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Abstract

Background By comparing the differences in plant use between various cultures or regions, we can gain a better
understanding of traditional knowledge of plant use among different groups, which may lead to a more objective
understanding. Even though the Tibetan and Daman people live in the same ecosystem in Gyirong town, China,
their cultural backgrounds and livelihoods differ. Therefore, the objective of this study is to document the traditional
knowledge of plant use among the Daman people and compare it with the local Tibetan knowledge of plant use. By
doing so, we aim to explore the relationship between plant selection and use and the cultural backgrounds of differ-
ent groups.

Methods During fieldwork, ethnobotanical data were collected using various methods including free listings, key
informant interviews, and semi-structured interviews. To quantify the importance of plant species in the Daman peo-
ple’s culture, the culture importance index, informant consensus factor index, and The Index of Agreement on Species
consensus (IASc) were used. In addition, we cited previous ethnobotanical survey data from the Tibetan in Gyirong. To
more comprehensively compare the differences in plant use between the Daman and Tibetan, this study constructed
a knowledge network to compare the knowledge differences between the two groups.

Results In this study, traditional knowledge was collected from 32 Daman informants, resulting in a total of 68
species belonging to 39 families mentioned by Daman people and 111 species mentioned by Tibetans. Of these, 58
plants were used by both populations. The plants were classified into 3 categories and 28 subcategories, with 22 iden-
tical classes in both groups. The majority of use categories showed a high degree of sharing in both groups, and the
Tibetan people had more plant use categories than the Daman people. Five plants with IASc value > 0.5 were identi-
fied in both groups: Rhododendron anthopogon D. Don, Artemisia japonica Thunb., Juniperus indica Bertol., Gastrodia
elata Blume, and Rheum australe D. Don. The analysis of the knowledge network revealed a 66% overlap between the
knowledge of the Daman and the knowledge of the Tibetans. Additionally, the plant knowledge of Tibetan people
was found to be richer and more complex than that of the Daman people. However, the Daman people possess 30
unique knowledge items.

Conclusions From the perspective of plant use, the history of the Daman people’s discrete migration on the border
between China and Nepal allows them to retain their own knowledge of plant use. The status quo of joining Chinese
nationality and settling in Gyirong town allows them to gradually integrate into the local Tibetan society. In summary,
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despite living in the same ecosystem and biodiversity background, the plant utilization of the Daman people and
Tibetans still shows significant differences, which are due to their different cultural backgrounds and social status.

Keywords Himalayas, Ethnobotany, Biodiversity hotspots, Daman people, Traditional knowledge

Background

In previous comparative ethnobotanical studies, the
focus was on two aspects. On the one hand, the differ-
ences in plant use by the same cultural group in differ-
ent regions were explored, aiming to investigate human
adaptation to different ecological environments [1-7].
On the other hand, the differences in plant use by differ-
ent cultural groups or the same group at different tem-
poral scales in the same region were examined, aiming to
explore the influence of cultural change on plant use [8—
12]. Identity and cultural customs were important topics
in these studies. Through comparison, a better under-
standing of the differences in plant use between different
cultures or regions can be achieved, which can provide
a more objective understanding of a group’s traditional
knowledge of plant use.

In Gyirong, China, there are two cultural groups living
there: the Tibetan and the Daman people. The Tibetan
people are one of the 56 ethnic groups recognized by
the Chinese government, and they have been engaged
in farming and animal husbandry in Gyirong for a long
time. In addition, although the Daman people currently
identify as Tibetan, their cultural background differs
greatly from the local Tibetans. The Daman people were
once a “Diasporas” group: "Diasporas” refers to special
immigrant groups that have dispersed across the world
during different historical periods. These groups leave
their homes for various reasons and often live between
multiple spaces and cultures [13]. Due to their multiple
identities, they are able to connect with two or more
societies at the same time [14]. Historical examples of
"Diasporas” include the Jews and the Hmong, who have
endured hardships but remained resilient [15]. Despite
living in foreign lands, members of these ethnic groups
maintain a sense of ethnic identity and cultural character-
istics [15, 16]. Along with globalization and transnational
migration, “Diasporas” have become a significant focus of
anthropological and ethnici studies [17-19]. Many "Dias-
poras" also live along the long border of China, and their
ethnic and national identities impact how they seek sur-
vival and development under state power, as well as the
long-term stability of the country’s border areas [20, 21].

Unlike immigrants in the era of globalization, the
Daman people have resided in the border areas between
China and Nepal for over two centuries [22]. They were
stateless until 2003 when they were granted Chinese
nationality. From a realistic perspective, the Daman

people have already achieved a stable life and settled in
Gyirong as Tibetan ethnicity.

In the historical context of their prolonged wandering,
the Daman people faced the predicament of survival and
chose to proactively join Chinese nationality, gradually
integrating into the local Tibetan society [22]. They also
consciously or unconsciously adopted many local cus-
toms, languages, and cultures under the new biocultural
background. For instance, they celebrate the Tibetan New
Year with Tibetans and partake in traditional Tibetan
foods such as butter tea. Despite integrating into the local
Tibetan society, the Daman people still preserve some of
their own ethnic customs, such as the "Dashai Festival,"
which takes place on the 8th day of the eighth month of
the Tibetan calendar and involves the sacrifice of sheep
blood. Moreover, they have inherited ironworking skills,
which have become an important aspect of their identity
[14].

Previous studies have mainly explored the national
identity of the Daman people from the perspectives of
anthropology and political science. This study is part
of an ethnobotanical study of Gyirong, and previous
research on the ethnobotany of the Gyirong Tibetan peo-
ple has already been published [23]. The purpose of this
study is to document the traditional knowledge of plant
use among the Daman people in Gyirong town and com-
pare it with the local Tibetan knowledge of plant use, in
order to explore the relationship between plant selection
and use and the cultural backgrounds of different groups.

Materials and methods

Study area

Gyirong Town is situated in the south of Gyirong County,
Shigatse City, Tibet Autonomous Region, China, and
is located in the core area of Mount Everest Reserve. It
is bordered by Nepal to the south, and the area is char-
acterized by an average temperature of 10-13 °C and
dominated by mountain coniferous forest and mixed
coniferous and broad-leaved forest vegetation types.
Known as the "back garden of the Himalayas," Gyi-
rong Town attracts tourists from around the world
[24-27]. Daman Village, with a population of 207 peo-
ple in 57 households, is situated about 30 km from the
China-Nepal border (Fig. 1). In 2015, a magnitude-8.1
earthquake hit Nepal and caused damage to villages in
Gyirong, including Daman Village. After the earthquake,
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village before the earthquake

the Chinese government initiated the renovation of
Daman Village in Gyirong Town (Fig. 1).

Daman people

The Daman people, who are descendants of Nepalese
ancestry, have distinct physical features such as blue eyes,
long eyelashes, dark brown skin, and mostly curly hair-
styles [14]. These features contrast with the traditional
Tibetan physical traits of brown eyes, tawny skin, and
straight hair. Due to their nomadic lifestyle, the Daman
people have been living along the Sino-Nepalese border
for a long time [28]. With no arable land or means of pro-
duction, life for the Daman people has been extremely
difficult. Their language is Tibetan.

The settlement of the Daman people, also known as
"Oriental Gypsy," is located in the northwest of Gyirong
Town at coordinates 85.29 east longitude and 28.41 north
latitude. With an average altitude of 2880 m, it was estab-
lished with government funding in 2011 and is officially
known as Daman New Village. Due to the lack of arable
land and means of production, the Daman people rely on

Fig. 1 The location and environment of the Daman settlement. a An overall view of Daman village, b the road in Daman village and ¢ Daman
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part-time work, farmer subsidies, and traditional handi-
craft cooperatives for income. There is no agriculture or
animal husbandry in the village. Additionally, the village
is rich in under-forest resources, and the collection of
wild economic plants has become an important source of
income for the Daman people [22].

