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Abstract: Bradshaw, M., Paul, A. & Braun, U. 2026: Taxonomic supplement to “Global Crop Introduction Drives Host Jumps, 

Turning Native Pathogens into Emerging Diseases”. Schlechtendalia 43: 15–18. 

The phylogeny and taxonomy of powdery mildew (Erysiphaceae) on Fragaria spp. (strawberries) and Rubus spp. (blackberries 

and raspberries) have recently been examined, combing haplotype networks, phylogeny, split-tree, and molecular clock 

analyses, for a better understanding of this intricate complex, which had previously been considered a single species, 

Podosphaera aphanis. Origin, speciation, and taxonomy on species level have been discussed. However, new taxa have not 

been formally described in this publication and as such is accomplished in the current publication. 

Zusammenfassung: Bradshaw, M., Paul, A. & Braun, U. 2026: Taxonomische Ergänzung zu “Global Crop Introduction 

Drives Host Jumps, Turning Native Pathogens into Emerging Diseases”. Schlechtendalia 43: 15–18. 

Die Phylogenie und Taxonomie der Mehltaupilze (Erysiphaceae) auf Fragaria spp. (Erdbeeren) und Rubus spp. (Brombeeren 

und Himbeeren) wurden unlängst durch eine Kombination von Analysen, die Haplotyp-Netzwerke, Phylogenie, „split-tree“ 

und molekulare Uhr umfassen, untersucht, zum besseren Verständnis dieses komplizierten Komplexes, der früher als eine Art, 

Podosphaera aphanis, betrachtet wurde. Ursprung, Artbildung und Taxonomie auf Artniveau wurden diskutiert. Neue Taxa 

wurden jedoch in dieser Publikation nicht formal beschrieben. Das wird hier nachgeholt. 
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The complex history of powdery mildews (Erysiphaceae) of the genus Podosphaera on blackberries 

and raspberries (Rubus spp.) as well as strawberries (Fragaria spp.), previously assigned to a single 

widely circumscribed species–Podosphaera aphanis (Wallr.) U. Braun & S. Takam. (Braun & Cook 

2012)–has been discussed in detail by Bradshaw et al. (2025a). The phylogenetic analyses based on 

ITS+28S sequences revealed that Po. aphanis sensu Braun & Cook (2012) constitute a complex of 

cryptic host specific species, including Po. fragariae (Harz) M. Bradshaw, D.N. Jin & U. Braun on 

Fragaria spp. (strawberries) in Eurasia and the widespread Po. ruborum (Rabenh.) M. Bradshaw, U. 

Braun & M. Liu on Rubus spp. (blackberries and raspberries). Based on a recently published 

phylogenetic multilocus approach to this complex of Podosphaera spp. published by Crouch et al. 

(2026), including haplotype networks, phylogeny, split-tree, and molecular clock analyses, deeper 

insights into the origin, co-evolution, and genetic structures of the involved species could be gained. 

The allocation of Podosphaera on strawberries to two different species, Po. fragariae in Eurasia and 

Po. shepherdiae (U. Braun) U. Braun & S. Takam. in North and South America represents one of the 

taxonomic key results of these analyses. In addition, in our re-examination of chasmothecia we revealed 

that P. shepherdiae has shorter, wider appendages than P. fragariae (Bradshaw et al. 2025a; Braun & 

Cook 2012) [Figure 1]. Furthermore, Po. celastracearum (U. Braun) U. Braun & S. Takam. (≡ 

Sphaerotheca celastracearum U. Braun), described from North America on Glossopetalon spinescens, 

has turned out to be a heterotypic synonym of Po. shepherdiae. Multilocus sequences retrieved from the 

Glossopetalon powdery mildew clustered within the Po. shepherdiae species clade. A further outcome 

of the recently performed multilocus analyses revealed the division of Po. ruborum into highly 

supported subclades, reflecting obvious genetic groups in line with host specializations, but without 

clear morphological differences, which are considered formae, following the recently proposed 

application of the latter taxonomic rank for such cases (Bradshaw et al. 2025b). Po. ruborum f. ruborum 

is a plurivorous, widespread form whereas the other designated formae are confined to certain hosts and 

areas of the world. The taxonomic and nomenclatural consequences and results that have arisen from 

the phylogenetic multilocus sequencing of the Podosphaera complex associated with strawberries, 

raspberries, and blackberries can be summarized as follows, including formal descriptions of two new 

formae that were not formally introduced in Crouch et al. (2026): 
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Podosphaera ruborum (Rabenh.) M. Bradshaw, U. Braun & M. Liu, Mycoscience 66: 226, 2025 [f. 

ruborum]. 

≡ Oidium ruborum Rabenh., Fungi Europaei Exsiccati, Cent. 25, no. 2473, 1878 [also Hedwigia 17: 

175, 1878.] 

Lectotype (designated in Bradshaw et al. 2025a): Germany, Saxony, Meißen, garden of L. Rabenhorst, 

on Rubus idaeus, undated, L. Rabenhorst [Rabenh., Fungi Eur. Exs. 2473] (HAL s.n.). Isolectotypes: 

Rabenh., Fungi Eur. Exs. 2473 (e.g., B, BPI 996854 and 999053, BR, CUP, WIS-F-0074131.). Epitype 

(designated in Bradshaw et al. 2025a): Germany, Brandenburg, Landkreis Dahme-Spreewald, south east 

of Krausnick-Groß Wasserburg, on Rubus idaeus, 15 May 2002, H. Illig (NCSLG24668). Ex-epitype 

sequences: PV033448 (ITS+28S). 

