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Pathogens of DED

Ophiostoma ulmi
Ophiostoma novo-ulmi ssp. novo-ulmi

Ophiostoma novo-ulmi ssp. americana

(Ophiostoma himal-ulmi)




Morphology and ecology of DED pathogens

O. ulmi Ssp. Ssp. O. himal-ulmi
americana novo-ulmi

Perithecial neck 250-420 168-485 177-718 250-500

length

Stipe length (um) up to 1000—2000 up to 1000

Radial growth rate 2—3.1 3.2—4.8 3.1-4.4 3—4.9

(mm/d at 20°C)

Growth 28—30°C 22—25°C 22—25°C 22—25°C

temprature

optimum

Upper temprature 35°C 32—33°C 32—33°C 33°C

limit

Vector Scolutus, Hylesinus Unknown

host Ulmus spp. Ulmus
wallichiana
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Pandemics of DED pathogens

Ophiostoma Limi

ssp. americana )
From Brasier et al. 2004
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Recent discovery of Ophiostoma ulmi and
O. novo-ulmi ssp. americana in Japan
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Origin of DED pathogens in Japan

Hypotheses

1. O. ulmi is native, ssp.americana is from other country
2. Both are from other country

3. Both are native of Japan

4. ssp.americana is native, O. ulmi is from other country




Aim

To clarify the distribution of DED pathogens and their vectors in Japan
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Materials & Methods

® Field surveys in many parts of Japan
® |[solation from bark beetles and their galleries
® Mating with tester isolates of O. ulmi and O. novo-ulmi

® DNA analysis of ITS, col, cu, and MAT2 genes
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Differences in sequences of each gene

ITS genes Col genes
1 p 3
0 7
0. novo-ulmi CC-TT - spp. novo-uimi G C C AT C G A A
O. ulmi T T TCCT spp.americana A T C€C C G C C G G A
O. ulmi A CT T GT T C G G
Cu genes
111 3 6
1|7 7 0]
0|5 1 8
spp. novo-ulmi C A T C CCA TTCGACAAAT

spp. americana c ¢ T ¢ ¢ 6 € T €C A C T TT CCCAATTCGACAAATTCGT

O. ulmi T T - - T A A C G GT A ATTTCGCCATGTTT CGCATZC




MAT2 genes
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DED pathogens currently distributed in Japan

Ophiostoma ulmi O. novo-ulmi spp. americana

Identified by colony appearance, morphology, mating tests with
tester strains and DNA analyses.
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Frequencies(%) of each genotype

Daisetsu 1 Daisetsu2 Shari
GE:Y)) (n=43) (n=16)

type am nu am nu

Identity 10 90 30 70 81 29 50 50 39 61
ITS 10 90 30 70 81 29 50 50 39 61
Col 10 90 30 70 81 29 50 50 39 61

Cu 10 76 14 30 63 7 81 13 6 50 45 5 39 61

MAT2 10 43 47 30 51 19 81 O 29 50 10 40 36 28 36

Ou: Ophiostoma ulmi,
am: O. novo-ulmi ssp. americana,
nu: O. novo-ulmi ssp. novo-ulmi
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Origin of DED pathogens in Japan

Hypotheses

@O. ulmi is native, ssp.americana is from other country
@Both are from other country

3. Both are native to Japan

4. ssp.americana is native, O. ulmi is from other country




Vectors of Ophiostoma ulmi/novo-ulmi

North America____|Europe _____Japan_____

Scolytus multistriatus Scolytus scolytus  Scolytus esuriens
Hylurgopinus rufipes  S. multistriatus Hylesinus sp.
Scolytus schevyrewi S. pygmaeus

S. kaevis

S. kirschi

S. ensifer

Bold ; main vector

S. multistriatus and others in North America and Europe are not distributed in Japan.

Vector-switching ?




Decline of elms
In Sapporo, Hokkaido
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Conclusion

O. ulmi and O. novo-ulmi ssp. americana are
widely distributed in Hokkaido, northern Japan

There are a few evidence of the hybrids between
two species

The pathogens are associated with native beetles
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