Tibetans in Gyirong

The Tibetans are one of the 56 ethnic groups in China,
and their distribution is divided into three regions based
on dialects: U-Tsang, Kham, and Amdo. The Tibetans liv-
ing in Gyirong Town belong to the U-Tsang dialect area.
The local Tibetans have a rich tradition of knowledge,
including handicrafts and medicinal plant knowledge,
among others [26, 27, 29].

Field survey and data collection

In September 2019 and September 2021, our ethno-
botany fieldwork was conducted in Gyirong. First, field
study permission was obtained from the local commu-
nity committee and government authority. We explained
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our purpose to local governments and requested assis-
tance from them. All our fieldwork was conducted with
informed consent. The snowball sampling method was
used to select the key informants. Other informants were
selected by the randomized household interview method.
In addition, we attempted to train Daman guides to con-
duct ethnobotanical semi-structured interviews. In total,
traditional knowledge was collected from 32 Daman
(Table 1). The data on Tibetan ethnicity is cited from a
previous ethnobotanical survey [23]. It is important to
emphasize that we trained two young Daman people to
conduct the fieldwork with us. The proportion of Daman
informants in the study is 15% of the entire Daman popu-
lation, while the Tibetan informants account for 5% of the
local Tibetan population. Based on our fieldwork experi-
ence, the number of reported knowledge by the inform-
ants increases as the number of informants increases,
but when the number of informants reaches a certain
level, the amount of new knowledge reported no longer
increases. Therefore, the selection of Daman and Tibetan
informants is based on this principle, which ensures that
the knowledge obtained can represent a certain group. In
the selection of informants, this study strives to ensure a
distribution of informants of both genders and different
age groups (Table 1).

Ethnobotanical knowledge was collected by semistruc-
tured face to face interviews. Because many Tibetans in
the study area cannot speak Mandarin fluently, the field
work was performed with the assistance of local guides
who were employed with the help of local community
leaders. All interviews were conducted in the Tibetan
language, which was translated into Mandarin by local
guides. All field studies were conducted with the consent
of informants. The use reports of each informant for the
plants were recorded. According to the commonly used

Table 1 Characteristics of informants

Characteristics Tibetan Daman

Gender

Female 61 51% 15 47%
Male 59 49% 17 53%
Age

Below 20 5 5% 5 16%
20-29 12 12% 8 25%
30-39 19 19% 5 16%
40-49 27 27% 6 19%
50-59 26 26% 3 9%
60-69 21 21% 4 13%
70-79 7 7% 1 3%
Above 80 3 3% 0 0%
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5W+1H (What, Where, When, Who, Why, How) prin-
ciple in ethnobotany, this study designed the following
questions for semistructured interviews:

1. Would you mind listing some wild plants you have
used?

2. How to use this plant?

3. Which plant parts were used, roots, stems, leaves or
other parts?

4. Why do you use this species?

5. What time do you collect this plant?

The questions were designed to collect data on the (1)
vernacular name of the plants, (2) category of use, (3)
parts used, (4) methods for preparation and administra-
tion, (5) characteristics of the plant material (dried or
fresh) and (6) collection time.

The specimens were collected from the field of survey
with the help of the key informants and all materials are
labelled with numbers and names. Photographs of each
plant were taken. All specimens were kept in the herbar-
ium of Kunming Institute of Botany (KUN). The Flora of
China was used as a reference to identify the plants [30]
and The Plants of the World Online was used to ensure
the Latin name of the plants [31].

Data analysis

We adopted the use report (UR), cultural important index
(CII) as ethnobotanical indice. All information about the
use of local plants was organized into a “use report” list
consisting of three parts: informant, used plant and used
category [32, 33].

The cultural important index (CII) was the sum of the
proportion of informants that mentioned each of the use
categories for a given species [34]. This index is used to
quantitatively evaluate the importance of a certain plant
to Yadong Tibetans from the perspective of comprehen-
sive value. In other words, CI represents the diversity of
plant uses and the degree of recognition of information
sources for each use category. The calculation formula is
as follows:

uNC iN ,
URui

CII = E E
~—~ N

U=ul i=il

NC was the total number of use categories and N was
the total number of informants. CII ranges between 0
and the number of all use categories. A higher CII value
indicated the multiple uses of a species and a higher
degree of recognition.

The informant consensus factor index (FIC) was devel-
oped by Robert T. Trotter [35]. FIC was used to evalu-
ate the degree of consensus among the population about
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how to treat a particular disease. The calculation formula
is as follows:
Nur — Nt

Nur — 1

FIC =

where Nur is the number of use reports from the inform-
ants for a particular disease and Nt is the total number
of plant species used to treat the disease. The FIC values
range between 0 and 1. A higher FIC means that different
herbalists have a higher consensus on the plant species
used to treat certain diseases.

The Index of Agreement on Species consensus (IASc)
was used to identify the proportion of culturally impor-
tant species in each groups [36]. It can be assumed that
it is a quantitative measure that reflects the degree of
agreement or consensus among members of the group
regarding their knowledge of different plant species.
Overall, the research is attempting to investigate the rela-
tionship between plant knowledge and group consensus,
and is using the IASc value as a way to operationalize and
measure consensus within the group.

Py x (ns — nu)
Pt x (ns—1)

IASc =

where Pu represents the number of participants who
reported a use, and Pt equals the total number of partici-
pants interviewed about the species, ns is the number of
use reports of a given species mentioned by all the par-
ticipants and nu is the number of use types attributed
to that species. IASc values vary between 0 and 1, with
0 representing no agreement sand 1 total agreement. In
this paper, we determined the proportion of plant species
with an IASc value > 0.5; this value was chosen as an arbi-
trary cutoff point for culturally important species follow-
ing Vandebroek [36].

Indigenous knowledge network

We define knowledge as the combination of plant species
and their uses. Previous comparisons focused solely on
plant species and uses, but the differences in plant knowl-
edge between two populations can be more effectively
compared using the concept of knowledge networks [37].
Knowledge networks are graphs that depict the relation-
ships between different types of plant knowledge. We
drew our knowledge network using the "ggalluvial" pack-
age in R 4.2.2.

Results

Wild useful plant diversity and frequently utilized species
The Daman people mentioned a total of 68 species and
subspecies from 39 families, with the majority belonging
to Rosaceae (11), Compositae (7), and Polygonaceae (4).
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Herbaceous plant species were the most commonly used
by the Daman people (42 species, 60.9%), followed by
trees (17, 24.6%) and shrubs (10, 14.5%). Pinus wallichi-
ana A.B.Jacks (UR=32, CII=1.000) and Rhododendron
anthopogon D. Don (32, 1.000) were the most frequently
used plants, followed by Polygonatum cirrhifolium
(Wall.) Royle (29, 0.906), Artemisia japonica Thunb. (26,
0.813), and Gastrodia elata Blume (26, 0.813) (Table 2).
In comparison, Tibetans in Gyirong mentioned a total of
111 species and subspecies from 39 families [23].

