-organisms, predators, pollinators), and those in 
the wider environment that support agro-ecosystems 
(agricultural, pastoral, forest and aquatic) as well as the 
diversity of the agro-ecosystems.” Agrobiodiversity is a 
vital sub-set of biodiversity, guaranteeing the livelihoods 
and food security of local communities and providing 
multiple ecological functions [40]. Agrobiodiversity is 
regarded as the central to overall biodiversity, but over-
looked to a great extent and under threat [41]. Issues on 
agrobiodiversity in agricultural heritage sites are particu-
larly highlighted.

The Globally Important Agricultural Heritage Systems 
(GIAHS) program of FAO aims to identify agricultural 
systems of global importance, preserve landscape, agro-
biodiversity and traditional knowledge and apply the 
principles of dynamic conservation to promote sustain-
able development. Agrobiodiversity is one of the most 
important components of agricultural heritage systems. 
Many farmers who live in difficult environments, rely 
on diverse traditional varieties of crops. This helps them 
maintain their livelihood in the face of pathogen infes-
tation, uncertain rainfall and fluctuation in the price of 
cash crops, sociopolitical disruption and the unpredict-
able availability of agro-chemicals. The need for different 
agricultural products at different times and agroecologi-
cal conditions, however, is more clearly and commonly 
noted than the others of agrobiodiversity. As a result, 
there are now considerable studies about the amounts 
of crop genetic and species diversity maintained in agri-
cultural heritage systems and the reasons for this [16, 17, 
42, 43]. However, mostly wild species were neglected in 
those studies on agrobiodiversity. More accurately, for 
those that are frequently found next to the main staple 
or cash crops, and native plants emerged spontaneously 
in the system. They often appeared in daily life and their 
importance is often misjudged.

Fig. 4 Bupleurum seedlings were cultivated in SDSTS in spring, forming an agroforestry system with Zanthoxylum bungeanum and Diospyros kaki 
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Fortunately, agrobiodiversity in SDSTS has been 
emphasized since it was assigned as a China-nationally 
Important Agricultural Heritage System site in 2014. The 
local people traditionally conserved their crop genetic 
resources in the stone terraced fields. Previous research 
conducted in Wangjingzhuang Community revealed 
that there is rich agrobiodiversity in SDSTS. Researchers 
identified 77 species in 57 genera and 26 families, includ-
ing 171 landraces cultivated or managed in the Shexian 
Dryland Terrace System. These plant species covered 15 
grain crops, 31 vegetables, 5 oil-bearing crops, 14 fruits, 
and 12 medicinal, textile, and tobacco plants. The lan-
draces discovered in SDSTS are grains (62), vegetables 
(57), fruits (33), oil-bearing crops (7), and others (12 vari-
eties of medicinal, textile, and tobacco plants) [17]. More 
importantly, the present study dealt with wild plants in 
SDSTS, focusing on their medicinal plants. To compare 
with other GIAHS sites, our research in SDSTS initiated 
an aspect of agrobiodiversity investigation, which refers 
to medicinal plants traditionally used by the local peo-
ple. Our findings would probably provide a reference for 
other GIAHS sites.

Conclusions
Shexian Dryland Stone Terraced System (SDSTS) retains 
substantial medicinal plants and associated traditional 
knowledge, which has been reflected in our surveys. 
There were 123 medicinal plant species belonging to 
51 families documented from SDSTS. Asteraceae is the 
largest family with 16 species followed by Fabaceae, 
Lamiaceae and Ranunculaceae (8 species). The majority 
of the medicinal plants were commonly processed into 
decoctions. And 180 diseases affecting humans were 
reported to be treated traditionally with medicinal plants 
in SDSTS. It is the first case study to identify medicinal 
plants that were traditionally used in agricultural heritage 
sites.

Designated as GIAHS by FAO, Shexian Dryland Stone 
Terraced System has been proven to be of global impor-
tance. This study helps to fill a gap in surveys of wild plant 
resources in SDSTS. The ethnobotanical survey provides 
a foundation and reference for the conservation and sus-
tainable development of agrobiodiversity in GIAHS.

Acknowledgements
The authors are thankful to the local people in Shexian County, Hebei Prov-
ince, China, who provided valuable information and knowledge about local 
medicinal plants, and the officials from Shexian County assisting our fieldwork.

