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Supplementary methods: Systematic literature search

We used ISI Web of Science search to obtain a list of alien and invasive

*

microorganisms of terrestrial ecosystem using the following search terms:(“invas
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microorgani*” OR “invas* microb* OR “invas* bacteria*” OR “invas* fung*” OR

%9

“‘invas* protozo*” OR “invas* protist” OR “invas* virus” OR “invas* oomycet™ OR

‘invas* pathogen*” OR “invas™ parasit*” OR “exotic microorgani*” OR “ exotic

*7 *

microb*” OR “exotic bacteria®” OR “exotic fung*” OR “exotic protozo*” OR “exotic

*7

protist” OR “exotic virus” OR “exotic oomycet* OR “exotic pathogen*” OR “exotic

parasit*” OR “non-native microorgani*” OR “ non-native microb*” OR “non-native

*9

bacteria®” OR “ non-native fung*” OR “non-native protozo*” OR “non-native protist”

OR “non-native virus” OR “non-native oomycet*” OR “non-native pathogen*” OR
“non-native parasit*” OR “alien microorgani*” OR “ alien microb*” OR “alien bacteria*”
OR “ alien fung*” OR “alien protozo*” OR “alien protist” OR “alien virus” OR “alien
oomycet* OR “alien pathogen*” OR “alien parasit*’) AND (“soil” OR “terrestri*” OR
“belowground” OR “below-ground” OR “aboveground” OR “above-ground” OR “plant
associate™ OR “leaf” OR “rhizosph*” OR “rhizopla*” OR “root*” OR “flower*” OR

“forest* OR “grassland*” OR “grass*” OR “forb*” OR “tree*” OR “legum*” OR “crop*”).

The search was carried out on the 8" of May 2018. Using the above search terms,
we obtained 567 papers. We excluded papers that did not contain any taxa specific
information of alien or invasive microorganisms. At the end, we sorted 317 studies

with information on at least one or multiple alien or invasive microorganisms.



Species

Amanita muscaria

Amanita phalloides
Apicystis bombi

Armillaria mellea

Austropuccinia psidii

Batrachochytrium
dendrobatidis

Beet necrotic yellow vein
virus

Bradyrhizobium spp

Calonectria morganii
Calonectria pauciramosa

Ceratocystis fagacearum

Ceratocystis fimbriata

Chilli veinal mottle virus
(ChivVMV)

Cronartium ribicola

Pathogen/non-
pathogen

Non-pathogenic

Non-pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic

Non-pathogenic
Pathogenic
Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Group

Fungi

Fungi

Other
protists

Fungi

Fungi

Fungi

Virus

Bacteria
Fungi
Fungi

Fungi

Fungi

Virus

Fungi

Disease/
Common name

Fly agaric

Death cap

Infection in bees

Armillaria root rot

Myrtle rust

Bd or Amphibian chytrid
fungus

Disease in sugar beet

NA

Stem and root rot
Pathogen of Eucalyptus

Oak wilt

Ceratocystis blight

NA

White pine blister rust

Supplementary Table 1: List of invasive microorganisms of terrestrial ecosystem obtained from our systematic literature search. We provide details of some of them in Table 1

of the main text. The references used in this table are studies those appeared in our literature search. The protist group is divided into oomycete and other praotists.
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Cryphonectria parasitica

Diplodia pinea

Discula destructiva

Dothistroma septosporum

Drechslera gigantea

Erwinia amylovora

Erysiphe alphitoides

Erysiphe corylacearum

Escovopsioides nivea

Escovopsis sp.

Exserohilum rostratum

Favolaschia calocera

Fusarium oxysporum f.sp.

