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Abstract 

Background The Luchuan pig is an indigenous breed from Luchuan County, China, with cultural and genetic signifi-
cance. However, traditional knowledge and conservation status have not been systematically documented.

Methods Using ethnobiological methods, we surveyed 72 Luchuan pig farmers in 7 townships during 2021–2023. 
Semi-structured interviews and participant observation were conducted to document traditional knowledge 
and management practices.

Results The locals reported 51 plant species used as pig feed, with 30 wild species. Growth-stage-specific feeding 
and seasonal adjustment practices were documented. We recorded 62 ethnoveterinary plant uses, mainly for treating 
pigs’ heat stress and skin conditions. Luchuan pigs play central roles in local Hakka customs, rituals, and cuisine. Addi-
tonally, the new ecological farming models minimize the environmental impacts to the local community. However, 
there are still some challenges remained for conserving and promoting Luchuan pigs.

Conclusions The Luchuan Hakka people possess rich traditional knowledge and management experience in raising 
Luchuan pigs. Our study provides extensive documentation of traditional knowledge and recommends integrating 
cultural and genetic aspects for sustaining this biocultural heritage. Findings can inform initiatives supporting local 
breed conservation globally.
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Introduction
Livestock and poultry genetic resources provide quality 
animal products and promote farmer income, sustain-
able resource use, and ecological and cultural heritage 
protection, establishing a foundation for food security, 
rural revitalization, biodiversity conservation, and eco-
logical construction [1–3]. Native breeds of livestock 

and poultry are populations adapted to local traditional 
farming systems and environments [4]. Originating from 
specific regions where they are frequently utilized, native 
breeds are adapted to the local conditions [4]. They 
often have advantageous traits like coarse feed toler-
ance, disease resistance, delicious taste, good meat qual-
ity, and stable genetics, making them important genetic 
resources for developing new breeds and promoting sus-
tainable animal husbandry [5–7].

As a major livestock producer, China possesses the 
world’s richest livestock and poultry genetic resources, 
accounting for about 1/6 of the global total [8, 9]. How-
ever, the rise of intensive farming and economic growth 
has led to the replacement of some native breeds with 
faster-growing varieties, driving rapid decline and even 

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Journal of Ethnobiology
and Ethnomedicine

*Correspondence:
Binsheng Luo
luobins@lsbg.cn
1 Natural History Museum of Guangxi, Nanning 530012, China
2 Luchuan Livestock Station, Luchuan 537700, China
3 Lushan Botanical Garden, Jiangxi Province and Chinese Academy 
of Sciences, Lushan 332900, China

http://orcid.org/0000-0002-3169-176X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13002-023-00613-4&domain=pdf


Page 2 of 19Liufu et al. Journal of Ethnobiology and Ethnomedicine           (2023) 19:40 

extinction of local breeds [10–12]. Statistics indicate 
that 30% of existing animal genetic resources are threat-
ened, endangered, vulnerable, or extinct [13]. Alarmingly, 
nearly 800 livestock breeds have been documented as 
lost in the past century [13]. Surveys reveal that 55 local 
Chinese breeds are endangered and 22 critically endan-
gered [14]. Additionally, 15 documented breeds were 
not found, making their extinction status unclear [14]. 
In total, endangered and critically endangered breeds 
account for approximately 14% of local breeds in China 
[14]. Thus, the attention and protection of traditional ani-
mal breeds in China is imperative.

Luchuan County in Guangxi is a major settlement area 
for the Hakka people, with approximately 700,000 resi-
dents, constituting about two-thirds of the total popu-
lation [15]. The Luchuan pig, named after its place of 
origin, is primarily raised by Hakka people in the region 
and has become a representative indigenous breed in 
China. Compared to Western domestic pigs, Luchuan 
pigs exhibit distinct characteristics, including superior 
meat quality, early maturity, high reproductive capacity, 
stable maternal lineage, adaptability to coarse feed, and 
strong disease resistance [16–18]. Recognized as one of 
China’s excellent local pig breeds, the Luchuan pig was 
listed in the “Catalogue of National Livestock and Poultry 
Genetic Resources” and “Geographical Indication Pro-
tection Products for Agricultural Products” [19]. Stud-
ies report that Luchuan pig meat is tender, delicious, and 
rich in essential amino acids like glutamic acid and lysine, 
as well as vitamins, saturated fatty acids, and monoun-
saturated fatty acids, contributing to its unique flavor and 
high nutritional value [20–22]. However, Luchuan pigs 
also exhibit some physiological limitations, such as small 
body size, slow growth rate, and low lean meat percent-
age [23]. Moreover, their higher market price compared 
to other pig breeds has led to limited market capacity. 
These factors pose challenges to the reproductive pro-
duction of Luchuan pigs. Despite being recognized as an 
important genetic breeding strategic resource, the con-
servation of Luchuan pigs remains a complex task, draw-
ing significant attention from the local government.

Researches have shown that the conservation of genetic 
resources cannot be dissociated from their natural and 
cultural environments [11, 24]. In numerous indigenous 
regions around the world, the utilization of natural 
resources is embedded within local traditional knowl-
edge and culture. Traditional knowledge serves as a valu-
able source of information concerning local wild forage 
resources, their nutritional characteristics, as well as 
veterinary and plant resources [25]. It can significantly 
contribute to the development of novel and sustainable 
approaches to natural resource management [26, 27].

The Hakka people in Luchuan have accumulated a 
vast amount of traditional knowledge regarding breed-
ing Luchuan pigs through their long-standing produc-
tion practices. Alongside this knowledge, they have 
also developed various traditional cultures and customs 
related to pigs, such as dietary customs, social rituals, 
and festive traditions. Despite the crucial significance 
of this knowledge in the conservation of Luchuan pigs, 
there is a lack of systematic documentation and record-
keeping of these traditional practices. Therefore, we 
conducted multiple investigations in Luchuan County 
with the objective of (1) documenting the traditional 
breeding and management experiences of Luchuan pigs, 
including the utilization of feed and veterinary medicinal 
plants; (2) evaluating and identifying key plant species 
used in feeding Luchuan pigs through a scoring system 
for feed plants; (3) assessing the current status of the 
local Luchuan pig-related industry’s conservation and 
development and providing feasible improvement sug-
gestions; and (4) elucidating the importance of Luchuan 
pig-related traditional customs and culture in the conser-
vation efforts. This investigation aims to provide insights 
into the development of plant-based feed and veterinary 
medicine and also serve as a case reference for the con-
servation and industrial development of local livestock 
and poultry breeds.

Study area and methodologies
Luchuan County, Guangxi Autonomous Region, is situ-
ated in the hilly region of south China and represents a 
typical agricultural area characterized by hills. The land 
in this region is fertile, with a substantial organic matter 
content (3.21%) and a considerable presence of iron ele-
ments, and the pH level ranges from 5.4 to 6.7. The cli-
mate is mild, with abundant sunlight, plentiful rainfall, 
and a long frost-free period, providing highly favorable 
conditions for the growth and reproduction of various 
flora and fauna. These conditions also benefit the culti-
vation and propagation of agricultural and forage crops, 
which offer an excellent natural geographical environ-
ment for breeding and raising Luchuan pigs [28].

From 2021 to 2023, we conducted ethnobiological 
research using the ethnobotanical approach in seven 
townships known for their significant Luchuan pig farm-
ing activities, including Gucheng, Qinghu, Liangtian, 
Wushi, Daqiao, Wenquan, and Mapo (Fig. 1).

Subsequently, purposive sampling was employed to 
select respondents with abundant traditional knowl-
edge of pig farming for interviews [3, 29]. A total of 72 
respondents participated in the study, comprising 25 
females and 47 males, with an average age of 55.8 years 
and an average pig farming experience of 26.9 years.
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Data collection employed a semi-structured interview 
method and participatory observation [3, 24, 30]. During 
the semi-structured interviews, respondents were asked 
basically around the questions listed in annex  (Addi-
tional file  1). The participatory observation was con-
ducted during the free-range grazing of Luchuan pigs 
and the collection of feed and veterinary medicinal plants 
by farmers. Specimens were collected, and records were 
made of the plant species and related knowledge on their 
utilization. Plant identification was carried out using tax-
onomic electronic databases, such as https:// www. cvh. 
ac. cn/; http:// www. iplant. cn/; www. world flora online. org, 
based on morphological characteristics and geographical 
origins of the plants. Voucher specimens of all the feed 
plants and veterinary medicinal plants were collected 
and deposited in the herbarium of the Natural History 
Museum of Guangxi.

