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ABSTRACT: China, with its vast territory, harbors abundant regional food resources with multiple values 
in nutrition, ecology, and anthropology. However, simply adopting the World Trade Organization’s (WTO) 
Geographical Indication (GI) system for classifying and managing these agricultural products fails to fully 
reflect their authentic natural and anthropological attributes, which cannot support the development of local 
characteristic economies and food cultural ecosystems. Therefore, there is an urgent need to establish a 
hierarchical classification standard system for regional food resources tailored to China’s national 
conditions. This paper proposed a new definition for China’s endemic and characteristic food resources and 
summarizes interdisciplinary research methods for exploring their biological and cultural attributes. 
Additionally, the economic and sociological values of these resources were discussed. The proposed 
classification standards provide guidance for the industrialization of regional food resources in China and 
offer new ideas for transforming biodiversity into novel productive forces in characteristic industries. 

Keywords: Geographical characteristics; Geoherbalism; Characteristic; Endemic; Food resources; Sustainable 
development 
 

1. Introduction 

As a major world’s agricultural country, China possesses precious agricultural resource endowments, 
including rich and diverse biological resources and a long history of utilization. Among the three major 
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global centers of agricultural origin, China is the birthplace of the East Asian center. Archaeological 
evidence from Hemudu, Yuyao, Zhejiang Province, confirms that China is the cradle of global rice 
cultivation civilization [1]. Wild soybean (Glycine max (L.) Merr.) originated in China and was 
domesticated by the Chinese first about 5000 years ago before being introduced to other countries. Millet 
(Setaria italica (L.) P. Beauv.), originally domesticated from wild foxtail grass in the Yellow River Basin 
of China [2]. Kiwifruit (Actinidia chinensis Planch.) originated in China, and was taken from Hubei by a 
New Zealand schoolteacher in 1930 and subsequently domesticated and cultivated in New Zealand [3]. 
Since China’s accession to the WTO in 2001, its local specialties have gradually entered the global market. 
Starting from 2021, about a hundred of Chinese GI products have been approved for entry into the EU 
market. For example, Mengzi pomegranate from the ancient city in southern Yunnan has achieved an export 
volume of over 100 million yuan, fully demonstrating the charm and development potential of China’s 
characteristic agricultural products [4]. 

Located in eastern Eurasia, China spans three topographic steps. The unique geographical location 
endows it with diverse climatic, geomorphological, and hydrological conditions. Together with China’s 
rich and diverse ethnic culture, these factors have nurtured many regionally distinctive agricultural 
ecosystems. As one of the key elements of agricultural ecosystem, food resources bear multiple missions 
such as human’s ecological adaptation, cultural inheritance, and social connection. Food resources are thus 
one of the most critical carriers reflecting how humans interact with Mother Nature. 

Currently, China still adopts the GI system proposed by the WTO. By the end of 2023, the number of 
Chinese GI products had reached more than 2523, with an output value exceeding 800 billion yuan [5]. 
Figure 1 illustrates the distribution and main composition of GI products in China. Similar to the application 
of GI systems in other countries, the GI mark in China is only used for intellectual property protection 
during product sales and purchasing steps. Although GI marks could prevent consumers from buying fake 
products, they fail to connect the product’s authentic quality to its original regional natural environment 
and anthropological attributes. The current GI registration system does not require crucial information, 
including the authentic cultivar, planting practices, or nutritional quality that the products should fulfill. 
Not only will this lead to a lack of guidelines for the cultivation process [6], but it also puts the local farmers 
in a disadvantaged position in the commodity chain [7]. 