Author contributions
CLL conceived and designed the study and funded this study. YB, QZ, XLH, 
HFW, WLL, JFZ, YM and CLL conducted the field surveys and collected the 
data. CLL, HFW and YB identified the plant species. YB performed the literature 
review, analyzed the data and wrote the manuscript. CLL edited the final ver-
sion. All authors read and approved the final manuscript.

Funding
This research was funded by the National Natural Science Foundation of 
China (31761143001 and 31870316) and the Minzu University of China 
(2022GJAQ04, 2022ZDPY10 and 2020MDJC03).

Availability of data and materials
All data, materials, and information are collected from the study sites.

Declarations

Ethics approval and consent to participate
All informants were asked for their free prior informed consent before inter-
views were conducted.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Key Laboratory of Ecology and Environment in Minority Areas (Minzu Uni-
versity of China), National Ethnic Affairs Commission, Beijing 100081, China. 
2 College of Life and Environmental Sciences, Minzu University of China, Bei-
jing 100081, China. 3 Bureau of Agriculture and Rural Affairs of Shexian, Hebei 
Province, Shexian 056400, China. 4 Key Laboratory of Ethnomedicine (Minzu 
University of China), Ministry of Education, Beijing 100081, China. 5 Institute 
of National Security Studies, Minzu University of China, Beijing 100081, China. 

Received: 16 August 2022   Accepted: 26 September 2022

References
 1. Koohafkan P, Cruz MJD. Conservation and adaptive management of 

Globally Important Agricultural Heritage Systems (GIAHS). J Resour Ecol. 
2011;2(1):22–8. https:// doi. org/ 10. 3969/j. issn. 1674- 764x. 2011. 01. 004.

 2. Food and Agriculture Organization. Globally Important Agricultural Herit-
age Systems: combining agricultural biodiversity, resilient ecosystems, 
traditional farming practices and cultural identity; Food and Agriculture 
Organization: Rome, Italy, 2018. http:// www. fao. org/3/ i9187 en/ I9187 EN. 
pdf. Accessed 28 Apr 2022.

 3. Min QW, Zhang D, He L, Sun YH. Agri-cultural heritage research and 
conservation practices in China: progresses and perspectives. Resour Sci. 
2011;33(6):1018–24.

 4. Jiao WJ, Min QW. Reviewing the progress in the identification, conserva-
tion and management of China-Nationally Important Agricultural Herit-
age Systems (China-NIAHS). Sustainability. 2017;41:3. https:// doi. org/ 10. 
3390/ su910 1698.

 5. Chang JH. Tropical agriculture: crop diversity and crop yields. Econ Geogr. 
1977;53:241–54.

 6. Wilken GC. Good farmers: traditional agricultural resource management 
in Mexico and Guatemala. Berkeley: University of California Press; 1987.

 7. Harwood RR. Small farm development—understanding and improving 
farming systems in the humid tropics. Boulder: Westview Press; 1979.

 8. Reinjtes C, Haverkort B, Waters-Bayer A. Farming for the future. London: 
MacMillan; 1992.

 9. Clawson DL. Harvest security and intraspecific diversity in traditional 
tropical agriculture. Econ Bot. 1985;39:57–67. https:// doi. org/ 10. 1007/ 
BF028 61175.

 10. Altieri MA, Koohafkan P. Globally important ingenious agricultural herit-
age systems (GIAHS): extent, significance, and implications for develop-
ment. FAO. 2007. https:// www. fao. org/3/ ap021e/ ap021e. pdf. Accessed 20 
May 2022.

 11. Luo BS, Liu B, Zhang HZ, Zhang HK, Li X, Ma LJ, et al. Wild edible plants 
collected by Hani from terraced rice paddy agroecosystem in Honghe 
Prefecture, Yunnan, China. J Ethnobiol Ethnomed. 2019;15(56):6–18. 
https:// doi. org/ 10. 1186/ s13002- 019- 0336-x# Bib1.

https://doi.org/10.3969/j.issn.1674-764x.2011.01.004
http://www.fao.org/3/i9187en/I9187EN.pdf
http://www.fao.org/3/i9187en/I9187EN.pdf
https://doi.org/10.3390/su9101698
https://doi.org/10.3390/su9101698
https://doi.org/10.1007/BF02861175
https://doi.org/10.1007/BF02861175
https://www.fao.org/3/ap021e/ap021e.pdf
https://doi.org/10.1186/s13002-019-0336-x#Bib1


Page 40 of 40Bai et al. Journal of Ethnobiology and Ethnomedicine           (2022) 18:62 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 12. Caballero JN, Mapes CS. Gathering and subsistence patterns among the 
P’urepecha Indians of Mexico. J Ethnobiol. 1985;5:31–47.