Furthermore, 2–3 individuals, totaling 25 key inform-
ants, including farmers, farm caretakers, veterinarians, 
and intangible cultural heritage inheritors, were selected 
at each survey site for group discussions and scoring 
[31]. Five aspects were quantitatively scored for the feed 

plants: nutritional value, pig preference level, availabil-
ity of resources, digestibility, and frequency of use. Each 
aspect was rated on a scale from 1 to 5, with 5 indicating 
the highest score and 1 the lowest. For instance, regard-
ing the nutritional value of feed plants, the scoring crite-
ria were as follows: Excellent (5 points), Good (4 points), 
Moderately Good (3 points), Fair (2 points), and Poor (1 
point) [30].The scoring criteria for the frequency of use 
were as follows: used more than once per week (5 points), 
used once per week (4 points), used once per month (3 
points), used less than once per month but more than 
once per year (2 points), and used once or less per year 
(1 point). The overall utilization value of feed plants was 
assessed based on the total scores. A higher score indi-
cated a higher comprehensive utilization value of the feed 
plant, indicating greater development prospects.

Results and discussion
The traditional feed of Luchuan pigs
A total of 51 feed plants were reported by the respond-
ents, belonging to 21 families and 43 genera (Table 1). 
Among these feed plants, the Asteraceae, Poaceae, and 

Fig. 1 Map of the study area

https://www.cvh.ac.cn/
https://www.cvh.ac.cn/
http://www.iplant.cn/
http://www.worldfloraonline.org
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Table 1 The inventory of feed plants for Luchuan pigs

Specimen No Family name Scientific name Local name Used part Harvesting 
season

Resource type Life form Integrated 
score

LFYQ23146 Amaranthaceae Beta vulgaris L. tóng sháo mài, 
zhū má cài

Leaf Spring, summer, 
winter

Cultivated Herb 20

LFYQ23157 Amaranthaceae Alternanthera 
philoxeroides 
(Mart.) Griseb.

jiǎ kōng xīn cài Overground 
part

Spring, summer Wild Herb 16

LFYQ23164 Amaranthaceae Amaranthus 
viridis L.

gǒu sè xiàn Whole plant Spring, summer, 
fall

Wild Herb 16

LFYQ23034 Amaranthaceae Cyathula pros-
trata (L.) Blume

xì yàng mǎ biān 
cǎo, dì dān

Whole plant Whole year Wild Herb 12

LFYQ23019 Amaranthaceae Celosia argentea 
L.

qīng xiāng Overground 
part

Spring, summer, 
fall

Wild Herb 11

LFYQ23144 Araceae Colocasia escu-
lenta (L.) Schott.

yù tóu miáo, 
yǎng yù

Petiole Whole year Cultivated 
or wild

Herb 21

LFYQ23068 Asteraceae Ixeris polycephala 
Cass. ex. DC.

mài cài Leaf Spring, winter Cultivated Herb 21

LFYQ23154 Asteraceae Lactuca sativa L. yóu mǎi cài Leaf Whole year Cultivated Herb 17

LFYQ23159 Asteraceae Lactuca sativa 
var. ramosa Hort.

shēng cài Leaf Spring, winter Cultivated Herb 16

LFYQ22018 Asteraceae Emilia sonchifolia 
(L.) DC.

yī diǎn hóng Whole plant Whole year Wild Herb 16

LFYQ23161 Asteraceae Lactuca sativa 
var. angustata 
Irish ex Bremer

wō sǔn Leaf Spring, winter Cultivated Herb 15

LFYQ23111 Asteraceae Erechtites valeri-
anifolius (Link ex 
Spreng.) DC.

guò cháo cài Overground 
part

Whole year Wild Herb 15

LFYQ23048 Asteraceae Gamochaeta 
pensylvanica 
(Willd.) Cabrera

é ài Whole plant Whole year Wild Herb 15

LFYQ22009 Asteraceae Bidens pilosa L. yī bāo zhēn Overground 
part

Whole year Wild Herb 14

LFYQ23054 Asteraceae Crassocephalum 
crepidioides S. 
Moore

guò cháo cài, gé 
mìng cài

Overground 
part

Spring, summer, 
fall

Wild Herb 14

LFYQ22172 Asteraceae Eclipta prostrata 
(L.) L.

mò cǎo Overground 
part

Whole year Wild Herb 12

LFYQ23164 Asteraceae Erigeron 
canadensis L.

xiǎo péng cǎo Overground 
part

Whole year Wild Herb 10

LFYQ23150 Brassicaceae Raphanus 
raphanistrum 
subsp. sativus (L.) 
Domin

luó bo Whole plant Winter Cultivated Herb 18

LFYQ23151 Brassicaceae Brassica rapa var. 
glabra Regel

huǒ tǒng cài, 
bái cài

Leaf Winter Cultivated Herb 18

LFYQ23155 Brassicaceae Brassica oleracea 
var. botrytis L.

yē zǐ cài Overground 
part

Spring, winter Cultivated Herb 17

LFYQ23156 Brassicaceae Brassica oleracea 
L.

bāo cài Overground 
part

Spring, winter Cultivated Herb 17

LFYQ23160 Caricaceae Carica papaya L. mù dōng guā Fruit Fall Cultivated Tree 15

LFYQ23020 Caryophyllaceae Stellaria aquatica 
Scop.

má sī cǎo, é 
cháng cài

Overground 
part

Whole year Wild Herb 12

LFYQ23151 Commelinaceae Commelina dif-
fusa Burm.f.

ròu cǎo, zhú gāo 
cǎo

Whole plant Whole year Wild Herb 18

LFYQ23142 Convolvulaceae Ipomoea batatas 
(L.) Lam.

hóng shǔ téng, 
hóng shǔ téng, 
fān shǔ

Whole plant Whole year Cultivated Herb 24
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Table 1 (continued)

Specimen No Family name Scientific name Local name Used part Harvesting 
season

Resource type Life form Integrated 
score

LFYQ23158 Convolvulaceae Ipomoea 
aquatica Forssk.

kōng xīn cài Overground 
part

Summer Cultivated Herb 16

LFYQ23100 Costaceae Hellenia spe-
ciosa (J.Koenig) 
Govaerts

fú shǒu gùn Overground 
part

Spring, summer, 
fall

Wild Herb 11

LFYQ23148 Cucurbitaceae Cucurbita mos-
chata Duchesne

nán guā Fruit Summer, fall Cultivated Herb 19

LFYQ23153 Cucurbitaceae Benincasa 
hispida Cogn.

dōng guā Fruit Summer, fall Cultivated Herb 18

LFYQ23145 Euphorbiaceae Manihot escu-
lenta var. Pohlii 
Cif.

mù shǔ Tuber Fall, winter Cultivated Shrub 21

LFYQ23143 Fabaceae Glycine max (L.) 
Merr.

dòu pò Seed Fall Cultivated Herb 23

LFYQ23147 Fabaceae Arachis 
hypogaea L.

huā shēng fū Seed coat Summer Cultivated Herb 20

LFYQ23149 Moraceae Broussonetia 
papyrifera (L.) 
Vent.

gòu shù Tender leaf Whole year Wild Tree 19

LFYQ23148 Onagraceae Ludwigia adscen-
dens (L.) H. Hara

guò táng shé Whole plant Whole year Wild Herb 19

LFYQ23021 Onagraceae Ludwigia hys-
sopifolia (G. Don) 
Exell.

