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Abstract

Background: Knowledge of wild edible plants is an important part of traditional knowledge. It is closely related to
traditional human agriculture, as well as biodiversity. This study aimed to conduct a detailed investigation and
evaluation of wild edible plants that are collected and consumed by the Mongolian and Han locals in Daginggou
and to provide valuable data for the development and utilization of plant resources.

Methods: In the 9 site visits to the area of Daginggou during the period of 2017-2019, the authors used key
informant interviews, semistructured interviews, and questionnaires to collect utilization information regarding
precollected species of local wild edible plants. By combining the data obtained from 101 key informants, the
authors used the Cultural Food Significance Index (CFSI), a quantitative index to evaluate the relative importance of
the wild edible plants that were discussed in the aforementioned interviews.

Results: The investigation results show that the Mongolian people provided 67 folk names, corresponding to 57 wild
plants, and the Han Chinese provided 58 folk names, corresponding to 49 wild plants. A total of 61 edible wild plant
species belonging to 29 families and 52 genera were recorded as edible resources for the locals in Daginggou. The
uses include grains, oil and fat resources, vegetables, fruits, beverages, condiments, and snacks. The most commonly
reported purpose of wild edible plants is using them as vegetables, followed by using them as beverages and fruits.
The most widely used edible parts are fruits, leaves, and other aerial parts. Eating raw and cooked plants are the usual
methods of consuming wild edible plants according to the locals. In addition, the CFSI of 61 wild edible plant species
shows that 27 species have characteristics of medical food.

Conclusions: The knowledge and experience of naming and consuming wild plants by the Mongolian people and
Han Chinese in Daginggou are an important manifestation of the direct interaction between locals and plants. The
CSFl evaluation of the wild edible plants consumed by the locals in Daginggou establishes the utilization of some wild
plants as part of the traditional knowledge of medical food.
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Background

Since 1992, as party to the Convention on Biological
Diversity (CBD), China has made positive efforts in
the protection and inheritance of traditional know-
ledge related to biological diversity and biological
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resources. The diversity of traditional edible plant re-
sources and related knowledge are important aspects
of traditional knowledge and biodiversity. They have a
significant impact on the conservation and sustainable
development of regional biodiversity [1-6]. As most
kinds of edible plants are wild plants, research on
wild edible plants is also an important subject of
ethnobotanical study [7].

Wild edible plant species are uncultivated and un-
domesticated. They can be food sources, however,
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Fig. 1 Study area and villages surveyed
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through collection and consumption from the natural en-
vironment. Many linguistic groups refer to numerous ed-
ible plants as “famine relief food,” which plays an
important role in the survival of individuals or the whole
community during a period of food shortage [8]. In recent
years, wild edible plants have become popular for their
nutritional value and health care functions [9]. Therefore,
the utilization of wild edible plants is continuously in-
creasing. The ethnobotany research in China concerning
wild edible plants has so far been concentrated mainly in
South China. For example, the Naxi people, Hani people,
and Tibetan people in Yunnan Province have the habit of
gathering and eating wild plants [10-12]. The Shui people
and Dong people of Guizhou Province have recorded the
use of wild plants as starters for preparing fermented bev-
erages [13, 14]. Although some papers on the use of wild
food plants have been published from the area of northern
China (e.g., Inner Mongolia [15, 16], Tibet [17], Shaanxi
[18, 19], and Gansu [20, 21]), this area is not widely
studied.

The Inner Mongolia Autonomous Region is multi-
ethnic, with Mongolian culture as the main body and
Han Chinese as the majority. Since the 1990s, ethno-
botanists have carried out a series of studies on re-
gional ethnobotany in several regions of Inner
Mongolia and have cataloged the wild edible plants of
the local Mongolian people [15, 16, 22-24]. In the
past, ethnobotanical studies in Inner Mongolia have
not been performed with comparative studies between
Mongolian people and Han Chinese. This study inves-
tigates the Mongolian people and Han Chinese in
Dagqinggou and records the wild edible plants and re-
lated traditional knowledge that locals have previously
used and are currently using.

.

