Table S1. Most prevalent insect pest species in forest trees and their characteristics.

Order Family Species Hosts Type of damage Geographic Indigenous/ References
distribution
introduced
Coleoptera Buprestidae Agrilus planipennis Ash Subcortical feeders Eurasia Indigenous (ES) [1]
North America Introduced (NA)
Cerambycidae Anoplophora glabripennis Poplar Sapwood borers Asia Indigenous (AS) [2]
Europe/North America | Introduced
(EU/NA)
Oncideres cingulata Hickory, oak, poplar | Twig girdlers North America Indigenous [3]
elm, black birch and
pecan
Phoracantha recurva Eucalyptus Wood borers Australia Indigenous (AU) [4]
Phoracantha semipunctata Africa Introduced (AF)
Curculionidae Dendroctonus brevicomis Pine Subcortical feeders North America Indigenous [5,6]
Dendroctonus ponderosae
Dendroctonus frontalis Pine North America Indigenous (NA) [6]
Dendroctonus valens South America Introduced (SA)
Gonipterus scutellatus Eucalyptus Australia Indigenous (AU) [7,8]
Gonipterus platensis Asia/Africa/Europe Introduced(AS/AF/

EU/SA)




South America

Ips sexdentatus Pine Eurasia Indigenous [9]
Ips subelongatus Spruce and larch trees Eurasia Indigenous [10]
Ips typographus Spruce Eurasia Indigenous [11]
Megaplatypus mutatus Poplar South America Indigenous [12]
Orthotomicus erosus Pine North America Indigenous [13]
Platypus cylindrus Cork oak Africa Indigenous [14]
Eurasia
Tomicus piniperda Pine Eurasia Indigenous (ES) [15]
Africa/North America Introduced
(AF/NA)
Scarabaeidae Melolontha spp Oak and scots pine Root feeders Europe Indigenous [16]
Hemiptera Aphididae Cinara cupressivora Cypress and pine Sap feeders North America Indigenous (NA) [17, 18]
Cinara pinivora Africa/South America Introduced (AF/SA)
Eriococcidae Cryptococcus fagisuga Beech bark Europe Indigenous (EU) [19]
North America Introduced(NA)
Psyllidae Heteropsylla cubana Broad-leaved trees Sap feeders South America Indigenous (SA) [20]

Asia/Africa

Introduced (AS/AF)




Tingidae Corythucha arcuata Oak Leaf feeders North America Indigenous (NA) [21]
Europe Introduced (EU)
Hymenoptera | Eulophidae Leptocybe invasa Eucalyptus Australia Indigenous (AU) [22]
Gall inducers Africa/Asia Introduced
(AF/AS/NA)
North America
Ophelimus maskelli Eucalyptus Australia Indigenous (AU) [23]
Africa/Asia/Europe Introduced
(AF/AS/EU)
Siricidae Sirex noctilio Pine Wood borers Europe/Africa/Asia Indigenous [24]
(EU/AF/AS)
North and South
America/ Australia Introduced
(NA/SA/AU)
Lepidoptera Geometridae Alsophila pometaria Oak North America Indigenous [25]
Lasiocampidae Dendrolimus sibiricus Spruce, pine, larix Defoliators Eurasia Indigenous [26]
and tsuga
Lasiocampidae Malacosoma disstria Poplar North America Indigenous [27]
Lymantriidae Lymantria dispar Holm oak and oak Eurasia Indigenous (ES) [28]
cork
North America/Africa Introduced
(NA/AF)
Leucoma salicis Poplar and willow Europe Indigenous (EU) [29]




Lymantria monacha

Broadleaved and
coniferous trees

Pyralidae Hypsipyla grandella Cedar
Tortricidae Choristoneura fumiferana Pine, balsam fir and
spruce
Choristoneura occidentalis
Choristoneura pinus
Tortrix viridana Oak
Thaumetopoeidae | Thaumetopoea bonjeani Cedar

Thaumetopoea pityocampa

Pine and cedar

Thaumetopoea processionea

Oak trees broadleaf

North America Introduced NA)

Eurasia Indigenous (ES) [30]
North America Introduced(NA)

South America Indigenous [31]
North America Indigenous [32,33,34]
Europe/Africa Indigenous [35]
Africa Indigenous [36]
Eurasia Indigenous [37]
Europe Indigenous [38]

Africa (AF), Asia (AS), Australia (AU), Europe (EU), Eurasia (ES), North America (NA), South America (SA).
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Table S2. Major fungal causal agents of forest tree diseases.

