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Elms

A Ulmusglabra, U. laevisandU. minor
A natural distribution is in their northern limit

AU.laevisi s finear threatened?o
Threatened Species in some countries

A in Sweden all the elms are in the Red List
A not important for wood production
A cultural and ecological values
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Dutch elm disease

A Morethanacentury

A 2 pandemics

A Ophiostomaulmi
A Ophiostomanovoulmi

A Alberta and British Columbia are free of DED?



Symptoms of DED
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A Vectors(Scolytissp.)
A The native elm bark beetylurgopinugipes

A The smaller European elm bark bestelytus
multistriatus

A The banded elm bark beg8eolytsshevyrewi
A Root grafts
A International trade
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Linneeus University % Vectors of the pathogen

in Estonia in SaintPetersburg
A Scolytus scolytus A Scolytus scolytus
A S. multistriatus A S. multistriatus
A S. triarmatus A S.pygmaeus

A S.laevis



ey ®  DATK Deetles sampling sites in Estonia
and St. Petersburg

Gulf of Finland

St. Petersburg~§

160 km

Russia

Legend
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Percentage ofO. novo-ulmi across
different beetle species and gender

N=14 N=13 N=4 N=57 N=10 N=10
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DED pathogensin Estonia

AOphiostoralmiis reportedn EPPO lists since 1979
AO. nowvolmid identifiedin 2006 (MHansg
AO. nowvolmisubspnovalmiandamericad2017



DED pathogensin Russia

Ain western regions of USSR and Skt of Asia in
19360phiostombmi

AOphiostombmi- reportedn EPPO lists since 1979
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DED In Nordic countries

A Sweded interactionbetweervectorsanddiseasé2016)
A Not officiallyregisteredntil lastyearin Finland andNorway



Linnaeus University

Health condition of elms

healthy branch loss damaged dying dead
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Health of elms in St. Petersburg
Aworsened substantially since 1995

YEAR Afflicted plots

Aln 2015, 5000< dead elms were cut down



Linnseus University Aggressiveness of DED agents

After 24 months the .«
same surveyed elm; -
were found dead
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imeusuniversiy®  DAMPIING sites In Russia
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Linngeus University Ophiostoma novo-ulmi

Asolation of fungi;

Metection of the pathogdrom pure fungal cultures

ATSIF (Gardesand Bruns, 1993) and ITS4 (White et
al., 1990);

Aeonfirmationby sequencing



imessunversiy® lAENTITICAtION of subspecies

A Genecollpeciespecific primed PCR (Konrad et al. 2002
A Ophiostoma Adwu
A subspnovalmi
A subspamericana

A Difference in 6 nucleotidbstween the subspecies



Linneeus University ldentification of hybrids

AThecugene region was amplified with the primers (Pipe et
1997)

Adigested bgestriction enzymidph |

AThe PCR products were visualized on 1% aggeissender
UV light



imeusunversiy® — Detection of pathogen hybrid

subspnowlmi

subspamericana

cu+ enzymeHphl




Locations of positive samples for DED
agent subspecies in Estonia

Legend
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New records

X 2020 americana x novo-ulmi
A 2020 americana
N 2020 novo-ulmi
A, 2019 americana
N 2019 novo-ulmi
N 2018 novo-ulmi
N 2016 novo-ulmi
N 2015 novo-ulmi
N 2014 novo-ulmi
A

2013 americana

Calculated areas
Americana
B 2020 novo-ulmi
[ 2019 novo-ulmi
[ ] 2018 novo-ulmi
[
[z

2017 novo-ulmi
2016 novo-ulmi
S 2015 novo-ulmi




umausunversy®  DED pathogens In Russia

A Ophiostomavailmisubsp.
A nowalmi
A americana
A nowallmix americana
A americana x Adwa
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A 960plates
A 3 repetitions

A 2 different
temperatures