Being aware of these issues, the present perspective study first conducts a small review of the current 
policy status of the GI system worldwide. A discussion was then presented on the weaknesses inherent in 
China’s GI system, along with an analysis of the underlying reasons that constrain the high-value 
development of the regional agricultural product economy. Finally, in response to existing problems, we 
proposed a new definition for the “characteristic” and “endemic” food resources and a framework for their 
classification system. It advocates that research on regional food resources should adopt appropriate 
scientific methods that are sufficient to cover both the biological characteristics and anthropological 
attributes. Thus, from an interdisciplinary perspective, integrating approaches of modern life sciences, food 
nutrition, ecology, and anthropology to investigate the multiple values of regional food resources in China 
is urgently needed for rural revitalization as well as for the practice of the Chinese ancient concept of 
“harmony between humans and nature”. 
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Figure 1. Geographical Distribution (a) and Composition (b) of GI Products in China. The data is sourced from www.sinogi.cn, 
accessed on 23 August 2025. 

2. Heterogeneity of the Localization of International GI Policies 

The World Intellectual Property Organization (WIPO) defines a GI as a sign of products that have a 
specific geographical origin and possess certain qualities or a reputation due to that origin [8]. The proposal 
of GI products reflects human awareness of protecting small-scale, regionally distinctive agricultural 
industries. Particularly, it emphasizes the importance of agricultural culture preservation, since it has been 
threatened by the wave of agricultural industrialization and capitalization globally. With the improvement 
of the Western industrial system and the development of food processing technology, the originally regional 
and artisanal production models have gradually transformed into standardized, large-scale, and unified 
industrial production models. Under the international norm of market-oriented global trade and flattened 
logistics, some large transnational food production enterprises can fully reduce the production costs of 
agricultural products through capital operation and intervention in national economic policy formulation, 
thereby maintaining the absolute advantage of industrialized food in the international market. Against this 
background, the concept of GI was first proposed in the 1883 Paris Convention, advocating that countries 
impose certain restrictions on the capitalist development of agriculture to prevent neoliberal, market-
oriented trade from eroding the small-scale, regional characteristics of agriculture. Its direct measure is to 
endow the “terroir” characteristics of agricultural product origins with certain market value within a specific 
agreement framework, enhancing their cost bargaining power. The added value is decided by a collection 
of elements, including the origin of raw materials, prominent nutrition and flavor, traditional production 
methods, and contained intangible cultural attributes [9]. The price increase of GI products prevents unfair 
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competition between small-scale producers and manufacturers and large-scale industry, thereby facilitating 
the survival of small and medium-sized food processing enterprises. 

Guided by the WTO’s GI policies, many countries have successively developed their own GI systems. 
However, the paths taken and results achieved in the localization of GI still vary [10]. The major arguments 
lie in: Should GI only serve as commercial signs? If protected solely through trademark law, which group 
will be the core beneficiaries? Due to the ambiguity of these issues, the current international GI application 
models are mainly divided into two parties: (1) Led by EU countries, they insist that the natural environment, 
history, and cultural characteristics of the origin are the guarantee of the authenticity of GI products, 
stipulating that GI belongs to the common property of residents in the origin; (2) Led by American countries, 
they downplay the connection between GI products and the origin, only emphasizing their trademark 
function, and hold that GI can be a private brand property owned by individuals or companies. In principle, 
the EU GI system safeguards the interests of growers and small-scale processors in the origin, facilitating 
the sustainable development of the origin’s economy and ecology. In contrast, the American-style GI 
system may lead to the monopolization of GI property rights by large non-origin processing enterprises, 
leading GI to become a tool for capital to profit unilaterally [11]. 