Fig. 2 Key informant (a) and voucher specimen collection (b). Photo
a taken by Sachula, and photo b taken by Manduhu
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Daginggou is a national nature reserve of precious
broad-leaved mixed forests, with a population of nearly
800. Locals are engaged in semifarming, semianimal hus-
bandry, or tourism. It is a mixed area of Mongolian people
and Han Chinese, with a large Mongolian population, all
of whom speak Chinese. Daqinggou is located 24 km
southwest of Horqin Left Wing Rear Banner, Tongliao
City, Inner Mongolia Autonomous Region, longitude 120°
13'-122° 15’, north latitude 42° 45'—42° 48" (Fig. 1), with
a total area of 81.83km? and a forest area of 45.95 km®.
The landform consists of sand dunes, sandy land and
plains belonging to the subsidence zone of the Liaohe
River Basin [25]. According to the “climatic
regionalization of China,” it is in the transition zone from
the Northeast temperate semihumid climate zone to the
Inner Mongolia temperate semiarid climate zone, with an
average annual temperature of 5.6°C and mean annual
rainfall of approximately 450 mm. The length of the frost-
free period in the area is approximately 145 days [26].

The flora mainly consists of the flora of Changbai
Mountain and Mongolian, combining the species of
North China flora [27]. A total of 104 families, 320 gen-
era, and 528 species of vascular plants grow in Daqing-
gou. Among them, 13 species belong to 10 different
families of ferns, 3 species belong to 3 different families
of gymnosperms, and 511 species belong to 91 different
families of angiosperms [28].

Methods

Field work

From 2017 to 2019, the authors completed 7 field stud-
ies in Dagqinggou; there are two villages within the re-
serve and five villages in the surrounding area. Field
studies included key informant interviews (Fig. 2),
semistructured interviews, and questionnaires. Local
farmers, retailers, and reserve staff were selected as the
informants, and 227 people were interviewed. A total of
101 key informants participated in the interviews via
selection using snowball sampling and intentional sam-
pling [7, 29-32]. The ages of informants ranged from
24 to 88 (mean age 58 years), and the gender and ethnic
ratios of informants were both almost 1:1 (male to

Table 3 Food category diversity

Usage Number Percentage
Vegetable 40 47.62
Beverage 12 14.29

Snack 10 11.90

Fruit 9 10.71
Condiment 5 595

Grain 5 595

Oil and fats 3 357
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female was 53 to 48, Mongolian to Han was 51 to 50).
Among them, 65 people were interviewed through
semistructured interviews, including questions that
were relevant to document detailed information on all
edible wild plants. The questions investigated included
the following: What wild plants do you usually eat? Do
you know any other folk name for the plant? What are
the edible parts and mode of consumption of each
plant?What ailment does this plant treat? Where is the
habitat of the plants? Is the plant easy or difficult to
collect? In 7 villages, 200 questionnaires (Additional
file) about the CFSI of edible plants were distributed,
and 116 valid questionnaires were collected.

Voucher specimen

Ethnobotanical interviews and the collection of voucher
specimens were carried out in two ways: locals were in-
vited to find and collect voucher specimens of related
plants at the field sites; voucher specimens were precol-
lected and used in key informant interviews [23, 33]. A
total of 84 plant specimens were aggregated as wild edible
plants used by the locals. Among the collected specimens,
57 species, 3 varieties, and 1 form were identified [34, 35].

Quantitative analysis
The CEFSI was calculated to evaluate the cultural signifi-
cance of wild edible plants by the following formula
given by Andrea Pieroni [36]:

CFSI = QIXAIXFUI x PUI x MFF x TSAI x FMRI x 1072

The formula takes into account seven indices [10,
37-40], which express the frequency of quotation
(QI), availability (AI), frequency of use (FUI), plant
parts used (PUI), multifunctional food use (MFFI),
taste score appreciation (TSAI), and the food-
medicinal role (FMRI). Based on the local cultural
characteristics, the index was graded and evaluated
(Table 1).

Table 4 Diversity of edible parts

Edible part Number Percentage
Fruit 17 20.73
Leaf 16 19.51
Aerial parts 12 14.63
Stem and leaf 11 1341
Flower (inflorescence) 7 8.54
Seed (kernel) 7 8.54
Root 6 732
Bulb 2 244
Bark 1 1.22
Stem 1 1.22
Shoot 1 1.22
Female cone 1 1.22
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Results and discussion

Ethnobotanical inventory

There are 61 species of wild plants consumed by local
people. Among them, 1 species belongs to pteridophyta,
1 species belongs to gymnosperms, and 59 species be-
long to 27 different families of angiosperms. This paper
is summarized in the form of an ethnobotanical inven-
tory to facilitate the analysis and evaluation. The con-
tents of the inventory include the scientific names of
species, folk Chinese and Mongolian names, usage, ed-
ible part(s) and mode of consumption, linguistic groups,
and voucher numbers (Table 2).