Division Family Species Disease(s) References
Basidiomycota Physalacriaceae Armillaria spp. Broadleaf and conifer [1]
trees rot
Coleosporiaceae Chrysomyxa ledicola Spruce needle rusts [2]
Pucciniaceae Gymnosporangium Cedar-apple rust [3]
juniperi-virginianae
Bondarzewiaceae Heterobasidion irregulare Conifer root rot [4, 5]
Heterobasidion occidentale
Heterobasidion annosum
Melampsoraceae Melampsora larici-populina Poplar rust [6]
Melampsora allii-populina
Melampsora medusae
Melampsora pinitorqua Pine-twisting rust [6]
Ceratobasidiaceae Rhizoctonia sp. Conifer root-dieback [7]




Ascomycota

Xylariaceae

Biscogniauxia mediterranea

Oaks diseases

(8]

Cryphonectriaceae Cryphonectria parasitica Chestnut blight [6]

Mycosphaerellaceae Dothistroma septosporum Pine needle blight [9]
Dothistroma pini

Nectriaceae Fusarium circinatum Pine diseases [10, 11]
Fusarium oxysporum ff. spp. Palm wilt

Helotiaceae Hymenoscyphus fraxineus Ash die-back [12]

Mycosphaerellaceae Lecanosticta acicola Pine brown spot needle [13]

blight

Mycosphaerellaceae Mycosphaerella pini Red-band disease of pines | [6]

Nectriaceae Neonectria coccinea Beech bark disease [14]

Ophiostomataceae Ophiostoma ulmi Dutch elm disease [15]
O. novo-ulmi

Gnomoniaceae Ophiognomonia clavigignenti- Butternut canker [16]

juglandacearum




Botryosphaeriaceae Phyllosticta Leaf spots [17]
‘incertae sedis’ Sphaeropsis sapinea Pines diseases [6]
Plectosphaerellaceae Verticillium dahliae Chesnut and Ulmus wilt [18]

tree




Table S3. Major oomycete causal agents of forest tree diseases.

Order Family Species Disease(s) References
Oomycetes Peronosporaceae Phytophthora cinnamomi Ink disease of Chestnut [19]
and oak
Phytophthora ramorum Sudden Oak Death [29]
Pythiaceae Pythium irregulare, Damping-off of Douglas- [20]

Pythium mamillatum,

Pythium ultimum var. ultimum

fir seedlings




Table S4. Major bacterial causal agents of forest tree diseases.

Phylum Family Species Disease(s) References
Proteobacteria Pectobacteriaceae Brenneria spp. Acute oak decline [21]
Yersiniaceae Gibbsiella spp. Acute oak decline [21]
Lonsdalea quercina subsp. quercina Drippy blight of red [22]
oaks
Pectobacteriaceae
Lonsdalea quercina subsp. populi Poplar canker [23]
Pseudomonadaceae Pseudomonas syringae pv. Aesculi Bleeding canker of [24]
chestnut (Aesculus
hippocastanum)
Yersiniaceae Rahnella victoriana Acute oak decline [25]
Rhizobiaceae Rhizobium radiobacter Crown gall disease of [26]
various trees
Rhizobium rhizogenes
Xanthomonadaceae Xylella fastidiosa Olive trees decline [27]
Xanthomonas populi Salix canker [28]
Tenericutes Acholeplasmataceae Alder yellows (AldY) phytoplasma | Alder yellows [29]




Candidatus Phytoplasma fraxini

Ash yellows

[30]

Candidatus Phytoplasma pini

Pine witches'-broom

phytoplasma

[31]




Table S5. Major viral causal agents of forest tree diseases.

virus (EMARaV)

mountain ash

Phylum Family Species Disease(s) References
Kitrinoviricota Viurgaviridae Tomato mosaic virus Brown necrotic lesions [32]

on the leaves
Negarnaviricota Fimoviridae European mountain ash associated | Ring spots of European | [33]




Table S6. Major parasitic nematodes of forest trees.