The two ethnic groups mentioned a total of 129 spe-
cies and subspecies, belonging to 48 families. Rosaceae
was the most represented family with 15 species, fol-
lowed by Compositae with 9 and Polygonaceae with 6.
Among these, 58 species were commonly known by both
ethnic groups. Only one of the top ten plants used by
Daman and Tibetans was the same, which was Rhodo-
dendron anthopogon D. Don, a plant used for beverages
and Tibetan incense. Of the 129 species, 18 were endemic
to China, one was listed as an endangered species by the
Information System of Chinese Rare and Endangered
Plants (ISCREP), and four were Near-threatened and
seven were Vulnerable [38]. Additional details about
Tibetans can be found in the supplementary material (see
Additional file 4).

Comparison of used part of plants

Fruits were found to be the most commonly used plant
part by both the Daman (21.33%) and Tibetan (21.01%)
communities in Gyirong, followed by roots (18.67%) for
the Daman and aerial parts (15.94%) for the Tibetans.
Branches and leaves were also commonly used by both
groups. Notably, the Daman people use the tubers of
Arisaema tortuosum (Wall.), which were not used by the
Tibetans (Table 2). Figure 2 provides a graphical repre-
sentation of these findings.

Comparison of ues categories
We organized all plants into 3 categories and 28 subcat-
egories, with 22 shared subcategories between the two
ethnic groups. At the main category level, both Daman
and Tibetan people demonstrated similar patterns of
plant use, with the majority of species being edible
plants, followed by medicinal plants and other categories.
However, at the subcategory level, there were significant
differences. In terms of edible plants, both Daman and
Tibetans primarily utilized vegetables and wild fruits, but
the Tibetans employed a greater variety of edible plant
species. Notably, the Daman people exhibited greater
knowledge of starch plants and their uses (Fig. 3).

We categorized medicinal plants into 17 subcat-
egories and found that the use of medicinal plants
by Daman and Tibetans varied greatly, with only ten
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Table 2 List of plants used by Daman people in Gyirong
Local name(s) Botanical family Botanical taxon Voucher Parts used Local use (no. of urs) Cll 1ASc
jial-duo1-suo3-wal Adoxaceae Viburnum nervosum QTB-JL-102 Fruits Food:fruit (14), eaten raw 0.438 0438
D. Don
niul-ceil-mafl Amaranthaceae Chenopodium album — QTB-JL-42 Leaves Food:vegetable (18), stir- 0.563 0.563
L fried
guol-bal Amaryllidaceae Allium chrysanthum — QTB-JL-21 Bulbs Food:seasoning (1), cooked ~ 0.063 0.000
Regel with other Food;vegetable
(2), stir-fried
zen1-bul;ri3-guo3 Amaryllidaceae Allium przewalski- QTP-EBT-3200 Whole plants Food:seasoning (6), cooked  0.750 0.628
anum Regel with other food,vegetable
(18), stir-fried
guol-niel Apiaceae Carum carvi L QTB-JL-63 Leaves Food:vegetable (1), stir-fried  0.031 -
bal-jil Apocynaceae Cynanchum auricula-  QTB-JL-79 Fruits Food:fruit (6), eaten raw 0.188 0.188
tum Royle ex Wight
dongl-mal-eil-mal  Araceae Arisaema tortuosum  QTB-JL-77 Tubers Food:starche (2), ground, 0.063 0.063
(Wall)) Schott fermented, and then cooked
jial-ceil-mal Araliaceae Aralia sp. QTB-JPG-10 Leaves food:vegetable (3), stir-fried  0.094 0.094
sanl-jing1 Araliaceae Panax pseudoginseng ~ QTP-EBT-3084 Roots Medicine: tonic (7), decoc- 0219 0.219
Wall tion
ral-mal-xia3-jial Asparagaceae Polygonatum sibiri- QTB-JL-26 Roots Food:vegetable (9), stir-fried; 0.906 0.723
cum FDelaroche medicine: tonic(20), decoc-
tion
jial-la-1-suo3-wal; Berberidaceae Berberis xanthophlaea  QTB-JL-27 Leaves Medicine:diarrhea (2), 0.063 0.063
giul-lul Ahrendt decoction
dal-gel-bal Betulaceae Betula utilis D.Don QTB-JL-7 Branches Fulewood (2), burned 0.063 0.063
mang1-zhul-ceil- Brassicaceae Thiaspi arvense L QTB-JL-35 Leaves Food:vegetable (13), stir- 0.406 0406
ma’ fried
seil-mal Cannabaceae Cannabis sativa L QTB-JL-78 Barks Tool (3), used to make rope  0.094 0.094
bang1-bu4 Caprifoliaceae Nardostachys jata- QTB-JL-123 Roots Medicine:cough (1), decoc- 0375 0313
mansi (D.Don) DC tion; ritual use (11), burned
bang1-ma’ Compositae Artemisia calophylla ~ QTB-JL-50 Aerial parts Ritual use (4), burned; 0.188 0.150
Pamp medicine: rheumatism (2),
decoction
sangl-kangl-bal Compositae Artemisia japonica QTB-JL-59 Aerial parts Ritual use (18), burned; 0813 0.660
Thunb medicine: rheumatic arthritis
(8), decoction
bang1-mal-gel- Compositae Artemisia younghus-  QTB-JL-49 Aerial parts Medicine: fever (1), decoc- 0031 -
dong1 bandii J. R. Drumm. tion
ex Pamp
di1-di1-li1 Compositae Crepis elongata Babc ~ QTB-JL-98 Roots Medicine:digestion (5) 0.344 0309
gynaecopathia (6), decoc-
tion
gang3-lal-mei3- Compositae Saussurea tridactyla QTB-JL-66 Whole plants Economic (1), be sold; 0406 0.344
duo1 Sch.Bip. ex Hook f medicine:arthritis (12),
decoction
si1-li1-mei3-duo3 Compositae Senecio raphanifolius ~ QTP-EBT-3066  Whole plants Medicine: typhia(5), decoc-  0.156  0.156
Wall. ex DC tion
sel-jil-mei3-duo3 Compositae Taraxacum sikkimense QTB-JL-110 Whole plants Medicine:endocrine (2), 0.063 0.063
Hand.-Mazz decoction
cal-lul Coriariaceae Coriaria terminalis QTP-EBT-3005  Fruits Food:fruit (3), eaten raw 0.094 0.094
Hemsl
suo3-lal-ma3-bu4 Crassulaceae Rhodiola himalensis QTB-JL-124 Roots Medicine:hypertension (2), 0.063 0.063
(D. Don) SH. Fu decoction
sil-lu1-mei3-duo3 Crassulaceae Sedum multicaule QTB-JL-94 Aerial parts Medicineinjuries (3), apply 0.094 0.094
Wall. ex Lindl to the affected area
ruol-ruol Cucurbitaceae Herpetospermum QTB-JL-22 Seeds Medicine:cold(2), decoction  0.063 0.063
pedunculosum (Ser.)
C.B. Clarke
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Table 2 (continued)
Local name(s) Botanical family Botanical taxon Voucher Parts used Local use (no. of urs) Cll 1ASc
mal-mal-dong3- Cucurbitaceae Solena heterophylla QTB-JL-80 Fruits Food:fruit(4), eaten raw 0125 0.125
ceil Lour
xiu1-bail Cupressaceae Juniperus indica QTB-JL-57 Branches Ritual use(20), burned 0.625 0625
Bertol
xiul-bo1 Cupressaceae Juniperus tibetica QTB-JL-64 Branches Ritual use(11), burned 0344 0344
Kom
dal Dennstaedtiaceae Pteridium aquilinum — QTB-JL-10 Leaves Food:vegetable(15), stir-fried 0469 0.469
var. latiusculum
(Desv.) Underw. ex A.
Heller
zhal-lul Elaeagnaceae Elaeagnus umbellata  QTB-JL-18 Fruits Food:fruit (14), eaten raw 0.438 0438
Thunb
dal-rul Elaesagnaceae Hippophae salicifolia ~ QTB-JL-16 Fruits;branches food:fruit (3), eaten raw; 0.188 0.075
D.Don seasoning (2), cooked with
other food; fuelwood (1),
burned
bal-lul Ericaceae Rhododendron QTB-JL-115 Branches Ritual use (30), burned; food: 1.000 0.907
anthopogon D. Don beverage (2), boiled with
water
meil-dang1 Ericaceae Rhododendron QTB-JL-30 Branches Fuelwood (16), burned 0.500 0.500
arboreum Sm
tul-tul-le4-du3-ba4  Euphorbiaceae Euphorbia micractina  QTB-JL-85 Whole plants Medicine: poison (9), decoc-  0.281 0.281
Boiss tion
beil-luo1 Fagaceae Quercus semecarpifo-  QTB-JL-25 Branches Fulewood (3), burned 0.094 0.094
lia Sm
dal-gal Juglandaceae Juglans regia L QTB-JL-88 Pericarp; branches Dye (18), used to dye the 0656 0.534
fruit black; fuelwood (1),
burned:; food: fruit (2), eaten
raw
bail-mu’l Liliaceae Fritillaria cirrhosa D. QTP-EBT-3012  Bulbs Economic (1), be sold; 0.406 0.344
Don medicine: cough, cold (12),
decoction
bo1-ruo4 Liliaceae Lilium nepalense QTB-JL-120 Bulbs Medicine:tonic(9),decoction 0281 0.281
D.Don
jiang1-bal-la1-mu’ Malvaceae Malva verticillata L QTB-JL-36 Roots;leaves Medicine: digestion (4), 0563 0412
decoction; food: vegetable
(14), stir-fried
tian3-ma3 Orchidaceae Gastrodia elata Blume QTP-JPG-3292 Roots Economic (4), be sold; medi- 0.813 0.660
cine: tonic (22), decoction
angl1-bul-lal-bal Orchidaceae Gymnadenia orchidis ~ QTB-JL-56 Roots Medicine: tonic (3), decoc- 0.125 0.063
Lindl tion; vegetable (1), stir-fried
wang1-yal Phytolaccaceae Phytolacca acinosa QTB-JL-84 Roots; leaves Medicine: poison (2), decoc-  0.406 0.315
Roxb tion; food: vegetable (11),
stir-fried
tang3-gel-ru3- Pinaceae Pinus wallichiana QTB-JL-39 Barks; seeds; Food: vegetable (11), stir- 1.000 0.731
bail;tang3-xin1 AB.Jacks branches fried:; fruit (2),eaten raw;
fuelwood (19), burned
di1-da1 Plantaginaceae Neopicrorhiza scro- QTB-JL-67 Roots Medicine: cold (16), decoc-  0.500 0.500
phulariiflora (Pennell) tion
D.YHong
niul-lul Poaceae Fargesia sp. QTB-JL-118 Stems Food: vegetable (9), stir-fried 0281 0.281
jiang1-mal Poaceae Poaceae sp. QTP-JPG-8 Aerial parts Food: fodder (2), feed the 0.063 0.063
cattle
al-lang1-bal-langl Polygonaceae Fallopia denticulata QTB-JL-122 Roots Medicine: cold (5), decoction 0.156 0.156
(C.CHuang) Holub
qul-zhal Polygonaceae Rheum australe D. QTB-JL-3 Roots, stems Dye (19), used to dye yellow; 0.688 0.565