Life form characteristics of wild edible plants
The life forms of wild edible plants used by the locals are
small trees, trees, shrubs, subshrubs, lianas, annual herbs,
and perennial herbs. Among them, 26 species are peren-
nial herbs and account for 43% of the total species; 12 spe-
cies are annual herbs, and 11 species are trees, accounting
for 20% and 18%, respectively, of the total species.
Daginggou is a part of the steppe of Eurasia. Because of
the plant distribution in the reserve, it is closely related to
the broad-leaved forest of East Asia [27]. Therefore, woody
plants also account for a certain proportion in this area.

Folk names

The Mongolian people and Han Chinese living in
Daginggou are able to name most of the wild plants
in their own language. Among 57 species of wild
plants collected and consumed by Mongolian people,
47 species have Mongolian names, and the other 10
species directly borrow Chinese names. Among 49
species of wild plants collected and consumed by Han
Chinese, Allium senescens is called mdng gé ér, and
Urtica cannabina is called ha la hai cai, from the
plant's folk Mongolian names manggir and halagai.
Therefore, the Mongolian people and Han Chinese
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also present exchange and reference phenomena in
the nomenclature of wild edible plants.

Food categories

The usage of wild edible plants by locals presents high di-
versity. According to their eating habits, food categories
include grains, oils and fats, vegetables, fruits, beverages,
condiments and snacks. There are 84 kinds of related
plants corresponding to different usages, which is more
than the total number of edible plant species, because
some of the same plants have different usages (Table 3).

Among them, the wild plants used as vegetables are
the most abundant. Grains were gathered and consumed
during times of food shortage and famine. At present,
only the bark of Ulmus pumila is dried and ground into
flour, which is appropriately added to corn flour to in-
crease its strength. In fact, this is a traditional way of
using vegetable gum.

There are three consumption modes of wild beverage
plants: Locals collect different parts of the wild plants
for processing and making tea; some elders also soak the
roots or fruits of wild plants in wine to make medicinal
wine for drinking; Quercus mongolica and Vitis amuren-
sis are used to make wine. Most of the wild fruits men-
tioned above are eaten by shepherds as snacks to satisfy
hunger and thirst.

Edible part(s) and mode of consumption

The edible parts of wild plants consumed by locals
also present high diversity. According to statistics,
apart from the aerial parts, the edible parts of most
species are plant organs and organ combinations such
as the root, stem, leaf, flower, fruit and seed, or spe-
cific parts such as the bulb, female cone, shoot, and
bark. Twelve types are used. The most widely used
edible parts are the fruit (17), leaf (16), and aerial
parts (12) (Table 4).

Fig. 3 Mode of consumption of the wild vegetables

Raw ‘I

® made into soup: 27%

u fried: 18%
steamed with flour: 15%
boiled and mixed with
cream: 4%

= made into gruel: 3%

m boiled as stuffing for pasta:

11%
m dipped in sauce: 8%

m salted: 6%

m cold and dressed with
sauce: 8%
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Wild edible plants are consumed in two ways, as raw
food and as cooked food. The mature fruits and young
fruits eaten by locals as fresh fruits and the tender stems
and leaves consumed as snacks are raw food. The wild
vegetables used by locals for steaming, frying, filling, soup,
and seasoning plants are consumed as cooked food.

As the most widely consumed wild plants in the region,
there are seven types of traditional wild vegetables (Fig. 3).
Wild vegetables are frequently soaked in cold water or
blanched in boiling water and then used for stir-frying or
soups. For the local Mongolian people, cream is also a
commonly used condiment with cooked wild vegetables.
In particular, local people like to eat wild vegetables with
flour and to add salt, a little oil and wild vegetables into
the dough to steam a unique pasta called “bulasu”.

Cultural food significance index (CFSI)

The CFSI values were calculated following the abovemen-
tioned formula, with a minimum of 0.04 and a maximum
of 10,295.63 (Table 5). It was possible to classify the cited
botanical species into six groups [36, 37]: species with very

high significance (CFSI = 1000 and higher), high signifi-
cance (CFSI = 500-999), moderate significance (CFSI =
250-499), low significance (CFSI = 50-249), very low sig-
nificance (CFSI = 5-49), and negligible significance (CFSI
< 5) (Fig. 4).