China’s GI product system started in 1999, when the State Bureau of Quality and Technical 
Supervision issued the “Regulations on the Protection of Products with GI”, initiating exploration into the 
protection of such products. In March 2001, the State Administration of Entry-Exit Inspection and 
Quarantine successively issued the “Regulations on the Administration of Origin Marks” and the 
“Implementation Measures for the Regulations on the Administration of Origin Marks”, starting the 
protection of origin marks. In October 2001, the revised “Trademark Law” officially incorporated the 
concept of geographical indication into the legal provisions (Article 16). In June 2005, the General 
Administration of Quality Supervision, Inspection and Quarantine issued the “Regulations on the Protection 
of GI Products”, merging the two systems of products with geographical indications and origin marks 
within its jurisdiction into a unified protection system for GI products, renaming products with GI as 
geographical indication products, and registering and managing them in accordance with this departmental 
regulation. Since then, China has created a product operation model of “GI products + leading enterprises 
+ farmers” through the coordination of collective trademark and certification trademark systems and the 
geographical indication product protection system, accumulating rich practical experience. This model, 
with GI as the link and leading enterprises as intermediaries, organizes scattered farmers, effectively 
improving their competitiveness and status in market competition, and achieving remarkable economic 
benefits. After more than 20 years of development, China’s GI system has undergone tremendous changes 
(Figure 2). Meanwhile, many problems have emerged, such as imperfect review procedures, especially the 
lack of requirements to submit information describing the authenticity of products’ quality (Figure 3); 
insufficient guidance on the use and management of GI products; and an unclear definition of infringement 
acts. To improve China’s GI system, the China National Intellectual Property Administration (CNIPA) 
formulated the “Measures for the Protection of GI Products” in January 2024. Compared with the previous 
“Regulations”, the newly formulated “Measures” specifically stipulate that geographical indication 
products shall possess authenticity, regionality, specificity, and relevance. 
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Figure 2. The Evolution of China’s GI Regime. 

 

Figure 3. Required Elements in the Application for GI Product Protection in China. 

3. Factors Restricting the Development of China’s Regional Agricultural Product Industries 

China’s existing GI product system is still in the initial exploration stage, which still lacks sustained 
impetus to support the economy growth of regional agriculture. The fundamental reason is that the GI 
product application system does not clearly define its key biological, ecological, and anthropological 
attributes as detailed below: 

(1) Failure to reflect species characteristics: The name of a GI product is a commodity name, generally 
expressed as “geographical origin name + general product name”, emphasizing that the commodity is 
a public domain brand shared by a region. From a taxonomy point of view, the certification materials 
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of GI products lack clear information on the family, genus, and variety of the species, which is prone 
to confusion in germplasm origin. Thus, multiple geographical indications may be repeatedly applied. 
When the authentic producing area of the same variety is located at the junction of multiple 
administrative regions, the division of administrative regions may also lead to repeated applications. 
For instance, Chuan Niuxi (Cyathula officinalis K. C. Kuan, 川牛膝) has its authentic producing area 
in the border counties of Ya’an City, including Baoxing and Jinkouhe, thus corresponding GI products 
such as “Baoxing Chuan Niuxi (宝兴川牛膝)” and “Jinkouhe Chuan Niuxi (金口河川牛膝)” have been 
applied for GI [12]. Laifeng ginger (Zingiber officinale Roscoe, 来凤姜(凤头姜)), a GI product from 
Laifeng County, Hubei Province, still suffers from a lack of officially certified Laifeng ginger varieties. 
Local farmers are arbitrary in preserving and purchasing ginger seeds, resulting in mixed seeds and 
inconsistent product quality [13]. Astragalus (Astragalus membranaceus (Fisch.) Bunge, 黄芪) is 
widely distributed in China with rich genetic diversity. Studies have shown that even astragalus 
harvested within a very small producing area often has high genetic background diversity [14]. 

(2) Failure to reflect ecological characteristics: From the perspective of trait expression, phenotypic traits 
are the results of the interaction between genes and the environment. The lack of clarification between 
the specific environmental factors (e.g., temperature, humidity, altitude, soil) in the species native 
habitat and their authentic quality will often result in unstable product quality during production. 
Studies have stated that Dendrobium officinale harvested in non-authentic areas had significantly 
compromised medicinal efficacy [15]. Saponin of American ginseng (Panax quinquefolius L., 西洋

参) differed notably when grown in Northeast China vs. Shandong, due to gene expression modulation 
by climatic factors [16]. Recent advances in gene sequencing and metagenomics have confirmed that 
plant-microbe interactions in the rhizosphere regulate the synthesis and accumulation of secondary 
metabolites in plants [17]. For instance, in the authentic production area of Xinhui tangerine peel 
(Citrus reticulata ‘Chachiensis’, 新会陈皮), the rhizosphere bacteria’s activities with rhizome in 
response to the high salinity-alkalinity are the critical reasons for its special quality [18]. Unfortunately, 
soil microbial community characteristics in most GI product origins are still poorly understood, and 
the fertilization and pesticide use during cultivation are likely to disrupt native soil microbial diversity, 
ultimately leading to authentic quality deterioration. 