 13. Duan HX, Shao WF, Wang PS, Xu M, Pang RH, Zhang YP, Cui WR. Study 
on the genetic diversity of peculiar tea germplasm resource in Yunnan 
by RAPD. J Yunnan Agric Univ. 2004;19(03):246–54. https:// doi. org/ 10. 
16211/j. issn. 1004- 390x(n). 2004. 03. 003.

 14. He XH, Sun Y, Gao D, Wei FG, Pan L, Guo CW, et al. Comparison of agro-
nomic traits between rice landraces and modern varieties at different 
altitude in paddy field of Yuanyang Terrace, Yunnan Province. J Resour 
Ecol. 2011;2(1):46–50. https:// doi. org/ 10. 3969/j. issn. 1674- 764x. 2011. 01. 
007.

 15. Lei QY, Zhang WH, Sun J, Yang MX, Zhou JJ. Traditional management and 
utilization of glutinous rice genetic resources in southeast Guizhou. Plant 
Divers Resour. 2013;35(2):195–201. https:// doi. org/ 10. 7677/ ynzwy j2013 
12147.

 16. He L, Song YJ, Long CL. Genetic diversity of rice landraces in Yuanyang 
Hani terraced rice fields under in-situ conservation: research progress. 
Chin Agric Sci Bull. 2020;36(10):87–94. https:// doi. org/ 10. 11924/j. issn. 
1000- 6850. casb2 01911 00820.

 17. He XL, Wang HF, Liu GX, Wang YX, Chen YM, Jia HT, Wang LY. Protection 
and utilization of agricultural species diversity and genetic diversity in 
Shexian Dryland Terrace System. Chin J Ecol. 2020;28(9):1453–64. https:// 
doi. org/ 10. 13930/j. cnki. cjea. 190819.

 18. Wang HS, Wu ZF, Zhang YL, et al. Floristic geography of North China. 
Beijing: Higher Education Press; Science Press; 1997.

 19. Zhang YB. Study on landscape system of mountain agriculture in She 
County of Handan. Beijing Forestry University. 2021. https:// doi. org/ 10. 
26949/d. cnki. gblyu. 2021. 000173.

 20. Li HY, He XL. The characteristics, values and conservation practice of 
dryland terraces system in She County, Hebei Province. Res Herit Preserv. 
2019;4(01):39–43. https:// doi. org/ 10. 19490/j. cnki. issn2 096- 0913. 2019. 01. 
009.

 21. Han ZD. Poor livelihood: the food system of Shexian Country dryland 
terrace system in Hebei Province. J China Agric Univ. 2017;34(06):118–24. 
https:// doi. org/ 10. 13240/j. cnki. caujs se. 2017. 06. 014.

 22. He XL. The origins, classifications and features of dry land terrace 
farming system of Shexian County, Hebei Province. J China Agric Univ. 
2017;34(06):84–94. https:// doi. org/ 10. 13240/j. cnki. caujs se. 2017. 06. 010.

 23. Yu T. Study on soil erosion and soil element characteristics of dryland 
terraced fields in She Xian County. Chengdu Univ Technol. 2019. https:// 
doi. org/ 10. 26986/d. cnki. gcdlc. 2019. 001072.

 24. Mi Q, Zhan TY, He KD, Sun J, Luo L. Soil and water conservation capacity 
of stone-dam terrace rocky mountain areas in Northern China supported 
by RUSLE. Mt Res. 2019;37(06):828–38. https:// doi. org/ 10. 16089/j. cnki. 
1008- 2786. 000473.

 25. Yang RJ, Liu Y, Min QW, Liu RG, Jiao WJ, Liu MC, Li HY, He XL. Land-
scape characteristics and evolution of agricultural heritage of dryland 
stone-ridge terraced field in Shexian, Hebei province, China. Agric Inf. 
2019;31(06):61–73.

 26. Li D. Landscape planning and design of Wangjinzhuang terrace tourism 
agricultural park in She County, Hebei Province. Dalian Univ Technol. 
2020. https:// doi. org/ 10. 26992/d. cnki. gdlqc. 2020. 000296.

