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Taxonomy of the Downy Mildews

Kingdom:    Stramenopila
Phylum:      Oomycota
Order:         Peronosporales
Family:        Peronosporaceae

Peronospora species –
Sporangiophore and 
sporangia

AW

http://www.tennessee.edu/


More Traditional Taxonomic Viewpoint
Sporangiophores have determinate growth and
are more highly differentiated compared to most species
of the Pythiaceae (Pythium and Phytophthora) –
see more recent viewpoint on some species of
Phytophthora

Genera delimited on sporangiophore morphology and
and somewhat on mode of germination of sporangia, and
morphology of haustoria

Species based typically on host or host range

Plasmopara species, 
sporangiophore and 
sporangium

AW

http://www.tennessee.edu/


Genera Traditionally Included in the Peronosporaceae

Peronospora (D)
Basidiophora (I)
Sclerospora (I - D)
Plasmopara (I)
Bremia (I)
Bremiella (I)
Pseudoperonospora (I)

AW

http://www.tennessee.edu/


Gordon W. Beakes and Satoshi Sekimoto

http://www.tennessee.edu/


New Genera of the Downy Mildew

Basidiophora
Benua
Bremia
Graminivora
Hyaloperonospora
Novotelnova
Paraperonospora
Perofascia

Peronosclerospora
Peronospora
Plasmopara
Plasmoverna
Protobremia
Pseudoperonospora
Sclerophthora
Sclerospora
Viennotia

Hyaloperonospora species
on Arabadopsis

http://www.tennessee.edu/


Bremia

Protobremia

Paraperonospora

Plasmoverna

Basidiophora

Plasmopara

Hyaloperonospora

Perofascia

Graminivora

Viennotia

Peronospora s. str

Pseudoperonospora

Phythophthora s. str

Pythium

Redrawn from Thines, M. (2007) Fungal Genetics 44: 199-207

Downy mildew of Salvia
Peronospora lamii

http://www.hort.uconn.edu/Ipm/greenhs/htms/downymlgh.htm

http://www.hort.uconn.edu/Ipm/greenhs/pics/salviadmildew2.jpg


Peronospora spp.

Hyaloperonospora spp.

Plasmopara spp.

Phytophthora spp.
Downy mildew of 

Rudbeckia

AW

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B7XMR-4PSK94V-1&_image=B7XMR-4PSK94V-1-1&_ba=&_user=422010&_rdoc=1&_fmt=full&_orig=search&_cdi=29677&view=c&_isHiQual=Y&_acct=C000019958&_version=1&_urlVersion=0&_userid=422010&md5=da2b6263a84cc43427f48af9c6640c59


Phylogenetic relationships of Peronospora and related 
genera based on nuclear ribosomal ITS sequences
Hermann VOGLMAYR

Mycol. Res. 107 (10): 1132–1142

Peronospora spp. (traditional 
classificiation) and “newly” erected
genera e.g. Hyaloperonospora spp., 
are well- supported and -segregated
by host species.  Appears to be 
frequent host jumping rather than
strict co-evolution. 



SOME NAME CHANGES

All Peronspora spp. on brassicae -- now Hyaloperonospora
species (hyaline sporangia)

Plasmopara oplismeni (on grass) – now Viennotia oplismeni

Peronospora lipidii -- now Perofascia lipidii

AW

Downy mildew 
(symptoms) on 
Viburnum



Supports the delineation of Peronospora (sensu lato) into at least two genera:

Peronospora and Hyaloperonospora.  Perofascia lipidii (formerly Pe. lipidii)

may be considered derived from Peronospora, but may have another linage? 

Based on Molecular (ITS, Cox2) Work and Some Morphology

Supports the erection of several other genera to accommodate some phylo-

genetic relationships.

Supports the transfer of the genus Phytophthora in the Pythiaceae (sensu

lato Alex) to the Peronosporaceae or downy mildews or more broadly, those

organisms infecting primarily aerial portions of hosts.



Bottom Line?

The recent molecular studies of the downy mildews and allies provide some 
very powerful insights into the phylogenies of these groups.  The insights generally
follow logical sequences and the resultant changes in taxonomic groupings 
probably represent accurate conclusions.

HOWEVER

Downy Mildew 
of Coleus

AW

At  the end of the day, downy mildews are still downy mildews regardless
of their taxonomic names.
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