(3) Failure to reflect sociological characteristics: For example, Yunnan is a province with 26 ethnic groups 
and more than 60% of the country’s flora and fauna resources. The ways in which various ethnic groups 
utilize the food resources are not only related to available biological resources but also closely linked to 
their nutritional needs, traditional handicraft customs, labor habits, sacrifices, and other cultures [19]. 
“The Dong people favors fermented food” (侗不离酸). Fermented banquets are indispensable in 
important occasions such as weddings, funerals, and house construction in the Dong areas. This special 
dietary culture is due to three reasons: first, sour food helps digest glutinous rice; second, salt was scarce 
in the region in early years, and sourness could replace salt; third, the climate is humid, and sourness can 
dispel dampness [20]. Shefan (社饭) is a food for sacrificing to the god of the land among ethnic groups 
such as the Tujia, Miao, and Dong peoples. It is mainly eaten on the She Festival (the fifth Wu day after 
the Start of Spring) to pray for a smooth year, abundant harvests, and family harmony. Shefan must use 
fresh artemisia annua, picked and dried, to reduce swelling, detoxify, and enhance gallbladder function. 
It is clear that a lack of clarification of sociological attributes of regional food resources will lead to the 
underestimation of their importance in local dietary nutrition balance and cultural and social activities. 
Once the species are lost due to inadequate management, it will not only cause the nutritional imbalance 
but also result in the loss of traditional intangible agricultural cultural heritage. 
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4. Characteristic-Endemic Food Resource System 

4.1. Definitions 

In summary, we believe that the definition of regional food resources should emphasize the temporal-
spatial position and functional relationships of food resources with other taxa, environmental factors, and 
human groups in ecosystems and human social activities. Thus, regional foods should be further classified 
via multi-dimensional information, including ecological, nutritional, and anthropological attributes. Here, 
we proposed that regional food resources can be divided into two categories with an inclusive relationship: 

 Characteristic food resources: Resources that have significant iconic characteristics in the distribution area, 
nutritional components, and utilization methods, and for which detectable standards can be formulated. 

 Endemic food resources: A subset of characteristic food resources that are distributed in native habitats, 
have distinct nutritional components (in terms of type or content) compared to other varieties, and have 
the earliest utilization history and unique utilization methods. 

4.2. Grading System and Research Methods 

In order to ascertain whether a regional good product belongs to characteristic food resources or endemic 
food resources, scientific research should be systematically conducted, which includes two main aspects: 

(1) Spatial niche: The resources exist in specific ecological function zones of ecosystems, with the native 
habitat of the community possessing specific characteristics such as temperature, humidity, altitude, 
soil, and corresponding genetic traits (Note: Exotic species can be included if they have adapted to the 
local ecological environment without adverse impacts and formed special nutritional quality or genetic 
characteristics). To address intensive agricultural changes and shifts in cultivation regions in China 
over recent decades, reasonable ecological criteria must be established to support standardized ex-situ 
biomimetic cultivation, so as to meet the market demand while maintaining authentic quality. 

(2) Functional niche: The resources have a documented utilization history, providing essential nutritional 
value in the local diet, and carry unique cultural attributes in social activities (Note: Exotic species can 
be included if they have been highly integrated into the local social life). The social and cultural 
dimension is particularly critical for culturally distinctive products. As exemplified by Daodi (genuine 
traditional, 道地的 ) herbal medicines, authenticity is recognized and validated by long-term 
traditional use, standardized traditional processing methods, and reliance on specific local cultivars. 