 27. Qiu ZM, Chen BX, Takemoto K. Conservation of terraced paddy fields 
engaged with multiple stakeholders: the case of the Noto GIAHS site in 
Japan. Paddy Water Environ. 2013;12:275–83. https:// doi. org/ 10. 1007/ 
s10333- 013- 0387-x.

 28. Pei SJ. Traditional culture and biodiversity conservation. Bull Chin Acad 
Sci. 2011;2:190–6.

 29. Shen N. Research on the reconstruction of cultural symbols in the plan-
ning and construction of beautiful countryside: taking Wangjinzhuang 
Community as an example. Art Des. 2018;307(11):142–3. https:// doi. org/ 
10. 16272/j. cnki. cn11- 1392/j. 2018. 11. 038.

 30. Jang P. Thirsty terrace: distribution and management of water resource in 
Wangjinzhuang Community. J China Agric Univ. 2017;34:95–102. https:// 
doi. org/ 10. 13240/j. cnki. caujs se. 2017. 06. 011.

 31. Kassa Z, Asfaw Z, Demissew S. An ethnobotanical study of medicinal 
plants in Sheka Zone of Southern Nations Nationalities and Peoples 
Regional State, Ethiopia. J Ethnobiol Ethnomed. 2020;16:7. https:// doi. 
org/ 10. 1186/ s13002- 020- 0358-4.

 32. Tefera BN, Kim YD. Ethnobotanical study of medicinal plants in the 
Hawassa Zuria District, Sidama zone, Southern Ethiopia. J Ethnobiol 
Ethnomed. 2019;15:25. https:// doi. org/ 10. 1186/ s13002- 019- 0302-7.

 33. Amjad MS, Zahoor U, Bussmann RW, Altaf M, Gardazi SMH, Abbasi AM. 
Ethnobotanical survey of the medicinal flora of Harighal, Azad Jammu & 
Kashmir, Pakistan. J Ethnobiol Ethnomed. 2020;16:65. https:// doi. org/ 10. 
1186/ s13002- 020- 00417-w.

 34. Kidane L, Gebremedhin G, Beyene T. Ethnobotanical study of medici-
nal plants in Ganta Afeshum District, Eastern Zone of Tigray, Northern 
Ethiopia. J Ethnobiol Ethnomed. 2018;14:64. https:// doi. org/ 10. 1186/ 
s13002- 018- 0266-z.

 35. Gomes F, Dias MI, Lima A, Barros L, Rodrigues ME, Ferreira ICFR, et al. 
Satureja montana L. and Origanum majorana L. decoctions: antimicro-
bial activity, mode of action and phenolic characterization. Antibiotics. 
2020;9(6):294. https:// doi. org/ 10. 3390/ antib iotic s9060 294.

 36. Martins N, Barros L, Santos-Buelga C, Henriques M, Silva S, Ferreira ICFR. 
Evaluation of bioactive properties and phenolic compounds in different 
extracts prepared from Salvia officinalis L. Food Chem. 2015;170:378–85. 
https:// doi. org/ 10. 1016/j. foodc hem. 2014. 08. 096.

 37. He SH. Interplanting technology and benefit analysis of walnut and 
dandelion in dryland terraced field of Taihang Mountain. North Hortc. 
2019;13:174–7. https:// doi. org/ 10. 11937/ bfyy. 20190 297.

 38. Ye J, Li JF, Chen JK, Shi ML, Yang XY, Guo HY. Optimization of extraction 
technology of total flavonoids and its antioxidant capacity from aerial 
part of Shexian Bupleurum. North Hortic. 2022;06:92–8. https:// doi. org/ 10. 
11937/ bfyy. 20214 464.

 39. Wang LY, He XL, Jia HT, et al. Problems and suggestions on planting tradi-
tional Chinese medicine of Shexian County, China. Agric Inf. 2012;12:48–
50. https:// doi. org/ 10. 3969/j. issn. 1672- 0423. 2012. 12. 029.

 40. Jackson LE, Pascual U, Hodgkin T. Utilizing and conserving agrobiodiver-
sity in agricultural landscapes. Agric Ecosyst Environ. 2007;121(3):196–
210. https:// doi. org/ 10. 1016/j. agee. 2006. 12. 017.