Taraxacum mongolicum ranks first in the CFSI, attrib-
uted to its high quotation index, multifunctional food
use index value and food-medicinal role index value. Its
tender stem and leaf can be used as vegetables; flowers
and roots can be used for herbal drinks and have the
functions of heat clearing. Fagopyrum esculentum ranks
last with the CFSI because of the very low frequency of
consumption over the past 30years. Its flowers and a
small amount of flour are cooked to satisfy hunger only
in the famine years. This reported use only exists in the
memory of the elderly.

Wild edible plants used for diet therapy

In addition to their edible function, many wild edible
plants also have health care functions, and a wide
range of diseases can be prevented and cured by

Table 6 Folk diet therapy function and the names and numbers of representative plants

Folk diet therapy function Number Representative plant

Treating rheumatism 6 Abutilon theophrasti, Adenophora polyantha, Cerasus humilis, Erodium stephanianum, Urtica angustifolia,
Urtica cannabina

Heat clearing 4 Dendranthema indicum, Polygonum aviculare, Sonchus wightianus, Taraxacum mongolicum

Diuresis 3 Plantago depressa, Plantago asiatica, Ulmus pumila

Relieving cough 3 Armeniaca sibirica, Lilium pumilum, Solanum nigrum

Tonifying Qi 3 Lycium chinense, Paeonia lactiflora, Polygonatum odoratum

Heat clearing and detoxifying 2 Portulaca oleracea, Potentilla longifolia

Promoting digestion 2 Allium macrostemon, Crataegus pinnatifida var. major

Relaxing the bowels 2 Adenophora remotiflora, Cannabis sativa f. ruderalis

Lowering blood pressure 2 Portulaca oleracea, Salsola collina

Reducing blood glucose Polygonatum odoratum

Relieving diarrhea Quercus mongolica

Improving eyesight Lycium chinense
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Fig. 5 Landscape of the reserve (a). Cerasus humilis (b). Quercus mongolica
by Khasbagan

(c). Vitis amurensis (d). a Photo by Manduhu, and b-d photo

eating these plants [43-47]. The CFSI of 61 wild ed-
ible plant species shows that 27 species have medical
food characteristics.

The locals use these plants as medicine for the follow-
ing: rheumatism, diuresis, heat clearing, and tonifying Qi
(Table 6). For example, patients with rheumatism can re-
lieve their pain by drinking the medicinal wine made from
the root of Adenophora polyantha and Cerasus humilis.
Herbal tea made of Sonchus arvensis can be used for “heat
clearing” according to traditional folk knowledge. A snack
made from the seeds of Quercus mongolica can treat diar-
rhea in children (Fig. 5).

Conclusions

A total of 61 species of wild plants are consumed by
local people. Among them, Abutilon theophrasti,
Fagopyrum esculentum, and Lycium chinense have been
reduced to escaped species, common along roadsides
and in wasteland and fields. A total of 126 folk names of
local wild edible plants were recorded. Among them, the
Mongolian people provided 67 folk names, correspond-
ing to 57 wild plants, and the Han Chinese provided 58
folk names, corresponding to 49 wild plants. The corre-
sponding rates of Mongolian and Han folk names and
scientific names were 85.07% and 84.48%, respectively,
which indicates that scientific knowledge has high
consistency with traditional knowledge in botanical no-
menclature [48—50]. However, the choice of edible parts
and consumption between the two linguistic groups was
almost identical. Based on the statistics, the most widely
eaten parts of wild edible plant species are aerial parts,

stems, and leaves. Wild edible plant species are most
commonly cooked (as a soup) or eaten fresh.

The CEFSI of wild edible plant species was also cal-
culated, with a minimum of 0.04 and a maximum of
10295.63. Taraxacum mongolicum, a local common
natural potherb, was the most popular wild edible
plant based on its high CFSI metric. According to the
corresponding records of Chinese herbs and Mongo-
lian medicine [51-55], among the 27 species of wild
diet therapy plants, 19 species were recorded based
on Mongolian medicine, and 23 species were recorded
based on Chinese herbal medicine. Adenophora remo-
tiflora, Cannabis sativa f. ruderalis, and Salsola col-
lina have not been recorded in the relevant literature.
Twelve species have been recorded in the literature of
“Chinese Materia Medica: Mongolian Medicine roll”,
and 23 species have been recorded in the literature of
“Planta medica records of Inner Mongolia”. This re-
flects that the locals have high consistency with Mon-
golian medicine and Chinese herbal medicine in the
selection of wild diet therapy plants; 17 species have
been recorded in the literature of “Pharmacopoeia of
the People’s Republic of China”, which shows that the
knowledge of local wild diet therapy plants has a
strong scientific basis and is worth further study.
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