/ Overground 
part

Spring, winter Wild Herb 12

LFYQ22784 Poaceae Zea mays L. yù mǐ Seed, stem Fall Cultivated Herb 24

LFYQ22808 Poaceae Oryza sativa L. zhōu, mǐ kāng, 
xǐ mǐ shuǐ

Seed, husk Summer, fall Cultivated Herb 24

LFYQ23052 Poaceae Pennisetum 
purpureum 
Schumach.

tián xiàng cǎo, 
jiǎ gān zhè

Overground 
part

Whole year Cultivated 
or wild

Herb 24

LFYQ22806 Poaceae Triticum aestivum 
subsp. spelta (L.) 
Thell.

mài pí Seed coat / Introduced Herb 23

LFYQ23152 Poaceae Cenchrus flac-
cidus (Griseb.) 
Morrone

huáng zhú cǎo Overground 
part

Whole year Wild Herb 18

LFYQ23018 Poaceae Eleusine indica 
Gaertn.

niú jīn cǎo Overground 
part

Whole year Wild Herb 13

LFYQ23050 Polygonaceae Rumex crispus L. jiǎ mài cài Overground 
part

Spring, summer, 
fall

Wild Herb 16

LFYQ23015 Polygonaceae Persicaria macu-
losa Gray

xiǎo là liǎo Whole plant Whole year Wild Herb 15

LFYQ23006 Polygonaceae Persicaria 
lapathifolia (L.) 
Delarbre

jiǎ là liǎo Overground 
part

Whole year Wild Herb 15

LFYQ23002 Polygonaceae Polygonum 
plebeium R. Br.

wū yíng yì, páng 
xiè yǎn

Whole plant Whole year Wild Herb 13

LFYQ23152 Pontederiaceae Pontederia cras-
sipes Mart.

shuǐ piāo, fú 
shuǐ lián

Overground 
part

Spring, summer Wild Herb 18

LFYQ23066 Portulacaceae Portulaca olera-
cea L.

mǎ chǐ xiàn Whole plant Spring, summer, 
fall

Wild Herb 16

LFYQ23163 Sapindaceae Litchi chinensis 
Sonn.

lì zhī Leaf Whole year Cultivated Tree 10

LFYQ23013 Saururaceae Houttuynia 
cordata Thunb.

yú xīng cǎo Whole plant Whole year Wild Herb 16

LFYQ23157 Solanaceae Solanum ameri-
canum Mill.

bái huā cài Stem and leaf Spring, summer, 
fall

Wild Herb 17
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Amaranthaceae families were the most represented, 
with 11, 6, and 5 species, respectively. Various parts 
of the plants were utilized as feed, including above-
ground parts, whole plants, leaves, fruits, seeds, seed 
coats, rice husks, stems, and root blocks, with above-
ground parts and whole plants being the primary com-
ponents, accounting for 37.7% and 22.6%, respectively. 
More than half of the feed plants used for Luchuan pigs 
were wild plants (accounting for 56.6% of the total) 
(some images are shown in Fig.  2), while cultivated 

plants accounted for 41.5%. The results showed that the 
comprehensive utilization scores of Luchuan pig feed 
plants ranged from 10 to 24 points. Rice (Oryza sativa), 
corn (Zea mays), Pennisetum purpureum, sweet potato 
(Ipomoea batatas), wheat (Triticum aestivum subsp. 
spelta), and soybean obtained (Glycine max) relatively 
high scores, indicating their significant comprehensive 
utilization value in Luchuan pig farming. Apart from 
wheat, which needs to be introduced, all these plants 
are commonly cultivated locally. P. purpureum, on the 

Table 1 (continued)

Specimen No Family name Scientific name Local name Used part Harvesting 
season

Resource type Life form Integrated 
score

LFYQ23162 Solanaceae Physalis angulata 
L.

dēng lóng cài Overground 
part

Whole year Wild Herb 12

Fig. 2 Part of wild feed plants for Luchuan Pigs. (a Celosia argentea, b Pennisetum purpureum, c Commelina diffusa, d Polygonum plebeium, 
e Persicaria lapathifolia, f Portulaca oleracea, g Stellaria aquatica, h Pontederia crassipes, i Erechtites valerianifolius, all photographs were taken 
by Yongqing Liufu.)
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other hand, is both harvested from the wild and culti-
vated by some individuals. 

This study shows that Luchuan pig feed plants are 
mainly herbaceous plants (accounting for 92.2%). This 
result is similar to other ethnobotanical cases in Europe 
and other regions of Guangxi [30, 32]. The wild herba-
ceous plants we recorded are mainly weeds, among which 
Pennisetum purpureum, Colocasia esculenta, Com-
melina diffusa, Pontederia crassipes, Solanum america-
num, Emilia sonchifolia, Portulaca oleracea are the most 
favorite forage plants harvested by local Hakka people. 
On the one hand, these plants are commonly found in the 
wastelands and ditches near their homes, which provide 
a convenient source of feed during periods of feed short-
age. On the other hand, for local Hakka people, these 
plants are well-known and have multiple uses: S. ameri-
canum, E. sonchifolia, and P. oleracea are commonly used 
as wild vegetables and medicinal plants. P. crassipes is a 
commonly used weaving plant by Hakka people. P. pur-
pureum and C. diffusa serve as fodder plants for local 
cattle and other livestock. The leafstalk of C. esculenta is 
utilized by locals to make pickled food, while its root is a 
commonly used starchy edible plant.

Among the 51 feed plants, the farmers classified rice, 
corn, soybean, peanut bran, and wheat, which have rela-
tively high nutritional content, as concentrate feed. The 
remaining 46 feed plants, including P. purpureum, sweet 
potato (I. batatas), and taro (C. esculenta), were catego-
rized as roughage. Different species of concentrate and 
roughage supplements are provided to Luchuan pigs 
during different growth stages. During the gestation 
period, it is essential to balance the nutritional needs of 
pregnant sows. For piglets aged 0 to 2 months, their pro-
tein requirements are high, and they primarily rely on 
maternal milk supplemented with appropriate solid food. 
They should be fed 4 to 5 times a day with a diet consist-
ing mainly of porridge, corn (Z. mays) flour, soybean (G. 
max) meal, and wheat (T. aestivum subsp. spelta) bran, 
mixed with small amounts of fish meal and bone meal. 
After reaching a weight of 7.5 kg, roughage feed should 
be gradually introduced. Piglets can be kept in confine-
ment after weaning or gradually switched to free-range 
feeding. When confined, they should be fed twice a 
day, with roughage as the main component and a small 
amount of concentrate feed. During free-range feeding, 
they can be fed once in the morning or evening, with the 
rest of the time spent foraging on wild plants.

The favorable weather and unique geographical envi-
ronment have nurtured abundant feed plant resources 
in Luchuan. The survey results reveal that a large variety 
of plants are available year-round to feed Luchuan pigs. 
Among the feed plants used for Luchuan pigs, 23 spe-
cies can be harvested throughout the year, accounting 

for 45.10% of the total; 16 species are harvested in spring 
(31.37%), 14 species in summer (27.45%), 13 species in 
autumn (24.49%), and 10 species in winter (19.61%). Dur-
ing late winter and early spring, farmers mainly com-
pensate for the insufficient feed by strengthening the 
cultivation of melons, fruits, and vegetables. Some farm-
ers also utilize fermentation techniques to preserve plant 
feed, such as fermenting P. purpureum. They rarely use 
artificial feed, as they believe that feeding artificial feed 
may lead to issues such as fever, constipation, and diges-
tive problems in Luchuan pigs.

During our participatory survey of free-range pigs, we 
found that Luchuan pigs consume a greater variety of 
wild plants than that the respondents reported, such as 
Eleusine indica, Ludwigia adscendens, Erigeron canaden-
sis. The respondents who raised free-range pigs men-
tioned that they were familiar with certain plants but did 
not know their specific names. However, when we inter-
viewed the handlers of captive-bred Luchuan pigs, they 
were able to name the commonly used feed plants and 
their other functions. A study from Nigeria also found 
that farmers who kept confined animals had a greater 
knowledge about the resources compared with farmers 
who raised animals free in the pasture [33].

Compared to the present, in the past, farmers used 
more wild plants to feed Luchuan pigs, especially during 
times of grain scarcity when people had no choice but to 
rely on wild plants. However, with improvements in living 
standards and changes in feeding practices, many tradi-
tional wild-feed plants have been replaced by fermented 
feed and cultivated plants. Similar to other Chinese local 
pig breeds [29], the traditional knowledge about the utili-
zation and management of wild-feed plants is facing sig-
nificant risks of extinction in the local community.