Phylum Family Species Disease(s) References

Nematoda Parasitaphelenchidae Bursaphelenchus Xylophilus Pine wilt disease [34]
Meloidogynidae Meloidogyne spp. Root deformation [35]
Belonolaimidae Tylenchorhynchus claytoni Red Pine root damage [36]
Pratylenchidae Pratylenchus brachyurus Poplar and eucalyptus | [37]

root lesions

Hoplolaimidae Hoplolaimus galeatus Pine and oak root [38]

system damage

Helicotylenchus dihystera Acacia root damage [39]
Rotylenchus pumils Conifer seedling injury | [40]
Longidoridae Xiphinema bakeri Corky root disease [41]

References

Baumgartner, K.; Coetzee, M.P.A.; Hoffmeister, D. Secrets of the subterranean pathosystem of Armillaria. Mol. Plant Pathol. 2011, 12, 515-534.

2. Crane, P.E. Morphology, taxonomy, and nomenclature of the Chrysomyxa ledi complex and related rust fungi on spruce and Ericaceae in North America and Europe.
Canadian ]. Bot. 2001, 79(8), 957-982.

3. Mims, C.W. Ultrastructure of teliospore formation in the cedar-apple rust fungus Gymnosporangium juniperi-virginianae. Canadian J. Bot. 1977, 55(17), 2319-2329.

4. Hu, Y, Elfstrand, M.; Stenlid, J.; Durling, M.B.; Olson, A. The conifer root rot pathogens Heterobasidion irregulare and Heterobasidiono ccidentale employ different strategies
to infect Norway spruce. Sci. Rep. 2020, 10(1), 1-10.

5. Dalman, K.; Olson, A.; Stenlid, J. Evolutionary history of the conifer root rot fungus Heterobasidion annosum sensu lato. Mol. Ecol. 2010, 19(22), 4979-4993.



10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

Desprez-Loustau, M.L.; Robin, C.; Reynaud, G.; Déqué, M.; Badeau, V.; Piou, D. et al. Simulating the effects of a climate-change scenario on the geographical range and
activity of forest-pathogenic fungi. Canadian ]. Plant Pathol. 2007, 29(2), 101-120.

Hietala A.M.; Sen R. Rhizoctonia associated with forest trees. In Rhizoctonia Species: Taxonomy, Molecular Biology, Ecology, Pathology and Disease Control. Sneh, B., Jabaji-
Hare, S., Neate S., Dijst G. Eds. Springer: Dordrecht. doi :10.1007/978-94-017-2901-7_32

Desprez-Loustau, M.L.; Margais, B.; Nageleisen, L.M.; Piou, D.; Vannini, A. Interactive effects of drought and pathogens in forest trees. Ann. For. Sci. 2006, 63(6), 597-
612.

Mullett, M.S.; Adamson, K.; Braganca, H.; Bulgakov, T.S.; Georgieva, M.; Henriques, J.et al. New country and regional records of the pine needle blight pathogens
Lecanosticta acicola, Dothistroma septosporum and Dothistroma pini. For. Pathol. 2018, 48(5), e12440.

Wingfield, M. J.; Hammerbacher, A.; Ganley, R.J.; Steenkamp, E.T.; Gordon, T.R.; Wingfield, B.D.; Coutinho, T.A. Pitch canker caused by Fusarium circinatum—a growing
threat to pine plantations and forests worldwide. Australas. Plant Pathol. 2008, 37(4), 319-334.