Don

food: fruit (3), eaten raw

Content courtesy of Springer Nature, terms of use apply. Rights reserved.
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Table 2 (continued)

Local name(s) Botanical family Botanical taxon Voucher Parts used Local use (no. of urs) Cll 1ASc
xiul-mafl Polygonaceae Rumex nepalensis EBT-PL-86 Whole plants Fodder (4), feed the cattle 0.125 0.125
Spreng
zen1-dul Ranunculaceae Aconitum gymnan- QTP-EBT-3097  Whole plants Medicine: poison, decoc- 0219 0219
drum Maxim tion (7)
beng3-mal Ranunculaceae Aconitum Gyirongense QTB-JPG-1 Roots Medicine: inflammation (2), 0.156 0.117
WTWang & L.Q.Li detoxification (3), decoction
bol-gel-dal Rhamnaceae Berchemia flaves- QTB-JL-93 Fruits Food: fruit (18), eaten raw 0.563 0.563
cens (Wall.) Wall. ex
Brongn
bail-lal Rosaceae Chaenomeles thi- QTB-JL-109 Fruits Food: fruit (6), eaten raw 0.188 0.188
betica T.T.Yu
bang1-seil Rosaceae Fragaria nubicola QTB-JL-9 Fruits Food: fruit (10), eaten raw 0313 0313
(Lindl. ex Hook.f)
Lacaita
chul-ma1 Rosaceae Potentilla anserina L QTP-EBT-3055 Roots Food: starche (6), boiled 0.188 0.188
bul-long1-che4- Rosaceae Prinsepia utilis Royle  QTB-JL-38 Fruits Economic (2), be sold 0.063 0.063
mang]
al-lul-bal-la Rosaceae Prunus holosericea QTB-JL-91 Fruits Food: fruit (2), eaten raw 0.063 0.063
(Batal.) Kost
al-xiul-kang1-bu4 Rosaceae Prunus mira Koehne  QTB-JL-69 Fruits Food: fruit (20), eaten raw 0.625 0625
gul-jiul-mal Rosaceae Rosa sericeaWall.ex — QTB-JL-17 Fruits Food: fruit (16), Burned 0.500 0.500
Lindl
nial-lang1-sei3- Rosaceae Rubus aurantiacus QTB-JL-14 Fruits Food: fruit (14), burned 0438 0438
bo1;nial-nang1 Focke
nial-lang Rosaceae Rubus austrotibetanus  QTB-JL-82 Fruits Food: fruit (18), eaten raw; 0594 0.531
TTYu&LTLu medicine: dispel the effects
of alcohol (1),decoction
nal-zil Rosaceae Sorbus cuspidata QTB-JL-5 Fruits Food: fruit (12), eaten raw 0375 0.375
(Spach) Hedl
cal-le1-bal Rosaceae Sorbus ochracea QTB-JL-92 Branches Tool (3), used to make axe 0.188 0.125
(Hand.-Mazz.) Vidl handles; fuelwood (3),
burned
eil-mal Rutaceae Zanthoxylum QTB-JL-8 Pericarp Food: seasoning (11), cooked 0.344 0.344
bungeanum Maxim with other food
lang1-mal Salicaceae Salix trichocarpa CF. QTB-JL-47 Stems Fuelwood (3), burned 0.094 0.094
Fang
seil-gel-xin1 Taxaceae Taxus wallichiana QTB-JL-31 Stems Tool (5), the stemisusedto  0.156 0.156
Zucc make tools
suo3-wal Urticaceae Urtica ardens Link QTP-JPG-5 Leaves Food: vegetable (11), boiled  0.344 0.344
with water

Tibetar IO 1449
paman IS :>> NS W

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= fruits H roots branches H Jeaves ® whole plants ® aerial parts

u stems = bulbs barks mseeds H pericarp = tubers
Fig. 2 Comparison of used part of plants
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subcategories being the same. Skin disorders and vet-
erinary medicine were the most notable subcategories,
with Tibetans reporting knowledge of four plant spe-
cies while the Daman people had no related knowledge
(Fig. 4).