Interdisciplinary approaches, including modern life sciences, food nutrition, ecology, and anthropology, 
are thus required to be used. For various regional food resources, due to differences in ecological regional 
characteristics, nutritional value, and status in contemporary social activities, the focus of each product’s 
industrial chain construction or future scientific research cannot be simply generalized. As shown in Table 1, 
under the general categories of endemic and characteristic food resources, each group can be further divided 
into different grades (e.g., Endemic Grade I, Endemic Grade II, Characteristic Grade I, Characteristic Grade 
II) based on attribute characteristics in various dimensions. This grading comprehensively reflects the scarcity 
of the resource among numerous agricultural species resources in China. 
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Table 1. Grading System of Characteristic and Endemic Food Resources. 

Classification 

Spatial Niche Function Niche 

Industrial Development Strategy Research Strategy 

 

Nutritional Attributes 

(vs. Other Regional 

Resources) 

Cultural Attributes 

Regionality 
Original 

Habitat 
Content Varieties 

Earliest Utilization 

History or Unique 

Application Methods 

Endemic Grade I 
(Hani Red Rice, 哈尼红

米) 
     

1. Conservation of germplasm resources and original 

producing areas 

2. Establishment of standards for varieties, cultivation, 

and quality 

3. Development of the “One County, One Product” 

model and integrated development of the primary, 

secondary, and tertiary industries 

1. Collection of germplasm resources and 

excavation of elite germplasms 

2. Variety breeding 

3. Study on the formation mechanism of authentic 

quality 

4. Exploration and functional evaluation of 

nutritional components 

Endemic Grade II 

(Chrysosplenium Tourn. 
ex L., 金腰属) 

     

1. Breeding varieties with ultra-high and stably heritable 

levels of target characteristic components 

2. Breeding new varieties with unique components for 

quality upgrading 

1. Study on the biosynthesis mechanism of 

characteristic components 

2. Exploration and functional evaluation of 

nutritional components 

Characteristic Grade I 
(Laifeng Ginger, 来凤

姜) 
     

1. Formulation of standards for varieties, cultivation, 

and quality 

2. Production of refined and deep-processed products 

3. Development of the “One County, One Product” 

model and integrated development of the primary, 

secondary, and tertiary industries 

1. Variety screening and identification 

2. Research on eco-friendly cultivation techniques 

3. Exploration and functional evaluation of 

nutritional components 

4. R&D of industrialized processing technologies 

for local characteristic products 

5. Research on ecological factors for the 

promotion of biomimetic cultivation 

Characteristic Grade II 
(Safflower, 红花) 

     

1. Breeding local characteristic varieties and extending 

cultivation to regions with similar geographical 

conditions 

2. Production of characteristic raw materials 

3. Exploring local unique utilization methods for 

product upgrading 

1. Study on the regulatory mechanism of key 

economic traits 

2. Research on characteristic variety breeding to 

full fill large cultivation. 

3. R&D of production technologies and 

equipment for characteristic raw materials 
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4.2.1. Endemic Grade I Food Resources 

Endemic Grade I food resources refer to those whose native habitat of the species is local, which can 
synthesize certain unique nutritional components with stable genetic traits only when grown locally. 
Meanwhile, they have the earliest or unique utilization history in the dietary structure or social activities of 
local residents. They have the closest connection with the origin, which is irreplaceable for their industrial 
development. This grade is strictly restricted to native habitats, and thus, “off-terroir” cultivation is not 
supported. Research or political strategy should give priority to germplasm and ecosystem conservation, in 
line with the criterion of “irreplaceable ecological attributes”. 

Hani Red Rice (Oryza sativa L., 哈尼红米), a distinctive cultivar in Yuanyang County, Yunnan, the 
core of a Globally Important Agricultural Heritage System (GIAHS), was domesticated from wild rice by 
the Hani people in the Sui-Tang dynasties (~1300 years ago) [21]. Yunnan is recognized as the origin center 
of cultivated rice [22]. Research indicates that Hani Red Rice contains the highest levels of seed coat 
anthocyanins and γ-aminobutyric acid among 15 Chinese red rice varieties [23]. Evolutionary genetics 
confirms that extant Yuanyang red rice retains wild rice genes, with a genome three times larger than that 
of hybrid rice; it exhibits low yield but strong stress resistance and high nutritional value [24]. Culturally, 
it is pivotal to Hani heritage, underpinning rituals, weddings, funerals, and worship of the Grain God. 