Host range and distribution (phylogenetically proven host species, see Bradshaw et al. 2025a): on Rubus 

(armeniacus, caesius, chamaemorus, fruticosus, idaeus subsp. idaeus, idaeus subsp. strigosus [= 

melanolasius], leucodermis, odoratus, parviflorus nom. cons. [= nutkanus], pringlei, pubescens [= 

triflorus], tricolor, Rubus sp.), throughout Europe (widespread) and North America (Canada, Mexico, 

USA, widespread), South America (Argentina). 

Podosphaera ruborum f. californica M. Bradshaw, f. nov. 

MycoBank, MB862761 

Etymol.: Derived from California, the origin of the type material. 

Confined to Rubus idaeus in California, USA, morphologically not distinct from Po. ruborum f. 

ruborum and f. rubi-parviflori but genetically different, forming a highly supported subclade within the 

Po. ruborum clade in multilocus analyses. There are reports on this host from Mexico which likely 

genetically align with this species however sequencing has not been accomplished (personal 

communication). We hypothesize that this specific cultivar of raspberry (R. idaeus) is susceptible to a 

powdery mildew that co-evolved on one of the Rubus species native to this area of the world. Future 

collections on native Rubus spp. from Mexico and California might align with P. ruborum f. californica. 

Interestingly, this specific cultivar of raspberry is grown in other parts of the world, outside North 

America, and shows no signs or symptoms of powdery mildew (personal communication). 

Holotype: USA, California, Watsonville, Santa Cruz, on Rubus idaeus, 26 Aug. 2024, collector 

anonymous (NCSLG25138). Ex-holotype sequences: PV033476 (ITS+28S), PX134690 (GAPDH), 

PX134725 (IGS), PX134764 (RPB2), PX134820 (TUB). 

Host range and distribution: on Rubus idaeus, USA (California). 

Podosphaera ruborum f. rubi-parviflori M. Bradshaw, f. nov. 

MycoBank, MB862762 

Etymol.: Derived from the name of the type host, Rubus parviflorus. 

Confined to Rubus parviflorus in Washington, USA, morphologically not distinct from Po. ruborum f. 

ruborum and f. californica but genetically obviously different, forming a highly supported subclade 

within the Po. ruborum clade in multilocus analyses. 

Holotype: USA, Washington, Seattle, Go Natives Plant Nursery, on Rubus parviflorus, 30 Jul. 2018, 

collector anonymous (NCSLG29346). Ex-holotype sequences: PX060833 (ITS+28S), PX134695 

(GAPDH), PX134736 (IGS), PX134771 (RPB2), PX134828 (TUB). 

Host range and distribution: on Rubus parviflorus, USA (Washington). 

Podosphaera shepherdiae (U. Braun) U. Braun & S. Takam., Schlechtendalia 4: 31, 2000, emend. 

≡ Sphaerotheca shepherdiae U. Braun, Zentralbl. Mikrobiol. 140: 237, 1985. 

Holotype: USA, Montana, Billings, on Shepherdia argentea, 21 Aug. 1913, Bartholomew [Barthol., 

Fungi Columb. 4389] (NY 927420). Isotypes: Barthol., Fungi Columb. 4389 (e.g., BPI 605078, 

605865). Ex holotype sequences: PX060838 (ITS+28S). 

= Sphaerotheca macularis f. shepherdiae Jacz., Karm. Opred. Grib., Vip. 2. Muchn.-rosj. griby 

(Leningrad): 80, 1927. 

= Sphaerotheca celastracearum U. Braun, Beihefte zur Nova Hedwigia 89: 657, 1987. Holotype: USA, 

Idaho, Johnson’s Bar, Snake R. Canyon, on Glossopetalon spinescens, May 1936, A.L. Schade (FH 
01085133). Reference sequences: PV033497 (ITS+28S), PX134741 (IGS) [USA, Idaho, on 

Glossopetalon spinescens, 1926 (WSP16790)]. 
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≡ Podosphaera celastracearum (U. Braun) U. Braun & S. Takam., Schlechtendalia 4: 27, 2000. 

Host range and distribution (phylogenetically proven, see Crouch et al. 2026): on Fragaria ×ananassa 

(North America, USA, California, North Carolina), F. chiloensis (South America, Argentina), 

Glossopetalon spinescens (North America, USA, Idaho, Oregon), Shepherdia argentea (North America, 

USA, Montana), S. canadensis (North America, USA, Alaska). 

Notes: P. shepherdiae differs from P. fragariae mainly in having significantly shorter appendages, 

which are also somewhat wider. The width of the appendages of P. fragariae averaged 3.73 (2.80–4.46; 

n = 30) while P. shepherdiae averaged 4.24 (3.09–5.24; n = 30). Examined specimens: P. fragariae – 

NCSLG24590 (Germany), NCSLG24661 (Sweden); P. shepherdiae: NCSLG24459 and NCSLG24457 

(California). 

 

Fig. 1: A. Chasmothecium of Podosphaera fragariae on Dasiphora fruticosa (NCSLG24590). B. Appendages of Podosphaera 

fragariae on Potentilla collina (NCSLG24661). C. Chasmothecium of Podosphaera shepherdiae on Fragaria × ananassa 

(NCSLG24459). D. Appendages of Podosphaera shepherdiae on Fragaria × ananassa (NCSLG24457). Scale bars: A and C 

= 50 µm; B and D = 25 µm. 
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