The catalog of other categories comprises 7 subcat-
egories. The Tibetans exhibit greater richness in this
aspect of plant use compared to the Daman people.
Specifically, in fodder and craft, the Daman people have
not reported any knowledge, while the Tibetans have
demonstrated considerable knowledge (Fig. 5).

Comparison of FIC

The FIC values for the 28 subcategories ranged from 0 to
1, with an average of 0.789, indicating a high degree of
shared knowledge between the ethnic groups (Table 3).
Both medicinal and edible plant knowledge had high FIC
values, suggesting that these categories of knowledge are
widely shared. Similarly, dyeing and ritual plants also had
high FIC values, indicating that they are shared among
the groups to a great extent. However, the use of veteri-
nary medicinal plants had lower FIC values, suggesting
that this knowledge should be particularly noted and
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Fig.4 Comparison of species and quantity of medicinal plants
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Table 3 Use categories and FIC of plants used by Daman

Local use Daman FIC
Ns Urs
Edible
Fruit 18 167 0.8976
Seasoning 4 20 0.8421
Vegetable 14 129 0.8984
Beverage 1 2 1.0000
Starch 2 8 0.8571
Medicine
Poison 3 20 0.8947
Inflammation 1 1.0000
Detoxification 1 1.0000
Infections 2 0.8000
Digestive system disorders 4 12 0.7273
Gynaecopathia 1 6 1.0000
Respiratory system disorders 5 36 0.8857
Nutritional disorders 5 59 0.9310
Injuries 1 1.0000
Endocrine system disorders 1 1.0000
Muscular-skeletal system disorders 3 22 0.9048
Circulatory system disorders 1 2 1.0000
Other uses
Dye 2 37 09722
Economic 4 05714
Fodder 2 0.8000
Fuelwood 7 22 0.7143
Ritual use 6 94 0.9462
Tool 3 11 0.8000

protected (Fig. 6). Additional details can be found in the
supplementary material (see Additional file 1).

IASc matrix of two groups

The aim of this study was to examine the relationship
between plant knowledge and group consensus at the
cultural level. To achieve this, we ranked plant species
based on their IASc value and used a cutoff value of
IASc>0.5 to identify highly consented species [39]. In the
Daman group, we found 13 plant species with an IASc
value greater than 0.5, with Rhododendron anthopogon
D. Don (IASc=0.907) being the highest ranked species.
Similarly, in the Tibetan group, we identified 17 plant
species with an IASc value greater than 0.5, with Allium
prattii C.H.Wright (0.993) being the highest ranked spe-
cies. There were only five plant species with an IASc
value greater than 0.5 in both groups, including Rho-
dodendron anthopogon D. Don (IAScDaman=0.907,
IAScTibetan=0.703), Artemisia japonica Thunb. (0.660,
0.564), Juniperus indica Bertol. (0.625, 0.518), Gastrodia
elata Blume (0.660, 0.518), and Rheum australe D. Don
(0.565, 0.524) (Fig. 7). Additional information is available
in the supplementary material (see Additional file 2).

Comparison of indigenous knowledge networks

The plant knowledge network was created to pro-
vide a more visual representation of the differences
in knowledge between the two cultural groups. The

Content courtesy of Springer Nature, terms of use apply. Rights reserved.
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results indicate that the Tibetan people demonstrated a
richer and more complex understanding of plants than
the Daman people (Fig. 8). In terms of practical appli-
cations, as can be seen from Fig. 8, the Tibetan peo-
ple possess a more extensive knowledge of economic
plants, fodder, and veterinary medicine. In addition,
Tibetans have more knowledge than Damans in almost
all categories (Fig. 8).

Specifically, we found that the Daman people pos-
sessed 90 pieces of plant knowledge, while the Tibet-
ans in Gyirong had a much larger knowledge base of
226 plant species (Fig. 9). Among the total knowledge
base, there were 60 pieces of overlapping knowledge
shared between the two groups. Additionally, 30 pieces
of knowledge were specific to the Daman people, while

166 pieces of knowledge were specific to the Tibetans
(Fig. 9). For a more detailed breakdown of these find-
ings, please see the supplementary materials (Addi-
tional file 3).

Discussion
Important plant uses of Daman
Our study identified several plants that were deemed
important based on their CII (cultural importance index)
values. These plants were found to have a wide range of
uses and were highly regarded and accepted by the local
community.

Pinus wallichiana A.B.Jacks. is the most commonly
reported wild plant in Daman village. It has a wide dis-
tribution across Bhutan, Nepal, India, and China. Our

Content courtesy of Springer Nature, terms of use apply. Rights reserved.
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survey found that the phloem flakes of this plant were
consumed directly, or processed into long strips, boiled,
and used as a type of "pine bark noodles." The seeds
were also eaten directly by the Daman people, while
the branches and dried pine cones were highly valued
as fuelwood materials. In Yadong county, the seeds are
used as nuts [40]. In Nepal and India, the resin of P,
wallichiana is used as a stimulant, stomachic, and rem-
edy for gonorrhea. When applied externally as a plaster,
it helps abscesses to suppurate. The wood is considered
diaphoretic and is widely used to treat burning sensa-
tions, fainting, cough, and ulceration. Additionally, the
oleoresin extracted from the wood is used to treat scor-
pion stings and snake bites [41, 42]. Notably, our study
recorded the edible bark of P wallichiana for the first
time.

Rhododendron anthopogon D. Don is predominantly
found in high altitude areas of China (southern Tibet),
Bhutan, Nepal, and India. It holds significant cultural
value as an important Tibetan incense plant and is widely
used in various Tibetan regions, including the Tibetans
of Yadong and the Lhoba of Douyu [40, 43]. The flower
of R. anthopogon is also used as an herbal tea by people
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in Dolpa, Humla, and Mustang District, Nepal, and has
been found to be effective in treating gastritis, common
cold, indigestion, and as a diuretic [41].

Polygonatum cirrhifolium F. Delaroche is highly val-
ued by the Daman people as both a wild vegetable and
medicine. The young leaves of this plant are eaten as a
vegetable, while its roots are used as a tonic medicine. P
cirrhifolium is primarily distributed in southern Tibet,
Nepal, and India, and Tibetans in Yadong consider it to
be an important wild economic plant [40]. The root juice
of P, cirrhifolium is used as a tonic and taken in cases of
fractures by people in Dolpa district and Mustang dis-
trict, Nepal [41]. Additionally, in Manang District, Nepal,
this plant is used to treat cough, fever, and to increase
sexual potency [43].

Artemisia japonica Thunb is widely distributed in
East and South Asia and is used as Tibetan incense and
medicine in these areas [40, 43—-46]. The Daman people
use the plant to fumigate the body and treat rheumatoid
arthritis by spreading it under stone slabs and setting it
on fire. Additionally, it is burned as Tibetan incense by
the Daman people.
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Gastrodia elata Blume is an important economic plant

for the Daman people, who collect its roots in the moun-
tains and sell them to drug dealers. Sun-dried G. elata
roots can fetch up to 500 yuan per 500 g, and the roots
are also used as a tonic by the locals.

Similarity of plant use between Daman people and local
Tibetan people

The plant use structure and species between Daman and
Tibetan communities in Gyirong exhibit high similar-
ity. Of the 28 subcategories, 23 are the same, and 58 of
the 68 plants used by the Daman people are also used

by the local Tibetans. Further analysis of the FIC values
revealed that the 22 identical usage categories showed a
high degree of sharing between both groups (Fig. 6) [35,
47, 48]. The knowledge network analysis also showed
a 66% overlap in plant knowledge between the Daman
people and Tibetans. This may be due to the Daman peo-
ple being scattered among Tibetans, which has led to a
relatively close relationship in other aspects of social life,
despite limited personal interaction [14, 22].