As a Grade I endemic germplasm, Hani Red Rice is ideal for the “One County, One Product” initiative, 
with priority on germplasm collection/conservation, geographical protection, and nutritional trait excavation. 
Key strategies include: (1) Establishing a germplasm repository for local landraces to prevent genetic erosion; 
(2) Systematic evaluation of genetics, agronomic traits, resistance and nutrition for breeding; (3) Investigating 
high-altitude climate/soil effects on grain quality, elucidating authentic trait formation and constructing in-
situ conservation zones; (4) Assessing unique nutrients’ health benefits and dose-response relationships; (5) 
Integrating ethnological/artistic approaches to explore its cultural value and develop agro-cultural tourism. 
These efforts will yield proprietary industrial standards (seed provenance, cultivation, quality) to regulate 
primary/secondary industries and ensure sustainable development. 

4.2.2. Endemic Grade II Food Resources 

Endemic Grade II food resources lack unique nutritional elements but have elevated contents of certain 
nutrients, which form distinct traits. Its academic research should prioritize characteristic breeding: exploit 
local germplasm and adopt genetic techniques to cultivate cultivars with ultra-high characteristic 
components and stable heritable traits, or explore new unique-component varieties to upgrade them to 
Grade I status. 

Chrysosplenium Tourn. ex L. (金腰属), a perennial herbaceous genus, has 70 species worldwide 
(mainly Northern Hemisphere). China hosts about 38 species, 15 varieties, and 23 endemics, and is 
recognized as the genus diversification center [25–28]. C. alternifolium L. (互叶金腰) is used in Western 
salads [29], while C. flagelliferum F. Schmidt (蔓金腰) is approved as a food in South Korea [30]. In China, 
the genus has served as traditional Tibetan medicine for over 400 years, with major bioactive compounds 
(highly hydroxylated/methoxylated flavonoids, triterpenoids) exhibiting anti-tumor, antibacterial, antiviral, 
hepatoprotective, and antioxidant effects [31,32]. However, its food resource potential remains unexploited, 
with most populations currently wild. Future efforts should focus on the breeding of cultivars for functional 
vegetables, including: (1) Integrating multi-omics data to clarify ecological regulation of nutritional traits; 
(2) Evaluating native species’ edibility via pharmacological and nutritional approaches; (3) Exploring its 
role in Tibetan and other ethnic social practices using ethnological methods. 
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4.2.3. Characteristic Grade I Food Resources 

Characteristic Grade I food resources are non-indigenous. They develop distinctive nutritional traits 
after local acclimatization and form unique utilization modes via deep integration with local culture. Thus, 
future development of “off-terroir” cultivation in ecologically similar regions is allowed for this grade, 
ensuring market supply under standard compliance, balancing ecological criteria and industrial demand. 

A representative example is Laifeng Ginger, a GI product designated as a national specialty by the 
Ministry of Agriculture and Rural Affairs in 2023 [33]. Ginger was introduced to Laifeng County over a 
century ago and has evolved its unique flavor and texture after 700 years of adaptation to the area’s 
subtropical monsoon mountain climate and mineral- and selenium-rich soil. Laifeng Ginger features crisp, 
tender texture and low volatile pungent compounds [34]. Local residents consume it directly in dishes like 
pickled ginger and ginger-braised duck, breaking the traditional perception of ginger as a mere spice and 
enabling its use as a vegetable. Future research should focus on upgrading its characteristic phenotyping 
through the molecular breeding strategies: (1) Leveraging published whole-genome sequences and 
transcriptomic data from other ginger varieties, we developed Laifeng ginger-specific molecular markers 
to facilitate the selection of superior cultivars [35]; (2) Clarify regulatory pathways of key quality traits, 
such as low fiber and high polysaccharide contents, via transcriptomic and metabolomic analyses; (3) 
Elucidate the formation mechanism of its authentic quality by integrating ecological environment science, 
soil science, and soil microbiomics; (4) Explore its cultural and social significance using anthropological 
and ethnological approaches. 