The traditional veterinary medicine for Luchuan pigs
Traditional herbal medicine is an important source of 
medication used by farmers to treat ailments in Luchuan 
pigs. The results of this study show that a total of 62 spe-
cies of herbal medicines were reported by the respond-
ents for treating diseases in Luchuan pigs (Table 2, Fig. 3). 
Common diseases in Luchuan pigs include cold, cough, 
wheezing, constipation, anorexia, indigestion, internal 
heat, and diarrhea.

Pig farmers mentioned that feeding Luchuan pigs with 
rice (O. sativa) bran, soybean (G. max) meal, and peanut 
(Arachis hypogaea) bran can easily lead to internal heat 
and associated issues such as anorexia, constipation, and 
wheezing. Therefore, they place great emphasis on pre-
venting internal heat in the process of pig farming. They 
use 27 species of crushed or grinded herbs decocted 
and mixed into the feed as a preventive and treatment 
measure for internal heat in Luchuan pigs. Locally, these 
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herbal concoctions are referred to as “cooling teas”. Addi-
tionally, they adjust the daily diet of Luchuan pigs to 
prevent and treat internal heat. For instance, when symp-
toms of internal heat occur in Luchuan pigs, the feeders 
reduce the proportion of rice (O. sativa) bran, soybean 
(G. max) meal, and peanut (Arachis hypogaea) bran in 
their food while increasing the proportion of wheat (T. 
aestivum subsp. spelta) bran, sweet potato (I. batatas) 
shoots, and Musa acuminata. These plants promote gas-
trointestinal motility in pigs, thereby alleviating symp-
toms such as constipation and indigestion.

According to the interviewees, newborn piglets and 
pigs raised under forested conditions are prone to skin 
diseases. To address this, the local people use 14 species 
of plants, such as Pinus massoniana, Melia azedarach, 
Eucalyptus robusta, Tripterygium wilfordii, and Cym-
bopogon citratus, for pig bathing. They believe that these 
plants have excellent therapeutic effects and can treat and 
prevent approximately 95% of skin diseases. Research 
results indicate that active ingredients in plants like E. 

robusta, and T. wilfordii have vermifugal, insecticidal, 
and antibacterial effects [34–36]. In traditional Chinese 
medicine, T. wilfordiiis also used for treating autoim-
mune diseases like rheumatoid arthritis, glomerulone-
phritis, and systemic lupus erythematosus [36]. During 
the survey, it was observed that farmers prefer placing C. 
citratus, Prunus persica leaves, and Lygodium japonicum 
directly inside the pigsty for pigs to sleep on. According 
to their accounts, this practice effectively repels mos-
quitoes, parasites and prevents skin diseases in piglets. 
C. citratus emits a strong aroma and is reported to have 
effective chemical components with antibacterial and 
insect-repelling properties [37–39].

It is worth noting that among the medicinal plants we 
have documented, three of them have been reported 
to posse toxicity. For example, M. azedarach has been 
reported that the bark of M. azedarach has cytotoxic 
effects and may result in gastrointestinal, cardiovascular, 
respiratory, or neurological effects, and death in severe 
cases [40, 41]. Also, the commonly used industrial plant 

Fig. 3 Part of veterinary plants for Luchuan Pigs. (a Ricinus communis, b Cymbopogon citratus, c Mussaenda pubescens, d Emilia sonchifolia, e Prunus 
persica, f Averrhoa carambola, g Mangifera indica, h Solanum americanum, i Baeckea frutescens, all photographs were taken by Yongqing Liufu.)
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Ricinus communis is also used locally; it contains highly 
toxic compounds such as Ricinus communis aggluti-
nin and the alkaloid ricinine [42]. Besides, Tripterygium 
wilfordii has toxicity and adverse reactions, especially 
the hepatotoxicity [43]. These plants are mainly used by 
local people to relieve itching, repel insects, and treat 
other skin diseases in Luchuan pigs. The toxic herbal spe-
cies can be potentially lethal, but their effects are closely 
tied to their processing methods, usage, and dosage [41, 
44]. In the context of animal health, knowledge of vari-
ous toxic and poisonous species is a prerequisite for safe 
grazing as grazing on such species could be fatal resulting 
in economic loss [45, 46]. Therefore, the utilization and 
scientific validation of these related plants should also 
draw the attention of local residents, local governments, 
and researchers.

In the past, the treatment of Luchuan pigs’ illnesses 
mainly relied on herbal medicine. With the development 
of modern medical technology, modern farmers now pri-
marily depend on vaccines and Western medicine to treat 
pig diseases. Indeed, animal vaccination has significantly 
contributed to the prevention and control of severe ani-
mal diseases. However, this shift toward modern medi-
cal practices may have adversely affected the traditional 

knowledge system concerning livestock health and wel-
fare, as vaccines have become readily available for most 
farmers, and disease prevention is now the primary focus 
[1]. Nonetheless, in treating less severe health issues and 
in more isolated regions, traditional ethnic veterinary 
practices may still serve as an essential low-cost alter-
native to “Western” veterinary methods [1]. Therefore, 
effective measures should be taken to promote the use 
of traditional herbal remedies. For instance, utilizing pig 
farming association platforms to disseminate common 
knowledge about traditional Chinese veterinary medicine 
among farmers.

Luchuan pig farming models
In our investigation, we observed a historic transfor-
mation in the Luchuan pig farming industry, achieved 
through collaborative efforts among the government, 
enterprises, and farmers, transitioning from traditional 
confinement systems to more environmentally friendly 
and sustainable practices: ecological farming and free-
range in the forest (Fig. 4).

In the ecological farming model, farms are typically 
established within artificial economic and fruit forests, 
accompanied by fish ponds. The pig pens are equipped 

Fig. 4 The ecological farming and free-range farming of Luchuan Pigs. (a free-range farming on mountain areas (by Song Li), b free-range farming 
in fruit ranch (by Guixin Chen), c the ecological farming base (by Jinming Li), d Luchuan Pigs on slatted floors (by Song Li))
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with innovative features such as slatted floors, automated 
feeding and watering systems, and centralized manure 
treatment pools. The use of automated equipment signif-
icantly reduces feed and labor costs. Moreover, the slat-
ted floors in the pig pens enhance ventilation, reducing 
the risks of harmful gases for the pigs and lowering the 
likelihood of diseases among Luchuan pigs. To mitigate 
environmental pollution from pig feces and urine, farm-
ers primarily employ techniques such as solid–liquid sep-
aration and biogas fermentation to treat the excrement in 
an eco-friendly manner. The processed pig manure serves 
as a natural fertilizer for fruit trees, forest plants, and 
pasture within the farm, while the biogas slurry is used to 
raise fish or irrigate crops. This “pig farming + fish farm-
ing” and “pig farming + cultivation” ecological farming 
model not only minimizes environmental pollution from 
waste but also promotes sustainability and generates 
additional economic income for the farmers.

In the free-range in the forest model, Luchuan pig 
farmers divide the mountainous area into several sections 
and practice low-density rotational grazing to allow for 
free-range feeding. This method helps reduce the poten-
tial threats to the ecological environment caused by over-
grazing. To manage Luchuan pigs more efficiently during 
the night and provide shelter during adverse weather 
conditions (such as rain or high temperatures), farmers 
often build simple houses on the mountain. Luchuan pigs 
in the forest are familiar with their owner’s voice or whis-
tle and can return to designated areas based on specific 
signals. Under this model, Luchuan pigs are only fed once 
a day, which reduces feed costs. Due to the minimal input 
required and low economic risks, free-range pig farming 
is gaining popularity and plays a significant role in the 
livelihoods of many rural families worldwide [47–49].

In the wild, pigs are active during the day and spend 
75% of their active time on foraging activities [50]. 
Their increased activity contributes to better health and 
improved meat quality compared to typical domestic pigs 
[3, 30, 51, 52]. Research indicates that free-range pigs 
living in vast, comfortable natural environments have 
enhanced immunity and disease resistance [3].