After analyzing the IASc of each plant, we iden-
tified five plants that occupy a critical position in
both groups and belong to the first quadrant [48].
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Rhododendron anthopogon D. Don (IAScp,,.,=0.907,
TASCripetan =0.703), Artemisia japonica Thunb. (0.660,
0.564), and Juniperus indica Bertol. (0.625, 0.518) are all
traditional Tibetan ritual plants used for daily incense
sacrifice and are highly valued by the Daman people,
playing a significant role in their lives [40, 49]. Gastro-
dia elata Blume (0.660, 0.518) is an example of a signifi-
cant economic plant for the locals [50], and they collect
it along with other Tibetan medicines such as Fritillaria
cirrhosa D. Don and Saussurea tridactyla Sch.Bip. ex
Hook.f. to improve their livelihood [51]. However, com-
pared to the Tibetans, the Damans have limited access to
the scope and quantity of these medicinal plants they can
collect [52].

In summary, the plant use practices of the Daman
people are highly similar to those of the local Tibetan
cultural groups. The Daman people’s understanding of
Tibetan culture and customs has enabled them to seam-
lessly integrate into the local Tibetan community. This
integration has facilitated better understanding and
cooperation between the two groups, allowing them to
coexist harmoniously.

Differences in plant culture under the background

of immigration

The perception of nature can vary between ethnic groups
and is often influenced by specific cultural traditions
[53]. In our study, we aimed to identify the unique cul-
tural identity of the Daman people, while also exploring
the similarities and differences in their plant use prac-
tices compared to the local Tibetans. Due to their distinct

experiences and knowledge, the Daman people have
developed unique methods and uses for plants that differ
from those of the Tibetans. Moreover, the difference in
knowledge between the Daman people and the Tibetans
may be related to whether they are local indigenous peo-
ple. The Daman people migrated to the Gyirong border
region in the past two centuries, while the Tibetans have
settled in Gyirong for thousands of years, which dem-
onstrates the importance of indigenous knowledge [54].
The Daman people and the Tibetans have equal opportu-
nities to access plant resources. However, the difference
between the Daman people and Tibetans is that the for-
mer do not have cultivated land.

Before 2003, the Daman people were stateless and
did not have access to their own land. As a result, they
had to work for people in Gyirong Township or Nepal
in exchange for food [14]. According to one informant,
"At that time, I went to Nepal to work, and I could only
exchange a handful of rice for a day of farm work." The
Daman people frequently suffered from hunger and food
scarcity, which compelled them to learn about edible
plants in order to survive. Some of their knowledge of
edible plants was passed down by local Tibetans, while
other knowledge was discovered by the Daman people
themselves. For instance, they recognized the impor-
tance of Arisaema tortuosum (Wall.) Schott as a food
substitute, a plant which local Tibetans did not mention.
Sedum multicaule Wall. ex Lindl. was also used by the
Daman people to treat foot trauma, which was common
due to their year-round residence in the valleys for their
livelihood.
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From the perspective of use categories, there still
exists a cultural gap between the Daman and the Tibet-
ans. In the area of fodder, the Daman people have very
limited knowledge compared to the local Tibetans. This
is due to the fact that the Daman traditionally had a
small scale of cattle farming, and after the 2015 earth-
quake, they moved to new houses without cowsheds,
which led to a further decline in their knowledge of
feed plants [55].

In addition, the Daman people lack knowledge about
traditional handicrafts, which is in contrast to the local
Tibetans who have a wealth of botanical knowledge for
making wooden bowls, with sharing practices across
different villages. These differences indicate the influ-
ence of cultural background and livelihood on plant
selection and use.

Conclusion

The Daman people have a history of migrating dis-
creetly along the China-Nepal border, which has
allowed them to preserve their knowledge of plant use.
The fact that they have obtained Chinese citizenship
and settled in the Gyirong Daman village has resulted
in a fusion between them and the Tibetan culture. In
summary, while the Daman and Tibetan people live in
the same ecological system with diverse species, there
are still significant differences in their use of plants,
which are due to their different cultural backgrounds
and livelihood.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513002-023-00583-7.

Additional file 1. FIC of use categories.

Additional file 2. IASc of species.

Additional file 3. Knowledge of two groups.

Additional file 4. List of plants used by Tibetan people in Gyirong.

Acknowledgements

We are very grateful to the informants for sharing their knowledge with us.
We thank Professor Pei Shengji for technical guidance. We are very grateful to
our Daman friends for their help in our fieldwork. In addition, we thank Mr. Xu
Haikun as auto drivers in the wild works.

Author contributions

WYH organized the study team and provided technical support. GCA and
DXY executed the research plan. GCA identified the specimen and wrote the
manuscript. HHB, ZY and WYH collected the data. WYH reviewed the manu-
script. All authors took part in the field works. All authors were involved in the
drafting and revision of the manuscript and approved the final revision.

Funding
The study was funded by “The Second Tibetan Plateau Scientific Expedition
and Research (No. 2019QZKK0502)".

Page 150f 17

Availability of data and materials
Please contact the corresponding author for data requests.

Declarations

Ethics approval and consent to participate
The authors asked for permission from the local authorities and the people
interviewed to carry out the study.

Consent for publication

The people interviewed were informed about the study’s objectives and the
eventual publication of the information gathered, and they were assured that
the informants’identities would remain undisclosed.

Competing interests
The authors declare no competing interests.

Author details

'Department of Economic Plants and Biotechnology, Yunnan Key Labora-
tory for Wild Plant Resources, Kunming Institute of Botany, Chinese Academy
of Sciences, 132# Lanhei Road, Heilongtan, Kunming 650201, Yunnan, China.
2University of Chinese Academy of Sciences, Beijing, China. *National Centre
for Borderland Ethnic Studies in Southwest China, Yunnan University, Kun-
ming 650091, China. “CAS Key Laboratory of Tropical Plant Resources and Sus-
tainable Use, Xishuangbanna Tropical Botanical Garden, Chinese Academy

of Sciences, Mengla 666303, Yunnan, China. *Daman Village, Gyirong Town,
Gyirong County, Shigatse City 857000, Tibet Autonomous Region, China.

Received: 26 February 2023 Accepted: 13 April 2023
Published online: 05 May 2023

References

1. Saslis-Lagoudakis CH, Williamson EM, Savolainen V, Hawkins JA. Cross-
cultural comparison of three medicinal floras and implications for bio-
prospecting strategies. J Ethnopharmacol. 2011;135(2):476-87. https://
doi.org/10.1016/jjep.2011.03.044.

2. Alarcon R, Pardo-de-Santayana M, Priestley C, Morales R, Heinrich M.
Medicinal and local food plants in the south of Alava (Basque Country,
Spain). J Ethnopharmacol. 2015;176:207-24. https://doi.org/10.1016/j jep.
2015.10.022.

3. Hag SM, Hassan M, Bussmann RW, Calixto ES, Rahman IU, Sakhi S, Ljaz
F, Hashem A, Al-Arjani AF, Abd-Allah EF, Aziz MA, Ali NA. Cross-cultural
analysis of plant resources among five ethnic groups in the western
Himalayan region of Jammu and Kashmir. Biology. 2022. https://doi.org/
10.3390/biology11040491.

4. ChenWY,YangT, Yang J, Qiu ZC, Ding XY, Wang YH, Wang YH. Wild plants
used by the Lhoba people in Douyu Village, characterized by high moun-
tains and valleys, in southeastern Tibet, China. J Ethnobiol Ethnomed.
2021;17(1):46. https://doi.org/10.1186/513002-021-00472-x.

