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ABSTRACT

Erysiphales is an important group of pathogenic fungi, causing powdery
mildew diseases of numerous plant species. Collection of powdery mildew samples in
northern part of Thailand during years 2009 to 2011 was made and obtained more
than 200 samples from more than 130 host plant species. They were studied and
identified by using their host plants and morphological characteristics, combined with
molecular phylogenetic analysis. It was found that the fungal species could be divided
into 5 tribes, the tribe Phyllactinieae is endoparasitic to plants. This tribe was found
most; 70 samples in 27 plant species or 30 percent of collected samples and normally
found on perennial wild plants. This study has new Phyllactinieae fungi as the first
record of Thailand in 20 host plant species, and as the first world record in 4 host
plant species. Classification of these fungal samples showed that the fungi found on

13 host species in 5 host plant families e.g. Euphorbiaceae, Malpighiaceae,
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Oxalidaceae, Pedaliaceae and Solanaceae are genus Oidiopsis. The genus
Ovulariopsis was found on 14 host species in 10 plant families: Alangiaceae,
Boraginaceae, Caesalpiniaceae, Combretaceae, Euphorbiaceae, Lythraceae, Moraceae,
Rosaceae, Urticaceae and Verbenaceae. Of these, the sexual state of genus
Phyllactinia found on 7 host species; Boehmeria siamensis, Cassia fistula, Dalbergia
cana, Dalbergia lanceolaria, Gmelina arborea, Morus alba and Terminalia bellirica.
The key to genera of the Phyllactinieae was also created in this study.

The phylogenetic relationship of powdery mildew fungi in the tribe
Phyllactinieae was studied using ITS and 28S rDNA gene sequences of 20 fungal
specimens from Thailand and analysed by compared with the sequences of other
Phyllactinieae members obtained from DNA Data Bank of Japan (DDBJ).
Phylogenetic tree was conducted from data using maximum parsimony with PAUP
Mac Rat program. The phylogenetic analysis within tribe Phyllactinieae divided into 6
groups. Group 1 is the fungus that has clavate conidia with straight foot-cells. This
group can be divided into 4 subgroups. Subgroup 1, the fungus found on Gmelina
arborea was identified as Phyllactinia gmelinae. Subgroup 2, the fungi found on
Morus alba and Broussonetia papyrifera. The one on Morus alba was identified as
Phyllactinia guttata. However, the fungus found on Broussonetia papyrifera in
Thailand showed closely related with Phyllactinia guttata on Morus alba and
Phyllactinia broussonetiae-kaempfer on Broussonetia papyrifera from other countries
but differ from them on 6 nucleotide bases. So, this could be identified as a new
species. Subgroup 3 is the fungus found on Pyrus pyrifolia which can be identified as
Phyllactinia mali. Subgroup 4 is the fungus from Ehretia laevis which was identified

as a new species. Group 2 consists of 16 fungal specimens from Capsicum spp..
Euphorbia heterophylla, Solanum aculeatissimum and Solanum torvum. This group

has dimorphic conidia with straight foot-cells and was identified as Oidiopsis sicula
which is an anamorphic state of Leveillula taurica. Group 3, the fungus has clavate
conidia and twisted foot-cells which was found on Terminalia bellirica and it was
identified as Phyllactinia bellirica. Group 4 consists of 7 fungal specimens from
Cassia fistula and Senna siamea, its characteristics are similar to genus Oidium. This

group has single ellipsoidal conidia and short conidiophores. The fungal specimens
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from Cassia fistula was identified as Phyllactinia cassiae-fistulae. The fungal
specimens found on Senna siamea was identified as a new species. Group 5 consists
of 2 fungal specimens from Dalbergia lanceolaria. This fungus is represented
dimorphic conidia and twisted foot-cells and was identified as Phyllactinia dalbergiae.
Group 6 consists of 2 fungal specimens from Lagerstroma macrocarpa which
represented dimorphic conidia and twisted foot-cells and was identified as a new
species. Furthermore, the morphological observations of Thai Phyllactinieae under
Group 3, 4, 5 and 6 are distinct from other known Phyllactinia species that having
clavate conidia and twisted foot-cells. In this phylogenetic analysis revealed that
Phyllactinia in these groups were split from other Phyllactinia species at early stage
of evolution.

This is the first comprehensive study of powdery mildews in tribe
Phyllactinieae that collected in Thailand by using morphological characteristics,
photograph and line drawing together with phylogenetic analysis of the ITS and 28S
nucleotide sequences to solve the problem on identification and classification of this
fungal tribe. Furthermore, molecular phylogenetic analysis is used to link the asexual
and sexual states of tribe Phyllactinieae. A comprehensive molecular analysis
confirmed the taxonomic status of numerous morphological species that were found
in some groups of Phyllactinieae, which having asexual features that differ from all
other Ovulariopsis species.
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