4.2.4. Characteristic Grade II Food Resources 

Characteristic Grade II food resources have established different varieties for different regions. Their 
utilization modes are relatively unified: raw materials from producing areas are purchased by large-scale 
enterprises for refined deep processing. For this grade, well-established high-yield cultivation systems have 
been implemented across multiple ecologically suitable regions, ensuring stable product quality while 
satisfying large-scale market demand. 

Safflower (Carthamus tinctorius L., 红花 ) originated from the Eastern Mediterranean “Fertile 
Crescent” and was introduced to China by Zhang Qian during the Western Han Dynasty [36]. Currently, 
the growing regions include Xinjiang, Yunnan, Gansu, Sichuan, and Henan. Safflower is mainly used for 
medicine, pigment extraction, and oil production. Driven by downstream industrial demands, regionally 
adapted varieties for different uses have been bred [37]. For instance, “Yunnan Safflower” (e.g., Yunnan 
Safflower No. 7, thornless with high hydroxysafflor yellow A and kaempferol) is grown in 1000–1600 m 
mountainous areas for dual flower-oil use [38]. “Xinjiang Safflower” and “Henan Safflower” prioritize 
high seed oil content. “Sichuan Safflower” features dual-purpose use and a higher 1000-seed weight [37]. 
Future research should leverage published safflower whole-genome and population resequencing data to 
sort strains [39]. Develop molecular markers for the most valuable traits, such as high linoleic acid or 
hydroxysafflor yellow A, exploring key regulatory genes and environmental mechanisms via GWAS, 
transcriptomics, and metabolomics; applying pan-genome technology to unlock full genetic potential for 
breeding breakthroughs. Additionally, safflower red pigment (“true red”), a traditional dye for high-grade 
brocades (recorded in Qi Min Yao Shu and Tian Gong Kai Wu, 齐民要术和天工开物), holds promise for 
high-end cosmetics and textiles. 

4.3. Significance 

The application of the classification system for characteristic and endemic food resources is of 
profound significance to China due to its economic, socio-cultural, and ecological environmental value, as 
detailed below: 
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(1) Highlighting origin scarcity via authentic quality to boost farmers’ substantial income: The 
globalization and capitalization of food supply rely inherently on cost reduction and scale expansion. 
While this has alleviated food shortages to some extent, it undermines the interests of small-scale 
producers, particularly in underdeveloped regions. Trapped in a disadvantaged position in raw material 
transactions, these producers often lose bargaining power against private enterprises and face 
exploitation [40]. The unique qualities of characteristic and endemic food resources reflect the 
distinctiveness and scarcity of their growing areas, requiring the state to prioritize resource protection 
and equitable distribution [41]. By leveraging interdisciplinary research (biology, ecology, food 
science) to explore the formation mechanism of authentic quality, scientific evidence can be provided 
to support brand premiums. Crucially, authenticity ensures the core profit from such premiums accrues 
to the origin, maximizing benefits for local farmers and preventing large-scale processing enterprises 
from suppressing raw material purchase prices. 

(2) Facilitating diversified and nutritious dietary patterns: Long-term epidemiological studies across 
multiple countries have confirmed that unhealthy diets are a key contributor to non-communicable 
diseases. High sodium intake and insufficient consumption of fruits, whole grains, and miscellaneous 
grains are linked to the highest mortality rates [42]. Low-cost industrial foods often suffer from over-
processing and nutritional imbalances (e.g., high sugar, salt, and fat), yet their low price, large output, 
and extensive distribution enable them to dominate supermarket and convenience store shelves [43]. 
In response, the WHO/FAO has called on countries to develop sustainable, green, and healthy dietary 
habits and food supply systems [44]. The classification of characteristic and endemic food resources 
provides guidance for the development of high-quality regional food in China, enriching dietary 
diversity, ensuring nutritional balance for residents across regions, and serving as a key practice of a 
diversified food supply system under the “big food” and “big agriculture” frameworks. 