5. Wang QH, Zhao L, Gao C, Zhao JW, Ren ZX, Shen YX, Yao RY, Yin HX.
Ethnobotanical study on herbal market at the Dragon Boat Festival of
Chuanqing people in China. J Ethnobiol Ethnomed. 2021. https://doi.org/
10.1186/513002-021-00447-y.

6. Srithi K, Trisonthi C, Inta A, Balslev H. Cross-cultural comparison of
medicinal plants used to treat infections in Northern Thailand. Econ Bot.
2019;73(1):86-95. https://doi.org/10.1007/512231-018-9435-1.

7. Pieroni A, Rexhepi B, Nedelcheva A, Hajdari A, Mustafa B, Kolosova V, Cian-
faglione K, Quave CL. One century later: the folk botanical knowledge
of the last remaining Albanians of the upper Reka Valley, Mount Korab,
Western Macedonia. J Ethnobiol Ethnomed. 2013. https://doi.org/10.
1186/1746-4269-9-22.

8. Lgbal T, Habib T, Hussain K, Khan AM. Wild edible plant basket of ter-
restrial paradise and variations among the diverse ethnic and elevation
groups-A detailed insight from the Western Himalaya of Azad Jammu
and Kashmir, Pakistan. S Afr J Bot. 2022;147:294-313. https://doi.org/10.
1016/j.52jb.2022.01.026.

9. Benitex G, Ei-Gharbaoui A, Redouan FZ, Gonzalez-Tejero MR, Molero-Mesa
J, Merzouki A. Cross-cultural and historical traceability of ethnomedicinal

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Guo et al. Journal of Ethnobiology and Ethnomedicine

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.

30.

31

32.

33.

34.

(2023) 19:14

Asteraceae. Eastern Morocco and Eastern Andalusia: Two sides of a sea in
20 centuries of history. S Afr J Bot. 2021;139:478-93. https://doi.org/10.
1016/j.5ajb.2021.03.033.

. Hu RC, Xu CG, Nong Y, Luo BS. Changes in homegardens in relocation

villages, a case study in the Baiku Yao area in Southern China. J Ethno-
biol Ethnomed. 2023. https://doi.org/10.1186/513002-023-00578-4.

. Soelberg J, Jager AK. Comparative ethnobotany of the Wakhi agropas-

toralist and the Kyrgyz nomads of Afghanistan. J Ethnobiol Ethnomed.
2016. https://doi.org/10.1186/513002-015-0063-x.

. Fontefrancesco M, Barstow C, Grazioli F, Lyons H, Mattalia G, Marino

M, Mckay AE, Séukand R, Corvo P, Pieroni A. Keeping or changing?
Two different cultural adaptation strategies in the domestic use of
home country food plant and herbal ingredients among Albanian and
Moroccan migrants in Northwestern Italy. J Ethnobiol Ethnomed. 2019.
https://doi.org/10.1186/513002-019-0290-7.13.

. Zou JZ. Boreder, boundary and boundary domin. J Minzu Univ China.

2010;1:11-4.

. Zhou JX, Yang J. Diaspora and the reconstruction of identity: a case

study of the Daman people on the China-Nepal border. J Minzu Univ
Guangxi. 2012;34(5):78-83.

. Liu F. Dispersion and aggregation: ethnic identity of cross-border

“"Hmong" people. Heilongjiang Natl Ser. 2009;6:143-6. https://doi.org/
10.3969/].is5n.1004-4922.2009.06.031.

. Zhang X. The familial organization of the Miao people in American

society. Ethno-Natl Stud. 2021;6:13. https://doi.org/10.3969/j.issn.0256-
1891.2007.06.007.

. Beine M, Docquier F, Ozden C. Diasporas. J Dev Econ. 2011;95(1):30-41.

https://doi.org/10.1016/j.jdeveco.2009.11.004.

. LiY."Diaspora group”ethics under globalization: problems and solu-

tions. Contemp World Soc. 2008;3:5.

. Zhou JX, Yang J. The context and trend of transnational ethnic studies

in China. J Hubei Minzu Univ. 2019;37(6):10.

Zhou J. Borders, borderers and States: three aspects of transnational
ethnic studies. Guangxi Ethnic Stud. 2017;3:1-8.

LiuY, Na S. Investigation on the relationship between ethnic commu-
nication and identity in Daman village, Gyirong, Zang-Nepal corridor.
China Tibetol. 2015;3:138-47.

Hou LL. National identity and reasons of Daman people from the
perspective of ethnic politics. Chi Zi. 2015;12:55-55.

Guo CA, Ding XY, Hu HB, Zhang Y, Yang HZ, Wang YH. An ethnobotani-
cal study on wild plants used by Tibetan people in Gyirong Valley,
Tibet, China. J Ethnobiol Ethnomed. 2022. https://doi.org/10.1186/
$13002-022-00565-1.

Zhang CY. Daman: in the valley of happiness. Tibet Geogr.
2007,6:74-91.

Zhang YF. Millennium Gyirong. China Tibetology Publishing House;
2006.

Wang DG, Li Q. Investigation of ecological resources and evaluation of
tourism development in Gyirong Valley. Tibetan St. 2007;3:8.

Yang BY. Set out for Gyirong. Tibet Geogr. 2007,6:14.

Zhang CY.The stateless Daman people. Chin Natl Geogr. 2003;8:4.
Ding XY, Guo CA, Hu HB, Wang YH. Plants for making wooden bowls
and related traditional knowledge in the Gyirong Valley, Tibet, China. J
Ethnobiol Ethnomed. 2002;18(1):13.

Editoral Committee of Flora of China, Flora of China. Beijing, Science
Press; 2013.

Board of Trustees of the Royal Botanic Gardens, Kew. The Plants of the
World Online. Published on the internet. https://powo.science.kew.
org/.

Reyes-Garcia V, Huanca T, Vadez V, Leonard W, Wilkie D. Cultural, practi-
cal, and economic value of wild plants: a quantitative study in the
Bolivian Amazon. Econ Bot. 2006;60(1):62-74. https://doi.org/10.1663/
0013-0001(2006)60[62:CPAEVO]2.0.CO;2.

Cook FEM. Economic botany data collection standard. The Interna-
tional Working Group on Taxonomic Databases for Plant Sciences
(TDWG) by the Royal Botanic Gardens, Kew. 1995. ISBN: 0947643710.
Tardio J, Pardo-de-Santayana M. Cultural importance indices, a com-
parative analysis based on the useful wild plants of Southern Cantabria
Northern Spain. Econ Bot. 2008;62:24-39. https://doi.org/10.1007/
$12231-007-9004-5.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 16 of 17

Troter R, Logan M. Informant consensus: a new approach for iden-
tifying potentially effective medicinal plants. In: Etkin NL, editor.
Indigenous medicine and diet: biobehavioural approaches. New York:
Redgrave Bedford Hills; 1986. p. 91-112.

Vandebroek I. The dual intercultural and intracultural relationship
between medicinal plant knowledge and consensus. Econ Bot.
2010;64(4):303-17.

Camara-Leret R, Fortuna MA, Bascompte J. Indigenous knowledge net-
works in the face of global change. PNAS. 2019;116(20):9913-8. https://
doi.org/10.1073/pnas.1821843116.

Institute of Botany, Chinese Academy of Sciences. Information System
of Chinese Rare and Endangered Plants (ISCREP). https://www.plant
plus.cn/rep/.

Ceuterick M, Vandebroek |, Torry B, Pieroni A. Cross-cultural adaptation
in urban ethnobotany: the Colombian folk pharmacopoeia in London.
J Ethnopharmacol. 2008;120(3):342-59. https://doi.org/10.1016/j.jep.
2008.09.004.

