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Building a bridge between ecology and Chinese herbal medicines 
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The modernization of traditional Chinese medicine (TCM) in-

ustry not only needs inheritance and development of the theory

f TCM, but also requires application modern science and tech-

ology of related fields ( Liu, 2016 ). Plant distribution is closely

elated to regional climate, because climate determines the type

nd quantity of vegetation. Taking advantage of the geographic and

cological information database and the latest data mining tech-

ology to investigate different medicinal resources is a good ap-

roach (e.g. Li et al., 2019 ). As it can help remote areas with unique

CM resources, such as Xinjiang in Northwest China, to achieve the

ustainable development of TCM plants with regional characteris-

ics, hence to rejuvenate industry of Chinese herbal medicines and

argely support poverty alleviation of local community. 

As the TCM industry continues to develop, people pay more at-

ention to the quality of Chinese herbal medicines. The geographi-

al relationship between the quality of medicinal materials and its

rigin has become one of the hot spots that needs to be investi-

ated. Chinese medicinal materials, especially Daodi (genuine, i.e.

eo-authentic and top medicinal quality) plants, are quite stable

arieties with characteristic phenotypes formed during long-term

volution, such as Fritillaria cirrhosa in Sichuan, Lycium chinense in

ingxia, and Panax ginseng in Jilin. The variation of genotype in

opulation and adaptation to the change of habitat (e.g. climate,

oil, ecological community, geographical background of the fauna,

nd even anthropogenic activities) are the reasons for their forma-

ion ( Chen et al., 2007 ). For example, Citrus reticulata Blanco (Ju

n Chinese) was found on the south of Huai River whilst Citrus

rifoliata L. (Zhi in Chinese) grows on the north of Huai River in

hina ( Zhao Ren-long, 2011 ). Xinjiang is rich in Chinese medicine

esources. According to a survey, 29% of TCM species were found in

injiang and more than 15 species were Daodi medicinal materials.

he most well-known of them include Glycyrrhiza inflata, Cistanche

eserticola and Ferula sinkiangensis etc. ( Gulisitan, 2012 ). 

Four natures ( qi ) and five flavours ( wei ) of Chinese medicinal

lants are the basis of efficacy of TCM. Li Shizhen, a great phar-

acist in China, has already proposed the important relationship

etween quality and habitats of medicinal materials in the Ming

ynasty. He believed that four qi of TCM were cold, hot, warm

nd cool, which are formed from the climate, and five wei of

CM were pungent, sweet, sour, bitter and salty, which are derived

rom soil. He clearly pointed out the relationship between the na-

ures, flavours, quality of herbal medicines and the ecological fac-

ors such as climate and soil in the place of origin. He believed

hat the medicinal material is the product of mutual restrictions of

arious ecological factors ( Tian, Chen, Zhou & Bai, 20 0 0 ). 
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In recent years, the property of TCM was considered as

he main trail to study the basis of the efficacy. Employing

acroecology method based on a big dataset from Xinjiang,

i et al. (2019) investigated the correlations between the four na-

ures ( qi ) and five flavours ( wei ) of TCM plants and the envi-

onmental determinants, e.g. temperature and precipitation. They

emonstrated that species with bitter flavour were most com-

only coupled with cold, whereas pungent and sweet species

ere more tended to be warm and neutral. Moreover, the percent-

ges of bitter and cold species were higher in mountainous regions

han those in basins. These findings successfully verified the TCM

heory about the properties of medicinal plants. 

It was an innovative study on the correlation between ecolog-

cal factors and the formation of qi and wei in TCM plants, and

he result was really encouraging. Using the modern data-minding

lgorithms, Li et al. (2019) established environmental and climate

cosystem models to show the natures and flavours of TCMs. As a

esult, the characteristics of the geographical distributions of TCMs

n various regions of Xinjiang were quantified and visualized. It

rovides an important reference for the layout of key medicinal

aterials development in Xinjiang. This study also suggested a

ew research perspective and filled a gap in the knowledge of ma-

eria medica resources. We believe more work will be done to pro-

ide insights about correlations and interactions between ecologi-

al factors and the taxonomy, phytochemistry of indigenous plants,

nd hence to interpret the theory of Chinese herbal medicines with

ubstantial evidence. Eventually, we will build a bridge between

cology and Chinese herbal medicines. 
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