Giesbrecht, M.; McCarthy, M.; Elliott, M.L.; Ong, K.L. First report of Fusarium oxysporum £. sp. palmarum in Texas causing Fusarium wilt of Washingtonia robusta. Plant
Dis. 2013, 97, 1511.

Baral, H.O.; Queloz, V.; Hosoya, T. Hymenoscyphus fraxineus, the correct scientific name for the fungus causing ash dieback in Europe. IMA fungus. 2014, 5(1), 79-80.
Mullett, M.S.; Adamson, K.; Braganga, H.; Bulgakov, T.S.; Georgieva, M.; Henriques, J. et al. New country and regional records of the pine needle blight pathogens
Lecanosticta acicola, Dothistroma septosporum and Dothistroma pini. For. Pathol. 2018, 48(5), e12440.

Hirooka, Y.; Rossman, A.Y.; Zhuang, W.Y.; Salgado-Salazar, C.; Chaverri, P. Species delimitation for Neonectria coccinea group including the causal agents of beech bark
disease in Asia, Europe, and North America. Mycosystema. 2013, 32(3), 485-517.

Brasier, C.M.; Kirk, S.A ; Pipe, N.D.; Buck, K.W. Rare interspecific hybrids in natural populations of the Dutch elm disease pathogens Ophiostoma ulmi and O. novo-ulmi.
Mycol. Res. 1998, 102(1), 45-57.

Moore, M.].; Ostry, M.E. Influence of temperature and humidity on the viability of Ophiognomonia clavigignenti-juglandacearum conidia. Plant Dis. 2015, 99(12), 1841-1846.

Wikee, S.; Udayanga, D.; Crous, P.W.; Chukeatirote, E.; McKenzie, E.H.; Bahkali, A.H. et al. Phyllosticta—an overview of current status of species recognition. Fungal
Divers. 2011, 51(1), 43-61.

Xiong, D.; Wang, Y.; Tian, C. Transcriptomic profiles of the smoke tree wilt fungus Verticillium dahlize under nutrient starvation stresses. Mol. Genet. Genom. 2015, 290(5),
1963-1977.

Ireland, K.B.; Hiiberli, D.; Dell, B.; Smith, LW.; Rizzo, D.M.; Hardy, G.S.]. Potential susceptibility of Australian native plant species to branch dieback and bole canker
diseases caused by Phytophthora ramorum. Plant Pathol. 2012, 61(2), 234-246.

Weiland, J.E.; Beck, B.R; Davis, A. Pathogenicity and virulence of Pythium species obtained from forest nursery soils on Douglas-Fir seedlings. Plant Dis. 2013, 97, 744—
748.

Denman, S.; Doonan, J.; Ransom-Jones, E.; Broberg, M.; Plummer, S.; Kirk, S. et al. Microbiome and infectivity studies reveal complex poly species tree disease in Acute
Oak Decline. ISME ]. 2018, 12(2), 386-399.

Sitz, R.A.; Zerillo, M.M.; Snelling, J.; Caballero, J.I; Alexander, K.; Nash, K.; Tisserat, N.A.; Cranshaw, W.S.; Stewart, J.E. Drippy blight, a disease of red oaks produced
from the combined effect of the scale insect, Allokermes galliformis and the bacterium Lonsdalea quercina subsp. quercina. Arboricultur. Urban For. 2018, 44, 146-153.

Li, Y.; He, W.; Ren, F.; Guo, L.; Chang, J.; Cleenwerck, I. et al. A canker disease of Populus x euramericana in China caused by Lonsdalea quercina subsp. populi. Plant Dis.
2014, 98(3), 368-378.

Steele, H.; Laue, B.E.; MacAskill, G.A.; Hendry, S.J.; Green, S. Analysis of the natural infection of European horse chestnut (Aesculus hippocastanum) by Pseudomonas
syringae pv. aesculi. Plant Pathol. 2010, 59(6), 1005-1013.