Guo CA, Ding XY, Addi YW, Zhang Y, Zhang XQ, Zhuang HF, Wang YH.
An ethnobotany survey of wild plants used by the Tibetan people

of the Yadong River Valley, Tibet, China. J Ethnobiol Ethnomed.
2022;18(1):28. https://doi.org/10.1186/513002-022-00518-8.

. Kunwar RM, Nepal BK, Kshhetri HB, Rai SK, Bussmann RW. Ethnomedi-

cine in Himalaya: a case study from Dolpa, Humla, Jumla and Mustang
districts of Nepal. J Ethnobiol Ethnomed. 2006;2:27. https://doi.org/10.
1186/1746-4269-2-27.

Singh L, Dixit P, Srivastava RP, Pandey S, Verma PC, Saxena G. Ethno-
botany and pharmacology of Pinus species growing naturally in Indian
Himalayas: a plant review. Curr Pharm Biotechnol. 2019;20(15):1281-7.
https://doi.org/10.2174/1389201020666190819153600.

Bhattarai S, Chaudhary RP, Taylor RSL. Ethnomedicinal plants used by
the people of Manang district, central Nepal. J Ethnobiol Ethnomed.
2006;2:41. https://doi.org/10.1186/1746-4269-2-41.

Kang J, Kang YX, Ji XL, Guo QP, Jacques G, Pietras M, Luczaj N, Li DW,
tuczajt. Wild food plants and fungi used in the mycophilous Tibetan
community of Zhagana (Tewo County, Gansu, China). J Ethnobiol
Ethnomed. 2016;12:21. https://doi.org/10.1186/513002-016-0094-y.

Li S, Zhang Y, Guo YJ, Yang LX, Wang YH. Monpa, memory, and change:
an ethnobotanical study of plant use in Medog County, South-east
Tibet, China. J Ethnobiol Ethnomed. 2020;16(1):5. https://doi.org/10.
1186/513002-020-0355-7.

Joshi N, Ghorbani A, Siwakoti M, Kehlenbeck K. Use pattern and
indigenous knowledge of wild medicinal plants among three ethnic
groups in Makawanpur district, Central Nepal. J Ethnopharmacol.
2020;262:113219. https://doi.org/10.1016/}.jep.2020.113219.

Heinrich M, Edwards S, Moerman DE, Leonti M. Ethnopharmacologi-
cal field studies: a critical assessment of their conceptual basis and
methods. J Ethnopharmacol. 2009;124(1):1-17.

Kunwar RM, Fadiman M, Cameron M, Bussmann RW, Thapa-Magar KB,
Rimal B, Sapkota P. Cross-cultural comparison of plant use knowledge
in Baitadi and Darchula districts, Nepal Himalaya. J Ethnobiol Eth-
nomed. 2018;14:40. https://doi.org/10.1186/513002-018-0242-7.

Li ML, Xu JC. The "Wei sang” custom of Tibetan families in Yunnan-
Taking two Tibetan communities in Diging Tibetan Autonomous
Prefecture as an example. Ethnonat'l Stud. 2007;169(6):46-55.

Chen YY, Bao ZX, Li ZZ. High allozymic diversity in natural populations
of Mycoheterotrophic Orchid Gastrodia elata, an endangered medici-
nal plant in China. Biochem Syst Ecol. 2011;39(4-6):526-35. https://doi.
0rg/10.1016/j.bse.2011.07.013.

Wang DD, Chen X, Atanasov AG, Yi X, Wang S. Plant resource availability
of medicinal fritillaria species in traditional producing regions in
Qinghai-Tibet Plateau. Front Pharmacol. 2017;8:502. https://doi.org/10.
3389/fphar.2017.00502.

Salick J, Byg A, Amend A, Gunn B, Law W, Schmidt H. Tibetan medicine
plurality. Econ Bot. 2006;60(3):227-53. https://doi.org/10.1663/0013-
0001(2006)60[227:TMP]2.0.CO;2.

Kloek ME, Buijs AE, Boersema JJ, Schouten MG. Cultural echoes in
Dutch immigrants’and non-immigrants’ understandings and values of
nature. J Environ Plan Manag. 2017;61(5-6):1-23. https://doi.org/10.
1080/09640568.2017.1319803.

MaY, Luo BS, Zhu Q, Ma DX, Wen Q, Feng JC, Xue DY. Changes in tradi-
tional ecological knowledge of forage plants in immigrant villages of

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Guo et al. Journal of Ethnobiology and Ethnomedicine (2023) 19:14

Ningxia, China. J Ethnobiol Ethnomed. 2020. https://doi.org/10.1186/
$13002-019-0333-0.

55. Zhou JX. A straggler who crosses a boundary: a survey of villages of
Nepali descent in Gyirong border area of Tibet. China: The ethnic PH.
2014.1SBN: 9787105132751

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

Page 17 of 17

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

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 . BMC

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Terms and Conditions

Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center GmbH (“Springer Nature™).

Springer Nature supports a reasonable amount of sharing of research papers by authors, subscribers and authorised users (“Users”), for small-
scale personal, non-commercial use provided that all copyright, trade and service marks and other proprietary notices are maintained. By
accessing, sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of use (“Terms”). For these
purposes, Springer Nature considers academic use (by researchers and students) to be non-commercial.

These Terms are supplementary and will apply in addition to any applicable website terms and conditions, a relevant site licence or a personal
subscription. These Terms will prevail over any conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription
(to the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of the Creative Commons license used will
apply.

We collect and use personal data to provide access to the Springer Nature journal content. We may also use these personal data internally within
ResearchGate and Springer Nature and as agreed share it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not
otherwise disclose your personal data outside the ResearchGate or the Springer Nature group of companies unless we have your permission as
detailed in the Privacy Policy.

While Users may use the Springer Nature journal content for small scale, personal non-commercial use, it is important to note that Users may
not:

1. use such content for the purpose of providing other users with access on a regular or large scale basis or as a means to circumvent access
control;

2. use such content where to do so would be considered a criminal or statutory offence in any jurisdiction, or gives rise to civil liability, or is
otherwise unlawful;

3. falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association unless explicitly agreed to by Springer Nature in
writing;

4. use bots or other automated methods to access the content or redirect messages

5. override any security feature or exclusionary protocol; or

6. share the content in order to create substitute for Springer Nature products or services or a systematic database of Springer Nature journal
content.

In line with the restriction against commercial use, Springer Nature does not permit the creation of a product or service that creates revenue,
royalties, rent or income from our content or its inclusion as part of a paid for service or for other commercial gain. Springer Nature journal
content cannot be used for inter-library loans and librarians may not upload Springer Nature journal content on a large scale into their, or any
other, institutional repository.

These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not obligated to publish any information or
content on this website and may remove it or features or functionality at our sole discretion, at any time with or without notice. Springer Nature
may revoke this licence to you at any time and remove access to any copies of the Springer Nature journal content which have been saved.

To the fullest extent permitted by law, Springer Nature makes no warranties, representations or guarantees to Users, either express or implied
with respect to the Springer nature journal content and all parties disclaim and waive any implied warranties or warranties imposed by law,
including merchantability or fitness for any particular purpose.

Please note that these rights do not automatically extend to content, data or other material published by Springer Nature that may be licensed
from third parties.

If you would like to use or distribute our Springer Nature journal content to a wider audience or on a regular basis or in any other manner not
expressly permitted by these Terms, please contact Springer Nature at

onlineservice(@springernature.com



mailto:onlineservice@springernature.com