 41. Food and Agriculture Organization. What is agrobiodiversity? 2004. 
https:// www. fao. org/3/ y5609e/ y5609e. pdf. Accessed 12 Jun 2022.

 42. Dedeurwaerdere T, Hannachi M. Socio-economic drivers of coexistence 
of landraces and modern crop varieties in agro-biodiversity rich Yunnan 
rice fields. Ecol Econ. 2019;159:177–88. https:// doi. org/ 10. 1016/j. ecole 
con. 2019. 01. 026.

 43. Jarvis DI, Sthapit B, Sears L. Conserving agricultural biodiversity in situ: a 
scientific basis for sustainable agriculture. Rome: IPGRI; 2000.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.16211/j.issn.1004-390x(n).2004.03.003
https://doi.org/10.16211/j.issn.1004-390x(n).2004.03.003
https://doi.org/10.3969/j.issn.1674-764x.2011.01.007
https://doi.org/10.3969/j.issn.1674-764x.2011.01.007
https://doi.org/10.7677/ynzwyj201312147
https://doi.org/10.7677/ynzwyj201312147
https://doi.org/10.11924/j.issn.1000-6850.casb20191100820
https://doi.org/10.11924/j.issn.1000-6850.casb20191100820
https://doi.org/10.13930/j.cnki.cjea.190819
https://doi.org/10.13930/j.cnki.cjea.190819
https://doi.org/10.26949/d.cnki.gblyu.2021.000173
https://doi.org/10.26949/d.cnki.gblyu.2021.000173
https://doi.org/10.19490/j.cnki.issn2096-0913.2019.01.009
https://doi.org/10.19490/j.cnki.issn2096-0913.2019.01.009
https://doi.org/10.13240/j.cnki.caujsse.2017.06.014
https://doi.org/10.13240/j.cnki.caujsse.2017.06.010
https://doi.org/10.26986/d.cnki.gcdlc.2019.001072
https://doi.org/10.26986/d.cnki.gcdlc.2019.001072
https://doi.org/10.16089/j.cnki.1008-2786.000473
https://doi.org/10.16089/j.cnki.1008-2786.000473
https://doi.org/10.26992/d.cnki.gdlqc.2020.000296
https://doi.org/10.1007/s10333-013-0387-x
https://doi.org/10.1007/s10333-013-0387-x
https://doi.org/10.16272/j.cnki.cn11-1392/j.2018.11.038
https://doi.org/10.16272/j.cnki.cn11-1392/j.2018.11.038
https://doi.org/10.13240/j.cnki.caujsse.2017.06.011
https://doi.org/10.13240/j.cnki.caujsse.2017.06.011
https://doi.org/10.1186/s13002-020-0358-4
https://doi.org/10.1186/s13002-020-0358-4
https://doi.org/10.1186/s13002-019-0302-7
https://doi.org/10.1186/s13002-020-00417-w
https://doi.org/10.1186/s13002-020-00417-w
https://doi.org/10.1186/s13002-018-0266-z
https://doi.org/10.1186/s13002-018-0266-z
https://doi.org/10.3390/antibiotics9060294
https://doi.org/10.1016/j.foodchem.2014.08.096
https://doi.org/10.11937/bfyy.20190297
https://doi.org/10.11937/bfyy.20214464
https://doi.org/10.11937/bfyy.20214464
https://doi.org/10.3969/j.issn.1672-0423.2012.12.029
https://doi.org/10.1016/j.agee.2006.12.017
https://www.fao.org/3/y5609e/y5609e.pdf
https://doi.org/10.1016/j.ecolecon.2019.01.026
https://doi.org/10.1016/j.ecolecon.2019.01.026

	An ethnobotanical study on medicinal plants of Shexian Dryland Stone Terraced System in northern China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study area
	Informants interviewed
	Ethnobotanical data collection and plants identification

	Results
	Diversity of medicinal plant species in Shexian Dryland Stone Terraced System
	Modes of preparation and administration
	Major types of diseases occurred in the study area
	Edible use of medicinal plants
	The most important medicinal plants in SDSTS

	Discussion
	A verification for local traditional Chinese medicine capacity
	A legendary history of “Bupleurum injection” in Shexian County
	The medicinal and edible plants
	Agrobiodiversity in SDSTS

	Conclusions
	Acknowledgements
	References


