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General Introduction

The whole world biodiversity is decreasing at an alarming rate due to many reasons that are the loss
of habitat, invasion of alien species, global climate changes, the unreasonable use of natural resources,
environmental pollution and so on. Alien invasive species has become a serious global environmental problem,
and it is the most important factor leading to the loss of regional and global biodiversity, besides the habitat loss.
The global development of economy and trade, and the vigorous growth of modern transportation and tourism,
have created conditions for the long-distance migration, spread and dispersal of alien invasive species to new
habitats, in addition that the role of natural barriers such as mountains and seas have become weaker. Alien
invasive species form a single dominant species by suppressing or crowding out native species, by which it
endangers the survival of local species, accelerates the loss of species diversity and genetic diversity, destroys the
structure and function of the ecosystem, and causes huge economic losses.

The alleged alien species refers to the taxon of species, subspecies or below that are not naturally distributed
in the past or present, including all the parts, gametes or reproductive forms that may survive and then reproduce.
Alien invasive species are exotic species that have formed the ability of self-regeneration in the local natural
or semi-natural ecosystem and may or have caused obvious damage or adverse effects to the ecological
environment, production or life.

Located in the southwest of China, Yunnan owns unique geographical location, complex topography
and diverse ecological environment that provide a vast living space for faunas and floras which have different
ecosystem requirements. And Yunnan is known as the "plant kingdom" and "animal kingdom" for its rich
biodiversity. Besides, Yunnan is considered to be the intersection of the three biodiversity hot spots in the world,
which are the Himalayas, the mountains of southwest China, and India-Malaya. The Yunnan border line is 4060
kilometers long, bordering Myanmar, Laos and Vietnam respectively, covering various types of ecological
environment from tropical to cold zone. Foreign exchanges and import-export trade are early and frequent, and
human activities interference with local natural ecosystem and vegetation, making Yunnan a vulnerable area for
alien biological invasion in China.

In order to promote Yunnan's ecological civilization, environmental protection and bridgehead construction,
Yunnan provincial party committee and provincial government has attached great importance to biodiversity
conservation, establish a joint conference system for biodiversity conservation in Yunnan Province, and have
issued the Lijiang Declaration on Biodiversity Conservation in Northwest Yunnan, 2010 Tengchong Programme
Jor Yunnan Action in the International Year of Biodiversity, the Xishuangbanna Convention for Biodiversity

Protection in Yunnan Province and the Regulations of Yunnan Province on Biodiversify Protection have been



issued successively, and the Strategy and Action Plan for Biodiversity Conservation of Yunnan Province (2012-
2030) was examined and adopted at the second executive meeting of the 12th People's Government of Yunnan
Province on February 5, 2013. In response to these protection programs, with the support of the Department
of Ecology and Environment of Yunnan Province, the Kunming Institute of Botany of the Chinese Academy
of Sciences organized and compiled the Yunnan Biological Species List (2016), Biological species Red List
of Yunnan Province (2017) and the List of Natural Ecosystems in Yunnan (2018). These series of work have
clarified the biodiversity background in Yunnan Province, it has important positive significance to the protection
of regional biodiversity resources.

However, due to the lack of effective assessment of the impact of regional alien invasive organisms on local
biodiversity, ecological environment and economic development, the biodiversity protection in Yunnan Province
still needs more researches. In addition, Yunnan shoulders heavy responsibilities as the national gate guard.
The investigation, cataloguing and evaluation of alien invasive organisms in Yunnan is of great significance to
the protection of biodiversity and ecosystem, human health and the production of agriculture, forestry, fishery
and animal husbandry in Yunnan and even in China. Therefore, this project collects, collates, analyzes, studies
and standardizes the relevant data and data of alien invasive species in Yunnan Province, and carries out field
investigation and supplementary cataloging of key areas and important alien invasive species, establish the
invasion grade evaluation system of alien invasive species in Yunnan Province, and complete the database of
alien invasive species in Yunnan Province.

List of Alien Invasive Species in Yunnan (2019) are vascular plants (including ferns, seed plants),
invertebrates and vertebrates (including mollusks, crustaceans, insects, fish, amphibians, reptiles, birds,
mammals).