25.

26.
27.
28.
29.

30.
31.

32.
33.
34.
35.

36.
37.

38.

39.

40.
41.

Bakhshi Ganje, M.; Shams-Bakhsh, M.; Mackay, J.; Rahimian, H. Identification and characterization of bacterial strains associated with diseased oak trees in Northern
Iran. For. Pathol. 2020, 50(1), e12571.
Hwang, E.E.; Wang, M.B.; Bravo, ].E.; Banta, L.M. Unmasking host and microbial strategies in the Agrobacterium-plant defense tango. Front. Plant Sci. 2015. 6, 200.

Fierro, A.; Liccardo, A.; Porcelli, F. A lattice model to manage the vector and the infection of the Xylella fastidiosa on olive trees. Sci. Rep. 2019, 9(1), 1-14.

De Kam, M. Xanthomonas populi subsp. salicis, cause of bacterial canker in Salix dasyclada.European ]. For. Pathol1978.8(5-6), 334-337.

Holz, S.; Duduk, B.; Biittner, C.; Kube, M. Genetic variability of Alder yellows phytoplasma in Alnus glutinosa in its natural Spreewald habitat. For. Pathol. 2016, 46(1),
11-21.

Sinclair, W.A; Griffiths, H.M. Variation in aggressiveness of ash yellows phytoplasmas. Plant Dis. 2000, 84(3), 282-288.

Schneider, B.; Torres, E.; Martin, M.P.; Schroder, M.; Behnke, H.D.; Seemiiller, E. ‘Candidatus Phytoplasma pini’, a novel taxon from Pinus silvestris and Pinus halepensis.
Int. ]. Sys. Evol. Microbiol. 2005, 55(1), 303-307.

King, A.M.; Lefkowitz, E.; Adams, M.].; Carstens, E.B. Virus taxonomy: ninth report of the International Committee on Taxonomy of Viruses. 2011. (Vol. 9). Elsevier.
Elbeaino, T.; Digiaro, M.; Mielke-Ehret, N.; Muehlbach, H.P.; Martelli, G.P. ICTV virus taxonomy profile: Fimoviridae. ]. Gen. Virol. 2018, 99(11), 1478-1479.

Futai, K. Pine wood nematode, Bursaphelenchus xylophilus. Ann. Rev. Phytopathol. 2013, 51, 61-83.

Jones, ].T.; Haegeman, A.; Danchin, E.G.; Gaur, H.S.; Helder, J.; Jones, M.G. et al. Top 10 plant-parasitic nematodes in molecular plant pathology. Mol. Plant Pathol. 2013,
14(9), 946-961.

Sutherland, J.R.; Adams, R.E. The parasitism of red pine and other forest nursery crops by Tylenchorhynchus claytoni Steiner 1. Nematologica. 1964, 10(4), 637-643.
Kavitha, P.G.; Devanand, P.S.; Kumaran, K.; Suresh, K.K. Distribution of plant parasitic nematodes associated with tree crop nurseries. Intern. J. Plant Anim. Environ. Sci.
2017, 7(1), 94-100.

Crow, W.T.; Brammer, A.S. Lance nematode, Hoplolaimus galeatus (Cobb, 1913) Thorne, 1935 (Nematoda: Secernentea: Tylenchida: Tylenchoidea: Hoplolaimidae). EDIS,
2002. 9.

Villenave, C.; Cadet, P. Interactions of Helicotylenchus dihystera, Pratylenchus pseudopratensis, and Tylenchorhynchus gladiolatus on two plants from the Soudano-Sahelian
zone of West Africa. Nematropica. 1998, 28(1), 31-39.

Mancini, G.; Moretti, F.; Cotroneo, A. Nematological problems in the production of conifers. Eur. ]. Forest Pathol. 1981, 11, 411-424.

Cram, M.M,; Fraedrich, S.\W. Nematode damage and management in North American forest nurseries. Tree Planters’ Notes. 2012, 55, 27-35.