Geosmithia morbida

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Non-pathogenic

Non-pathogenic

Pathogenic

Non-pathogenic

Pathogenic

Pathogenic

Fungi

Fungi

Fungi

Fungi

Fungi

Bacteria

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Chestnut blight

Diplodia tip blight

Dogwood anthracnose

Dothistroma needle
blight

Eyespot diseases

Fireblight

Powdery mildew

Powdery mildew

NA

NA

Crown and root rot

Orange pore fungus

Fusarium wilt of oil
palm

Thousand cankers
disease
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Gibberella circinata
(Fusarium circinatum)

Gremmeniella abietina

Heterobasidion irregulare

Hydnangium carneum

Hymenogaster albus

Hymenoscyphus fraxineus

Hymenoscyphus koreanus

Hymenoscyphus occultus

Hymenoscyphus
pseudoalbidus

Hysterangium inflatum
Labyrinthomyces donkii
Laccaria fraterna
Leptographium procerum
Metarhizium anisopliae
Nattrassia mangiferae

Neonectria faginata

Nosema ceranae

Ophiostoma huntii

Pathogenic

Pathogenic

Pathogenic

Non-pathogenic
Non-pathogenic
Pathogenic
Pathogenic
Pathogenic
Pathogenic
Non-pathogenic
Non-pathogenic
Non-pathogenic
Pathogenic
Pathogenic
Pathogenic

Pathogenic

Pathogenic

Pathogenic

Fungi

Fungi

Fungi

Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi
Fungi

Fungi

Fungi

Fungi

Pitch canker

Scleroderris canker /
Brunchorstia disease

ANnnNosus root rot

NA

NA

Ash dieback

Ash dieback

Ash dieback

Ash dieback

NA

NA

Gumtree deceiver

White pine root decline

Green muscardine
disease

Leaf blight

Beech bark disease

Nosemosis in honey
bees

Discoloration in logs
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Ophiostoma nigrocarpum

Ophiostoma novo-ulmi

Ophiostoma radiatcola

Ophiostoma setosum

Paranosema locustae

Phakopsora pachyrhizi

Phytophthora alni

Phytophthora cambivora

Phytophthora cinnamomi

Phytophthora cryptogea

Phytophthora heveae

Phytophthora infestans

Phytophthora kernoviae

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Discoloration in logs

Dutch elm disease

Discoloration in logs

Discoloration in logs

Grasshopper infections

Soybean rust

Phytophthora disease
of alders

Root rot

Root rot

Root and shoot rot

Black stripe disease

Phytophthora blight

Stem lesions on mature
Fagus sylvatica and
foliar and stem necrosis
of Rhododendron
ponticum
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Phytophthora lateralis

Phytophthora megakarya

Phytophthora nemorosa

Phytophthora occultans

Phytophthora pinifolia

Phytophthora plurivora

Phytophthora
pseudosyringae

Phytophthora ramorum

Phytophthora terminalis

Piriformospora indica
Pisolithus albus

Pisolithus microcarpus

Plum pox

Pseudogymnoascus
destructans

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Non-pathogenic
Non-pathogenic

Non-pathogenic

Pathogenic

Pathogenic

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Oomycete

Fungi
Fungi

Fungi

Virus

Fungi

Port-Orford-cedar root
disease

Black pod of cocoa

Sudden Oak Death and
leaf blight and shoot
dieback

Root rot

Needle blight disease

Root rot

Root and collar rot

Sudden oak death

Root rot

NA
White dye-ball fungus

NA

Disease in plums

White nose syndrome
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Pyrenopeziza plantaginis

Quambalaria eucalypti

Raffaelea lauricola

Rhulandiella berolinensis

Setchelliogaster rheophyllus

Sirococcus clavigignenti-
juglandacearum

Teratosphaeria
(Mycosphaerella) nubilosa

Teratosphaeria
pseudoeucalypti

Tomato Yellow Leaf Curl
Virus (TYLCV)

Trichoderma spirale

Tricholoma eucalypticum
(Lyophyllum eucalypticum)

Trypanosoma lewisi

Pathogenic

Pathogenic

Pathogenic

Non-pathogenic

Non-pathogenic

Pathogenic

Pathogenic

Pathogenic

Pathogenic

Non-pathogenic

Non-pathogenic

Pathogenic

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Fungi

Virus

Fungi

Fungi

Other
protists

Light leaf spot in
Plantago spp.

Disease in Eucalyptus
trees

Laurel wilt

NA

NA

Butternut canker

Mycosphaerella leaf
disease

Leaf blight

NA

NA

NA

Disease in rodents
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