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List of Invasive Alien Species of Union concern



Flower pot trade as a source of invasive species



Flower pot trade as a source of invasive species

Soft tree fern (Dicksonia antarctica)

Fletchamia quinquelineata



List of Invasive Alien Species of Union concern

Introduced planarians – summary of new reports



Flatworm on the EU Invasive alien species list

New-Zealand flatworm (Arthurdendyus triangulatus)



Where are they?



How did they get there?
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Where are they?



An experimental approach to develop a detection protocol

Goals:

1) propose the authorities a protocol 
for detection of the New Zealand 
flatworm at border control

2) validate it experimentally



Where to get them, where to experiment on them?

DNA-based 
barcoding to 

facilitate routine 
species-level 

identification by 
non-specialists



STEP 1: DNA sequence database 
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Species COX1 

mtDNA

ITS1 

rDNA

ITS2 

rDNA

5.8S 

rDNA

18S 

rDNA

28S 

rDNA 

EF1 

alpha 

Arthurdendyus triangulatus 48 104 1 1 6 2 1 

Australoplana sanguinea alba 0 1 - - 3 0 -

Bipalium kewense 19 - - - 3 4 -

Diversibipalium mayottensis 4 - - - - 1 -

Diversibipalium multilineatum 13 - - - 3 4 2 

Caenoplana variegata 7 - - - 1 - -

Caenoplana coerulea 27 - - - 15 1 -

Caenoplana decolorata 1 - - - - - -

Dolichoplana striata 4 - - - 1 2 1 

Humbertium covidum 1 - - - - - -

Kontikia atrata 5 - - - - - -

Parakontikia ventrolineata 4 - - - - 2 1 

Obama nungara 50 6 - 6 4 2 3 

Platydemus manokwari 49 - - - 3 1 1 

Amaga expatria 8 - - - 1 2 -

Marionfyfea adventor Data not available

Arthurdendyus albidus Data not available

Arthurdendyus australis Data not available

Artioposthia exulans Data not available

Kontikia andersoni Data not available

Kontikia bulbosa Data not available

Parakontikia coxii Data not available

DNA 
extraction

Tissue 
isolation

DNA sequence generation

Reference sequence database



STEP 1: DNA sequence database 

Species # available

Anisorhynchodemus sp. 15

Arthurdendyus triangulatus 12

Bipalium kewense 2

Caenoplana coerulea 9

Caenoplana micholitzi 2

Caenoplana variegata 8

Diversibipalium multilineatum 3

Dolichoplana sp. 4

Dolichoplana striata 1

Geoplanidae indet. 2

Marionfyfea adventor 3

Microplana cf. scharffi 1

Microplana terrestris 9

Obama nungara 10

Parakontikia ventrolineata 2

Platydemus manokwari 2

Rhynchodemus sylvaticus 8

total 82

DNA-based barcoding to 
facilitate routine species-
level identification by non-
experts



STEP 2: Experimental validation

Soil versus 
water as a 
source of 

eDNA

DNA-based 
detection 

following the 
flatworm’s 

removal



Challenges of species-specific DNA-based diagnostics

Problem 1: contamination with prey

Problem 2: false positives: cross-detection of related species

Problem 3: false negatives: capture DNA sequence variation

Problem 4: flatworm eggs not detectable
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Challenges of species-specific DNA-based diagnostics
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Border control and diagnostics of the New Zealand flatworm

eDNA capture 
followed by 

qPCR species-
specific 

diagnostics

Visual 
inspection 

combined with 
DNA-based 

species 
validation



First species-specific phytosanitary protocol for invasive land planarian 

detection – visual inspection supported by eDNA methodology

Egg capsules not-detectable by molecular-based barcoding techniques

New lineages of flatworms revealed by molecular characterisation

Genomic data for detection of related species through barcoding of 

Dutch non-native planarians

Take-home message



Discussion on species-specific versus general protocols in terms of time and

budget efficiency

Future directions



Funding