Breeding utilization and industrial development 
of Luchuan pigs
Luchuan pigs may have limited market share due to their 
small size, slow growth, and low lean meat percentage. 
However, they possess valuable genetic traits such as high 
prolificacy, tolerance to coarse feed, high reproductive 
capacity, early maturation, and easy fattening, making 
them of significant genetic breeding value. For instance, 
crossbreeding Luchuan sows with Danish Landrace boars 
produces hybrid offspring, and further crossing these 

hybrids with Duroc boars creates three-way crossbred 
pigs. Likewise, crossbreeding Luchuan sows with Duroc 
boars yields black pig offspring, and crossing these off-
spring with Danish Landrace boars results in three-way 
crossbred pigs (Fig. 5). The hybrid pigs exhibit excellent 
adaptability, high productivity, and superior meat quality, 
giving them a competitive edge in the market [53].

In southern China, Luchuan pig is recognized as an 
ideal hybrid female parent. In the past, Hakka people 
primarily raised Luchuan pigs to meet their family’s pro-
tein needs. Currently, due to increasing recognition of 
the genetic breeding value of Luchuan pigs, many farm-
ers are rearing them with the intention of acquiring more 
female pigs and subsequently attaining greater economic 
benefits through hybrid breeding. This practice not only 
satisfies people’s demand for traditional diets but also 
successfully achieves economic benefits. This farming 
practice objectively promotes the protection of Luchuan 
pigs and has a positive significance for safeguarding both 
the biological and cultural diversity of Luchuan County. 
Therefore, in the future, while conducting rescue and 
protection work for traditional knowledge, there should 
be a focused effort on preserving the genetic resources of 
local varieties.

The Luchuan pig farming industry is a distinctive sec-
tor in Luchuan County. According to statistics, in 2016, 
the total output value of Luchuan pigs reached 5-bil-
lion-yuan, accounting for 70% of the counties’ total 
agricultural output [54]. In recent years, the govern-
ment has undertaken significant efforts to protect and 
breed Luchuan pigs. These efforts include establishing a 
national-level Luchuan pig conservation center, setting 
up Luchuan pig protection areas in five different towns, 
providing financial subsidies to Luchuan pig breeders, 
and promoting the Luchuan pig brand, etc.

Despite these measures, the production and utiliza-
tion of Luchuan pigs still face several challenges. Firstly, 
the current sales market for Luchuan pigs mainly relies 
on local consumption. However, with the impact of low-
cost, high-yield pork from Europe and America, it is dif-
ficult for Luchuan pigs to fetch competitive prices in the 
market. Secondly, due to insufficient consumer aware-
ness of Luchuan pigs, fraudulent practices in the pork 
market led to a significant negative impact on the sales 
of genuine Luchuan pork. Although the government is 
working toward building the Luchuan pig brand, there 
are currently only few Luchuan pig specialty chain stores 
in Yulin, Guigang, and Nanning in Guangxi, which is 
insufficient for promoting and disseminating Luchuan 
pigs. Additionally, epidemics have always posed the most 
significant obstacle to pig farming [55]. In 2018, Afri-
can swine fever was introduced into China, resulting in 
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an outbreak. According to disease prevention policies, 
all deceased pigs, culled pigs, their products, potentially 
contaminated feed, equipment, and waste materials 
were subject to safe disposal. Similar to other pigbreed 
in China [3], during the outbreak of African swine fever, 
Luchuan pigs suffered significant losses, with the num-
ber decreasing from over 1.31 million to 235,000, caus-
ing substantial economic damage to breeders [54]. While 
some interviewees mentioned the effectiveness of strict 
epidemic prevention measures and feeding “liangcha” 
(cooling herbal tea) to pigs to reduce the occurrence and 
spread of African swine fever, most pig breeders lack 
experience in epidemic prevention and control, leading 
them to avoid pig farming risks.

Therefore, to promote and protect Luchuan pigs, gov-
ernment agencies, related companies and non-govern-
mental organizations need to take proactive measures, 
such as (1) increasing the promotion of breeding and 
farming methods; (2) utilizing the pig farming asso-
ciation platform to educate farmers on preventing and 

treating common diseases; (3) enhancing research and 
development in pork processing to expand Luchuan pig 
meat products in domestic and international markets; (4) 
conducting effective publicity through museums, promo-
tional events, media, etc., to increase consumer aware-
ness of Luchuan pigs; and (5) attracting investment to 
establish more specialty chain stores.

Folk culture and customs related to Luchuan pigs
Luchuan pigs play a significant role in the local Hakka 
traditional dietary culture, social rituals, festive celebra-
tions, and customary practices (Fig. 6). Among the Hakka 
community, Luchuan pigs are regarded as symbols of 
kindness, good fortune, and blessings. The locals adhere 
to feeding Luchuan pigs with natural feeds. Luchuan pig 
meat is highly valued for its delicious taste and nutri-
tional benefits, making it a precious ingredient in both 
culinary and medicinal practices. Additionally, in the 

Fig. 5 The breeding application of Luchuan Pigs. (a Luchuan pig (by Song Li), b Duroc boar (by Shichong Wang), c Hybrid black pig (by Yongqing 
Liufu), d Danish Landrace boars (By Shichong Wang), e Hybrid black-spotted white pig (by Yongqing Liufu))
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Hakka culture of worship and offerings, pigs are con-
sidered the most sincere and meaningful tribute to the 
deities.

Dietary culture
The traditional practice of feeding Luchuan pigs with 
natural feed is closely related to the lifestyle habits of 
the Luchuan Hakka people. In the past, the Luchuan 
Hakka people relished “Lao Fan”, which was a dish 
made by boiling a large quantity of water with rice in 
a wok, then scooping out the cooked rice with a ladle. 
They would mix the leftover rice broth with other 
plant fodders to feed pigs. Until now, many farmers 
in rural areas still maintain this traditional method of 
feed production.

Luchuan pigs belong to the fatty-type breed, char-
acterized by tender, aromatic, crisp, and sweet meat. 
Locals prepare various pork dishes to entertain guests, 
creating a rich culture centered around consuming 
pork. Commonly enjoyed dishes include white-cut 
pig’s feet, roasted suckling pig, braised pork, cured 
pork, sausage, and preserved meat. For the Hakka 
community in Luchuan, the Luchuan pig serves not 
only as a source of nutritional food but also as an 
important medicinal resource for preventing and 
treating illnesses.

Through long-term practical experience, they have 
developed the concept of “Doctrine of Signature”, 
using specific parts of the pig to address correspond-
ing health issues. Such as consuming pig’s blood to 
replenish blood, pig’s kidneys to nourish the kidneys, 
and pig’s feet to strengthen the feet. Local Hakka peo-
ple use pig liver, and goji (Lycium chinense) leaves 
together to make soup with the effects of liver clear-
ing and vision improvement. Stewed pig’s ears with 

Combretum alfredii are used to treat tinnitus, while 
a soup made from Tinospora sinensis and pig’s feet is 
employed to alleviate rheumatic bone pain and other 
ailments.

Folk festivals and traditional customs
The Luchuan pigs play a significant role in the local 
Hakka traditional customs. Locally, when a Hakka man 
gets married, it is customary to present a pig’s head and 
tail to the matchmaker as a gesture of gratitude. Addi-
tionally, the Luchuan pig is an essential offering in the 
worship of deities and ancestors during traditional fes-
tivals and important customs among the Hakka people. 
Particularly during the Qingming Festival and the Double 
Ninth Festival, affluent Hakka families often use a roasted 
suckling pig as an offering to their ancestors (Fig. 6b). The 
Hakka people of Luchuan believe that pigs are easy to 
raise and bring good fortune. Therefore, if a child is weak 
and prone to illness, their parents may offer a Luchuan 
pig or a pig’s head to the local earth god, praying for the 
child to be as healthy and fortunate as a pig.

Amid urbanization and changing lifestyles, many tra-
ditional ceremonies are gradually fading from people’s 
view. However, the cultural significance related to pigs 
remains well-preserved in the Hakka region of Luchuan 
County. The Luchuan pig not only holds an important 
place in Hakka culture but also serves as a medium for 
reflecting the distinct characteristics of the local Hakka 
people. The Hakka people of Luchuan are known for 
their kindness, warmth, hospitality, gratitude, and rev-
erence for deities and ancestors. They share the best 
pork with guests to express hospitality and gratitude 
and offer pork as the finest tribute to deities and ances-
tors, conveying their reverence and fond remembrance. 
These cultural values likely serve as a vital driving force 

Fig. 6 Luchuan Pig Cultural Festival and Luchuan Pig cuisine. (a Luchuan Pig cuisine cooking competition (by Yongqing Liufu), b Luchuan Pig 
cuisine (by Weicui Wu ))
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in preserving the local traditional customs and culture. 
Therefore, while safeguarding the genetic resources of 
the Luchuan pig, equal emphasis should be placed on the 
conservation of the associated traditional customs and of 
Hakka culture.