The data source of the List of Alien Invasive Species in Yunnan (2019) is based on supplementary surveys
of key areas by collecting and collating the existing research data on alien invasive species in Yunnan, including
journal literature, monographs and online media information, such as Flora Yunnanica, Flora Reipublicae
Popularis Sinicae, Flora of China, The Avifauna of Yunnan China, The Fishes of Yunnan, China, The Amphibla-
Fauna of Yunnan, The Checklist of the Alien Invasive Planis in China, Chinas Invisive Alien Species, etc.,
especially the Herbarium, Institute of the Botany (PE) , Chinese Academy of Sciences, the Herbarium at
Kunming Institute of Botany (KUN), Chinese Academy of Sciences, the Herbarium, Institute of the Tropical
Botany (HITBC), Chinese Academy of Sciences, the Herbarium of Yunnan University (YUKU), the Herbarium
of Yunnan Normal University (YNUB), the Herbarium of Southwest Forestry University (SWFC), Herbarium at
Yunnan Institute of Materia Medica (YIM), Kunming Natural History Museum of Zoology, Chinese Academy
of Sciences and other scientific research institutes and universities' collections, as well as network data
information such as Chinese Virtual Herbarium (CVH) (http://www.cvh.org.cn) and Chinese Field Herbarium
(CFH) (http://www.nature-museum.net), and integrate the results of recent field investigation and expert advice.
On this basis, the species names (including Latin scientific names, Chinese names, and aliases), taxonomic
status, morphological characteristics, origins, county level distribution within the province, and provincial level

distribution within the country were thoroughly clarified in Yunnan Province.
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The invasion level of the List of Alien Invasive Species in Yunnan (2019) is divided into 5 grades, and the
meanings and standards of each level are as follows: Grade I, malignant invasion, refers to invasive organisms
that have caused huge losses and serious impacts on economic and ecological benefits at the provincial level
and invaded more than one natural geographic area. Grade II, serious invasion, refers to invasive organisms that
cause greater losses and impacts on economic and ecological benefits at the provincial level, and that invade
in more than one natural geographic area. Grade III, local invasion, refers to invasive organisms that have not
caused large-scale hazards at the provincial level, invade in more than one natural geographic area, and caused
local hazards. Grade 1V, general invasion. Regardless of whether the geographical distribution range is wide or
narrow, its biological characteristics have determined that its harmfulness is not obvious, and it is difficult to
form a new development trend of invasive organisms. Grade V, to be observed, refers to species that have not
reached the level of invasion at present, are still in a naturalized state, or whose details are unknown to people
and thus whose are currently unable to determine future development trends.

To ensure the accuracy, scientificity and authority of the List of Alien Invasive Species in Yunnan (2019),
an advisory committee composed of relevant taxonomy experts at home and abroad was established to review it
by holding expert review meetings or letter review. On this basis, it was revised and improved accordingly, thus
Catalogue and Assessment of Alien Invasive Species in Yunnan Province (review draft) and an evaluation manual
were compiled. Finally, the organization unit invited relevant experts to hold an on-site review meeting to finish
Catalogue and Assessment of Alien Invasive Species in Yumnan Province (final draft) and the evaluation manual.

List of Alien Invasive Species in Yunnan (2019) recorded 441 species and 4 varieties of alien invasive
species in vascular plants, mollusks, crustaceans, insects, fishes, amphibians, reptiles, birds, mammals, etc.
Among there are 321 species and 4 varieties of vascular plants belong to 59 families and 190 genera. 74 species
of insects belong to 7 orders and 32 families. 29 species of fishes belong to 6 orders and 12 families. 6 species of
crustaceans belong to 2 orders and 4 families. 4 species of mollusks belong to 2 orders and 4 families. 3 species
of reptiles belong to 2 orders and 2 families. 2 species of birds belong to 2 orders and 2 families. And only 1
species of amphibians and 1 species of mammals.

According to the evaluation criteria for alien species invasion, invasive organisms in Yunnan Province
can be divided into 5 grades. Among those there are 33 species (31 species of plants and 2 species of
animals) of Grade I malignant invasion, such as Ageralina adenophora, Solidago canadensis and Pomacea
canaliculata. Grade II serious invasion includes 82 species (42 plants and 40 animals), such as Trifolium repens,
Crassocephalum crepidioides, Periplaneta americana and Frankliniella occidentalis. Grade 111 local invasion
includes 99 species and 2 varieties (48 species and 2 varieties of plants, 51 species of animals), such as Plantago
virginica, Myriophyllum aquaticum and Coptodon zillii, Grade TV general invasion includes 68 species (57 plants
and 11 animals), such as Melilotus albus, Medicago sativa and Hyporhamphus intermedius. And there are 159
species and 2 varieties (143 species and 2 varieties of plants, 16 species of animals) of Grade V which remain to
be observed, such as Euphorbia helioscopia, Desmanthus pernambucanus and Ondatra zibethicus.

There are 3 ways of invasion for alien invasive organisms in Yunnan Province, namely, natural diffusion,

such as Ageratina adenophora, Chromolaena odorata and Liriomyza sativae. Inadvertently introduced, such as