(3) Supporting the protection and modern practice of agricultural cultural heritage: Proposed by FAO, 
Globally Important Agricultural Heritage Systems (GIAHS) are “unique land use systems and 
agricultural landscapes formed through long-term co-evolution between rural communities and their 
environments, boasting rich biodiversity, meeting local socio-economic and cultural needs, and 
promoting sustainable development” [45]. This global framework includes iconic systems worldwide, 
such as the Ifugao Rice Terraces of the Philippines, which represent millennia-old terrace agriculture 
adapted to mountainous landscapes, and the Chinampa floating field system of Mexico. This traditional 
wetland agroecosystem integrates water management, biodiversity conservation, and high food 
productivity. China leads the world with 22 GIAHS (e.g., Hebei Kuancheng’s chestnut cultivation, 
Anhui Tongling’s white ginger cultivation, Zhejiang Xianju’s bayberry integrated farming), which are 
all closely linked to local characteristics and endemic food resources. These resources are integral to 
agricultural systems: their classification system compiles critical data (species, origin, climate), 
providing material support for GIAHS. The anthropological value embedded in these resources, shaped 
by local communities’ utilization of nature, embodies Chinese farming wisdom (e.g., “adapting to 
seasons, abiding by natural laws”, 应时, 取宜, 守则, 和谐). Cultural practices like the Dong Grand 
Chorus (侗族大歌), Hani Four-Season Production Song (哈尼四季生产调), and Qingtian Fish 
Lantern Dance (青田鱼灯舞) are intertwined with such agricultural systems [46]. These food resources 
serve as key entry points for integrating primary, secondary, and tertiary industries and building 
regional rural tourism brands [47]. 

(4) Promoting a sustainable and resilient agrifood system: FAO defines agrifood biodiversity as crop and 
livestock biodiversity, biodiversity of wild-harvested organisms, and indirectly related biodiversity 
(e.g., environmental microorganisms and insects). Its 2019 report, The State of the World’s 
Biodiversity for Food and Agriculture, emphasizes that agrifood biodiversity is critical to agrifood 
systems [48]. First, germplasm genetic diversity serves as a gene pool for agricultural breeding; second, 
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species and ecosystem diversity enhances system resilience against climate change and pests/diseases 
while reducing the environmental impact of increased food production. The report also notes that 
ongoing biodiversity loss threatens global food security: data from 91 countries show that while over 
6000 crops are cultivated worldwide, 66% of global food production in 2014 came from just nine crop 
categories; among over 7000 global livestock breeds, only 40 are used for meat, egg, and milk 
production, with other breeds declining rapidly or facing extinction. Leveraging China’s rich 
biodiversity endowment, promoting the protection and utilization of characteristic and endemic food 
resources is a key component of biodiversity conservation. Additionally, amid volatile international 
political situations, expanding these characteristic food sources constitutes a strategic measure to 
ensure China’s food supply security. 

5. Conclusions 

Among China’s abundant agricultural resources, characteristic and endemic food resources are 
extremely important components. Their close connection with the local ecological environment and social 
life precisely reflects their unique ecological, nutritional, and anthropological values. Combining China’s 
actual conditions, this study innovatively proposes definitions and a grading system for characteristic and 
endemic food resources, emphasizing the status of food resources in the local ecological environment and 
social functions as a criterion for comprehensively evaluating resource scarcity. For characteristic and 
endemic food resources of different grades, targeted research strategies and industrial development 
strategies should be implemented. Through systematic research, integrating interdisciplinary research 
methods such as biology, ecology, food science, and ethnology, to explore the genetic characteristics, 
nutritional quality, formation mechanism of authentic quality, and key growth environment factors of 
characteristic and endemic food resources, it is conducive to establishing a series of standards covering the 
entire production chain from seeds to planting to products, and promoting the standardized development of 
local related industries. 
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