Luchuan pig cultural festival
In recent years, local governments have frequently organ-
ized cultural festivals related to the Luchuan pig industry 
to promote its development. During these cultural festi-
vals, various artists and food enthusiasts utilize the pig as 
a medium to showcase and celebrate the local Hakka cul-
ture, which includes Hakka opera, Hakka folk songs, and 
Hakka cuisine, among other elements. They employ vari-
ous forms of expression such as calligraphy, photography, 
theatrical performances, and culinary demonstrations to 
promote the Luchuan pig.

Simultaneously, domestic and international pig farm-
ing experts, entrepreneurs, and government officials are 
invited to participate in these cultural festivals. They 
share and exchange experiences related to Luchuan pig 
breeding, management, product processing, sales, pro-
motion, and conservation. The rich heritage of Hakka 
traditional customs and culture infuses cultural elements 
into the promotion and preservation of the Luchuan pig, 
further propelling the development of the Luchuan pig 
industry.

Conclusion
The Luchuan Hakka people possess rich traditional 
knowledge and management experience in raising 
Luchuan pigs. However, with improved living standards, 
changes in farming practices, and developments in medi-
cal technology, many traditional wild  feed plants have 
been replaced by fermented feed and cultivated crops, 
while traditional Chinese veterinary medicine has been 
substituted by vaccines and western medicine. The tra-
ditional knowledge about using and managing wild  feed 
plants and veterinary plants faces a significant risk of 
disappearing, and effective measures are needed to pre-
serve it. The ecological farming and under  forest graz-
ing models of Luchuan pigs have reduced environmental 
pollution and potential threats caused by pig farming, 
promoting the sustainable development of Luchuan pig 
farming. These models are worthy of promotion. The 
genetic advantages are an important driving force for 
the conservation and breeding of Luchuan pigs. Cur-
rently, there are still some challenges in raising Luchuan 
pigs that need to be further improved and protected. As 
an important local cultural species, efforts should also 
be made to strengthen the preservation of traditional 

customs and culture related to Luchuan pigs while pro-
tecting their genetic resources.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13002- 023- 00613-4.

Additional file 1: Table S2. The inventory of feed plants for Luchuan pigs.

Acknowledgements
We would like to thank the Luchuan County Government for their assistance 
in facilitating the field survey for this research. Special thanks to the Luchuan 
County Animal Husbandry Bureau for their support during the field investiga-
tions. We also extend our gratitude to local pig farmers, including Shou Li, 
Xiang Li, Junrong Huang, Bifen Deng, Ruixing Zhong, Guixin Chen, Song 
Li, Shichong Wang, Weicui Wu, Jinming Li, Yuan Lai, Qingshi Lu, Kun Liu, and 
others, for sharing valuable traditional knowledge and culture related to 
Luchuan pigs. We also acknowledge the help provided by colleagues such as 
Yunfa Chen.

Author contributions
Y.L. and B.L. conceptualized the study, acquired funding, and wrote the origi-
nal draft of the manuscript. J.Z., Q.F., M.S., and Y.X. conducted field investiga-
tions, performed specimen identification and validation, and reviewed the 
manuscript.

Funding
This study was supported by the Natural Science Foundation of Guangxi 
Province (Project No. 2022GXNSFBA035527), the National Natural Science 
Foundation of China (Project No. 41662002; Project No. 32300325), the Talents 
Program of Jiangxi Province of China (Project No. jxsq2020104003) and the 
Special Project of the Lushan Botanical Garden of the Chinese Academy of 
Sciences (Project No. 2021ZWZX12).

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This ethnobotanical study was approved by the concerned bodies of Lushan 
Botanical Garden. During the field trip, all informants in the study area and all 
authors willingly agreed to participate, use the data related to their knowl-
edge and publish the results.

Consent for publication
Not applicable.

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

Received: 9 August 2023   Accepted: 8 September 2023

References
 1. Bruschi P, Urso V, Solazzo D, Tonini M, Signorini MA. Traditional knowledge 

on ethno-veterinary and fodder plants in South Angola: an ethnobotanic 
field survey in Mopane woodlands in Bibala, Namibe province. J Agric 
Environ Int Dev. 2017;111:105–21. https:// doi. org/ 10. 12895/ jaeid. 20171. 
559.

https://doi.org/10.1186/s13002-023-00613-4
https://doi.org/10.1186/s13002-023-00613-4
https://doi.org/10.12895/jaeid.20171.559
https://doi.org/10.12895/jaeid.20171.559


Page 18 of 19Liufu et al. Journal of Ethnobiology and Ethnomedicine           (2023) 19:40 

 2. Chand S, Kumar N, Roy SD. Livestock production challenges and strate-
gies for tropical agro-ecosystem, Andaman and Nicobar Islands, India. 
Basic Res J Agric Sci Rev. 2013;2:195–201.

 3. Chu Y, Lin C, Cheng Z, Zhao X, Fan Y, Luo B, Long C. A Biocultural study on 
Gaoligongshan pig (Susscrofadomesticus), an important Hog Landrace, 
in Nujiang Prefecture of China. Biology. 2022;11:1603. https:// doi. org/ 10. 
3390/ biolo gy111 11603.

 4. FAO. Report of a consultation on the defifinition of breed categories. In: 
Intergovernmental technical working group on animal genetic resources 
for food and agriculture. Rome, Italy: Commission on Genetic Resources 
for Food and Agriculture; 2012.

 5. Halimani TE, Muchadeyi FC, Chimonyo M, Dzama K. Opportunities for 
conservation and utilisation of local pig breeds in low-input produc-
tion systems in Zimbabwe and South Africa. Trop Anim Health Prod. 
2012;45:81–90. https:// doi. org/ 10. 1007/ s11250- 012- 0177-2.

 6. Yang Y, He Y, Chen X, Liu L, He G, Guo A. Current status and measures for 
development of Nixi chicken breeding in the Shangri-La area. Anim Husb 
Vet Med. 2021;53:141–4.

 7. Pan D. Research on effective measures for protection, development and 
utilization of livestock and poultry genetic resources. Chin J Vet Med. 
2022:92–94.

 8. Wang Q, Wang H, Guo Z, Wang G, Liu Z, Yin Y. Strengthening protection 
of livestock and poultry genetic resources, promoting development of 
animal breed industry in China. Bull Chin Acad Sci. 2019;34:174–9. https:// 
doi. org/ 10. 1007/ s11250- 012- 0177-2.

 9. Fu R. Suggestions for sustainable development of animal husbandry in 
China. Henan Agric Sci. 2008. https:// doi. org/ 10. 3969/j. issn. 1004- 3268. 
2008. 12. 042.

 10. Zhang G. Thoughts about development and sustainable utilization of ani-
mal genetic resources in China. J Agric Sci Technol. 2014;16:23–8. https:// 
doi. org/ 10. 13304/j. nykjdb. 2013. 472.

 11. Ovaska U, Bläuer A, Kroløkke C, Kjetså M, Kantanen J, Honkatukia M. The 
conservation of native domestic animal breeds in Nordic countries: from 
genetic resources to cultural heritage and good governance. Animals. 
2021;11:2730. https:// doi. org/ 10. 3390/ ani11 092730.

 12. Ikeya K. Biodiversity, native domestic animals, and livelihood in Monsoon 
Asia: Pig pastoralism in the Bengal Delta of Bangladesh. In: Traditional 
wisdom and modern knowledge for the earth’s future: lectures given 
at the plenary sessions of the international geographical Union Kyoto 
regional conference, 2013. 2014;51–77.

 13. Scherf BD. World watch list for domestic animal diversityfood and agricul-
ture organization of the United Nations. Rome: FAO Corporate Document 
Repository; 2000.

 14. Resources CNCoAG. Pigs. Beijing: China Agriculture Press; 2011;486.
 15. Conference YCCotCPsPC. YulinKejia. Guilin, Guangxi Guangxi Normal 

University Press; 2016.
 16. Yang Y, Lian J, Xie B, Chen M, Tang Z. Chromosome-scale de novo assem-

bly and phasing of a Chinese indigenous pig genome. BioRxiv. 2019. 
https:// doi. org/ 10. 1101/ 770958.

 17. Liao G. Breeding technology and development prospect of Luchuan pig. 
Livest Poult Ind. 2017;28:2.

 18. Mo C, Xie R, Zhou J, Yan S. Technical scheme for the protection of 
germplasm resources of Luchuan pig. Guangxi J Anim Husb Vet Med. 
2012;28:4. https:// doi. org/ 10. 3969/j. issn. 1002- 5235. 2012. 05. 013.

 19. Huang YN, Lan GQ, Jiang QY. Research progress on molecular biology of 
Guangxi Luchuan pigs and Bama miniature pigs. China Anim Husb Vet 
Med. 2014;41:79–84.

 20. Huang YQ, Jiang YQ, Liang WQ, Chen XJ, Zeng SY, Li J-Z, Zhao SH, Ruan 
GW, Shi DS. A review of biological characteristics and performance in 
Luchuan pig. Acta Ecol Anim Domastici. 2013. https:// doi. org/ 10. 3969/j. 
issn. 1673- 1182. 2013. 05. 018.

 21. Zhang J, He R, Jiang Y, Qin X, Huang W, Liu D, Liu G, Luo L. Studies on 
carcass and meat quality of Luchuan pig. Swine Prod. 2010. https:// doi. 
org/ 10. 3969/j. issn. 1002- 1957. 2010. 06. 016.

 22. Guan YY. Review on the conservation and breeding techniques of 
Luchuan pig germplasm resources. J Guangxi Agric. 2020. https:// doi. org/ 
10. 3969/j. issn. 1003- 4374. 2020. 05. 019.

 23. Huang YQ, Jiang YQ, Liang WQ, Li CW, Mo CX, Li JZ, Zhan P, Zeng SY, Li 
GF, Chen XJ. Developmental status on national-class protected species 
Luchuan pig. Heilongjiang Anim Sci Vet Med. 2013. https:// doi. org/ 10. 
13881/j. cnki. hljxm sy. 2013. 07. 013.

 24. Fan Y, Cheng Z, Liu B, Hu X, Ali M, Long C. An ethnobiological study on 
traditional knowledge associated with black-boned sheep (Ovisaries) in 
Northwest Yunnan. China J Ethnobiol Ethnomed. 2022;18:39. https:// doi. 
org/ 10. 1186/ s13002- 022- 00537-5.

 25. Shaheen H, Qureshi R, Qaseem MF, Bruschi P. The fodder grass resources 
for ruminants: a indigenous treasure of local communities of Thal desert 
Punjab, Pakistan. PLoS ONE. 2020;15:4061. https:// doi. org/ 10. 1101/ 
796227.

 26. Biró M, Molnár Z, Babai D, Dénes A, Fehér A, Barta S, Sáfián L, Szabados K, 
Kiš A, Demeter L. Reviewing historical traditional knowledge for innova-
tive conservation management: a re-evaluation of wetland grazing. Sci 
Total Environ. 2019;666:1114–25. https:// doi. org/ 10. 1016/j. scito tenv. 2019. 
02. 292.

 27. Molnár Z, Kelemen A, Kun R, Máté J, Sáfián L, Provenza F, Díaz S, Barani 
H, Biró M, Máté A. Knowledge co-production with traditional herders on 
cattle grazing behaviour for better management of species-rich grass-
lands. J Appl Ecol. 2020;57:1677–87. https:// doi. org/ 10. 1111/ 1365- 2664. 
13664.

 28. County MotcolCoL. Luchuan County Record National Library of China 
publishing House 1993.

 29. Yang J, Luo J, Gan Q, Ke L, Zhang F, Guo H, Zhao F, Wang Y. An ethnobot-
anical study of forage plants in Zhuxi County in the Qinba mountainous 
area of central China. Plant Divers. 2021;43:239–47.

 30. Hu R, Hu Q, Nong Y, Luo B. Ethnobotanical study on forage plants of Baiku 
Yao in China. Guihaia. 2023;43:21–31. https:// doi. org/ 10. 11931/ guiha ia. 
gxzw2 02111 076.

 31. Chambers R. Participatory rural appraisal (PRA): analysis of experience. 
World Dev. 1994;22:1253–68. https:// doi. org/ 10. 1016/ 0305- 750X(94) 
90003-5.

 32. Molnar Z, Szabados K, Kis A, Marinkov J, Demeter L, Biro M, Ollerer 
K, Katona K, Dapic M, Peric R, Ulicsni V, Babai D. Preserving for the 
future the—once widespread but now vanishing—knowledge on 
traditional pig grazing in forests and marshes (Sava-Bosut floodplain, 
Serbia). J Ethnobiol Ethnomed. 2021;17:56. https:// doi. org/ 10. 1186/ 
s13002- 021- 00482-9.

 33. Okoli IC, Ebere CS, Uchegbu MC, Udah CA, Ibeawuchi II. A survey of the 
diversity of plants utilized for small ruminant feeding in south-eastern 
Nigeria. Agric Ecosyst Environ. 2003;96:147–54. https:// doi. org/ 10. 1016/ 
S0167- 8809(02) 00172-X.

 34. Zhou YE. Chemical constituents of the essential oil from the leaves of 
Eucalyptus robusta and its antimicrobial activity. J Fujian Coll For. 2007. 
https:// doi. org/ 10. 3969/j. issn. 1001- 389X. 2007. 01. 011.

 35. Luo DQ, Zhang X, Feng JT. Research development of an insectidal 
plant Tripterygium wilfordii Hook. Acta Univ Agric Boreali-occidentalis. 
2000;28:86–9. https:// doi. org/ 10. 3321/j. issn: 1671- 9387. 2000. 03. 018.

 36. Huang ML, Ma Z. The research progress of Tripterygium wilfordii. Chem 
Bioeng. 2012. https:// doi. org/ 10. 3969/j. issn. 1672- 5425. 2012. 07. 001.

 37. Lin S, Qiu S, Zheng K, Liu H, Liu R, Ju Y. Composition analysis and antibac-
terial activity of the essential oil from Cymbopogon citratus. J Agric Sci 
Technol. 2017;19:89–95. https:// doi. org/ 10. 13304/j. nykjdb. 2016. 756.

 38. Hongmei X, Kang T. Effects of Cymbopogon winterianus oil on two stored 
grain insect adults. Grain Storage. 2008;37:8–11.

 39. Li HM, Wu SJ, Li SS, Huang HM, Li YS, Zheng KB. Inhibiting effect of citron-
ella essential oil on fungi in the air. Fujian Agric Sci Technol. 2021;52:42–5. 
https:// doi. org/ 10. 13651/j. cnki. fjnykj. 2021. 03. 009.

 40. Wu SB, Bao QY, Wang WX, Zhao Y, Xia G, Zhao Z, Zeng H, Hu JF. Cytotoxic 
triterpenoids and steroids from the bark of Melia azedarach. Planta Med. 
2011;77:922–8. https:// doi. org/ 10. 1055/s- 0030- 12506 73.

 41. Phua DH, Tsai W-J, Ger J, Deng J-F, Yang C-C. Human Melia azedarach 
poisoning. Clin Toxicol. 2008;46:1067–70. https:// doi. org/ 10. 1080/ 15563 
65080 23109 29.

 42. Worbs S, Köhler K, Pauly D, Avondet M-A, Schaer M, Dorner MB, Dorner 
BG. Ricinus communis intoxications in human and veterinary medicine—
A summary of real cases. Toxins. 2011;3:1332–72. https:// doi. org/ 10. 3390/ 
toxin s3101 332.

 43. Li X-X, Du F-Y, Liu H-X, Ji J-B, Xing J. Investigation of the active compo-
nents in Tripterygium wilfordii leading to its acute hepatotoxicty and 
nephrotoxicity. J Ethnopharmacol. 2015;162:238–43. https:// doi. org/ 10. 
1016/j. jep. 2015. 01. 004.

https://doi.org/10.3390/biology11111603
https://doi.org/10.3390/biology11111603
https://doi.org/10.1007/s11250-012-0177-2
https://doi.org/10.1007/s11250-012-0177-2
https://doi.org/10.1007/s11250-012-0177-2
https://doi.org/10.3969/j.issn.1004-3268.2008.12.042
https://doi.org/10.3969/j.issn.1004-3268.2008.12.042
https://doi.org/10.13304/j.nykjdb.2013.472
https://doi.org/10.13304/j.nykjdb.2013.472
https://doi.org/10.3390/ani11092730
https://doi.org/10.1101/770958
https://doi.org/10.3969/j.issn.1002-5235.2012.05.013
https://doi.org/10.3969/j.issn.1673-1182.2013.05.018
https://doi.org/10.3969/j.issn.1673-1182.2013.05.018
https://doi.org/10.3969/j.issn.1002-1957.2010.06.016
https://doi.org/10.3969/j.issn.1002-1957.2010.06.016
https://doi.org/10.3969/j.issn.1003-4374.2020.05.019
https://doi.org/10.3969/j.issn.1003-4374.2020.05.019
https://doi.org/10.13881/j.cnki.hljxmsy.2013.07.013
https://doi.org/10.13881/j.cnki.hljxmsy.2013.07.013
https://doi.org/10.1186/s13002-022-00537-5
https://doi.org/10.1186/s13002-022-00537-5
https://doi.org/10.1101/796227
https://doi.org/10.1101/796227
https://doi.org/10.1016/j.scitotenv.2019.02.292
https://doi.org/10.1016/j.scitotenv.2019.02.292
https://doi.org/10.1111/1365-2664.13664
https://doi.org/10.1111/1365-2664.13664
https://doi.org/10.11931/guihaia.gxzw202111076
https://doi.org/10.11931/guihaia.gxzw202111076
https://doi.org/10.1016/0305-750X(94)90003-5
https://doi.org/10.1016/0305-750X(94)90003-5
https://doi.org/10.1186/s13002-021-00482-9
https://doi.org/10.1186/s13002-021-00482-9
https://doi.org/10.1016/S0167-8809(02)00172-X
https://doi.org/10.1016/S0167-8809(02)00172-X
https://doi.org/10.3969/j.issn.1001-389X.2007.01.011
https://doi.org/10.3321/j.issn:1671-9387.2000.03.018
https://doi.org/10.3969/j.issn.1672-5425.2012.07.001
https://doi.org/10.13304/j.nykjdb.2016.756
https://doi.org/10.13651/j.cnki.fjnykj.2021.03.009
https://doi.org/10.1055/s-0030-1250673
https://doi.org/10.1080/15563650802310929
https://doi.org/10.1080/15563650802310929
https://doi.org/10.3390/toxins3101332
https://doi.org/10.3390/toxins3101332
https://doi.org/10.1016/j.jep.2015.01.004
https://doi.org/10.1016/j.jep.2015.01.004


Page 19 of 19Liufu et al. Journal of Ethnobiology and Ethnomedicine           (2023) 19:40  

•
 
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: 

 44. Tian Y-G, Su X-H, Liu L-L, Kong X-Y, Lin N. Overview of hepatotoxicity stud-
ies on Tripterygium wilfordii in recent 20 years. China J Chin Mater Med. 
2019;44:3399–405. https:// doi. org/ 10. 19540/j. cnki. cjcmm. 20190 527. 408.

 45. Rivera D, Verde A, Fajardo Rodríguez J, Ríos S, Alcaraz F, Cárceles C, Ortíz 
J, Valdés A, Ruíz-Gallardo JR, García-Flores A. Ethnoveterinary medicine 
and ethnopharmacology in the main transhumance areas of Castilla-La 
Mancha (Spain). Front Vet Sci. 2022;9:866132. https:// doi. org/ 10. 3389/ 
fvets. 2022. 866132.

 46. Uprety Y, Karki S, Poudel RC, Kunwar RM. Ethnoveterinary use of plants 
and its implication for sustainable livestock management in Nepal. Front 
Vet Sci. 2022;9:930533. https:// doi. org/ 10. 3389/ fvets. 2022. 930533.

 47. De AK, Jeyakumar S, Kundu MS, Kundu A, Sunder J, Ramachandran 
M. Farming practices and genetic characterization of Nicobari pig, an 
indigenous pig germplasm of Nicobar group of islands, India. Trop Anim 
Health Prod. 2014;46:655–61. https:// doi. org/ 10. 1007/ s11250- 014- 0547-z.

 48. Carter N, Dewey C, Mutua F, de Lange C, Grace D. Average daily gain of 
local pigs on rural and peri-urban smallholder farms in two districts of 
Western Kenya. Trop Anim Health Prod. 2013;45:1533–8. https:// doi. org/ 
10. 1007/ s11250- 013- 0395-2.

 49. Mutua FK, Dewey C, Arimi S, Ogara W, Levy M, Schelling E. A descrip-
tion of local pig feeding systems in village smallholder farms of Western 
Kenya. Trop Anim Health Prod. 2012;44:1157–62. https:// doi. org/ 10. 1007/ 
s11250- 011- 0052-6.

 50. Delsart M, Pol F, Dufour B, Rose N, Fablet C. Pig farming in alternative 
systems: strengths and challenges in terms of animal welfare, biosecurity, 
animal health and pork safety. Agriculture. 2020;20:261. https:// doi. org/ 
10. 3390/ agric ultur e1007 0261.

 51. Kongsted A, Jakobsen M. Effect of genotype and level of supplementary 
concentrate on foraging activity and vegetation cover in an organic 
free-range pig system. Acta Agric Scand Sect A Anim Sci. 2015;65:139–47. 
https:// doi. org/ 10. 1080/ 09064 702. 2016. 11561 52.

 52. Lahrmann H, Bremermann N, Kaufmann O, Dahms S. Health, growing 
performance and meat quality of pigs in indoor and outdoor housing–
a controlled field trial. DTW Deutsche tierarztlicheWochenschrift. 
2004;111:205–8. https:// doi. org/ 10. 1016/j. cimid. 2003. 11. 004.

 53. He R, Li Q, Duan F, Li X, Zhang C, Zhang W. Study on breed characteristic 
of Luchuan pig heterosis selective breed. In: Guangxi Animal hus-
bandry and veterinary society pig science branch 2007 annual meeting 
2008;37–41.

 54. Teng F, Luo T, Lv Q, Huang L, Chen M. Investigation and analysis of the 
current situation of Luchuan pig industry in Guangxi. Chin Livest Poult 
Breed. 2022;18:5–7. https:// doi. org/ 10. 3969/j. issn. 1673- 4556. 2022. 08. 002.

 55. Shen S, Wilkes A, Ronnie V. The importance of ethnoveterinary treat-
ments for pig illnesses in poor, ethnic Mi-nority communities: a case 
study of Nu people in Yunnan, China. Int J Appl Res Vet Med. 2010;8:53–9.

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

https://doi.org/10.19540/j.cnki.cjcmm.20190527.408
https://doi.org/10.3389/fvets.2022.866132
https://doi.org/10.3389/fvets.2022.866132
https://doi.org/10.3389/fvets.2022.930533
https://doi.org/10.1007/s11250-014-0547-z
https://doi.org/10.1007/s11250-013-0395-2
https://doi.org/10.1007/s11250-013-0395-2
https://doi.org/10.1007/s11250-011-0052-6
https://doi.org/10.1007/s11250-011-0052-6
https://doi.org/10.3390/agriculture10070261
https://doi.org/10.3390/agriculture10070261
https://doi.org/10.1080/09064702.2016.1156152
https://doi.org/10.1016/j.cimid.2003.11.004
https://doi.org/10.3969/j.issn.1673-4556.2022.08.002

	Feed plants, ethnoveterinary medicine, and biocultural values: insights on the Luchuan pig from Hakka communities in China
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Study area and methodologies
	Results and discussion
	The traditional feed of Luchuan pigs
	The traditional veterinary medicine for Luchuan pigs
	Luchuan pig farming models
	Breeding utilization and industrial development of Luchuan pigs
	Folk culture and customs related to Luchuan pigs
	Dietary culture
	Folk festivals and traditional customs
	Luchuan pig cultural festival


	Conclusion
	Anchor 19
	Acknowledgements
	References


