






































Figs. 16-19. — Nomarski interference contrast micrographs of longitudinal sections
of mycorrhizae (SAPA 1160): 16. A large dark granule of an outer cortical cell in the
basal part (arrow). 17. Several small dark granules of outer cortical cells in the
basal part. 18. Root cells with intact nuclei near cells with invaded hyphae. 19. Mi-
crosclerotia of unidentified DSE fungi (arrows) within the outer cortical cells in the
basal part of mycorrhized root tips. Bars 10 pm.

entolomatoid fungi associated with rosaceous and ulmaceous plants
have the ability to form their structurally unique mycorrhizae on vari-
ous plants, including members of salicaceous species.

However, ectomycorrhizal entolomatoid fungi associated with




Figs. 20-23. - Nomarski interference contrast micrographs of a hyphal sheath (SAPA
1160): 20. The outer layer, composed of plectenchymatous tissue (bar = 20 pm).
21. The middle layer, intermixed with plectenchymatous (black arrows) and pseu-
doparenchymatous (white arrows) tissues (bar = 10 pm). 22. Two large, spherical to
oval, pseudoparenchymatous cells in the inner layer (bar = 10 pm). 23. Numerous
small, spherical, pseudoparenchymatous cells in the inner layer (bar = 10 pm).

corrhizae of Entoloma sericeum (Bull.) Quél. on Salixz rotundifolia
Trautv. form a thick mantle of clamped hyphae running parallel to the
root axis and an epidermal Hartig net out of which no invasion of root
cells was observed (Antibus et al. 1981, Linkins & Antibus 1982). Be-



a typical Hartig net, also without any intracellular hyphae (Graf &
Brunner 1996). From these facts, we think that entolomatoid fungi as-
sociated with salicaceous plants form two types of mycorrhizae de-
pending on the fungal species, viz. the unique morphological type de-
scribed above and typical ectomycorrhizae. For a better understanding
of mycorrhizal symbiosis between entolomatoid fungi and diverse
plants, more comprehensive studies on their species-specific mycor-
rhizal morphology are required.

Microsclerotia of unidentified DSE fungi (Fig. 19, arrows) were
observed in some outer cortical cells in the basal part of E. aprile my-
corrhizae. Our mycorrhizal specimens have been collected from cool-
temperate deciduous forests of Hokkaido, northern Japan (Fig. 1). Per-
haps, DSEs frequently colonize roots of P. maximowiczii in those for-
ests because plants growing in cool, nutritionally poor, alpine or sub-
alpine ecosystems have a high incidence of DSEs (Haselwandter &
Read 1980, Stoyke et al. 1992, Hambelton & Currah 1997). Not infre-
quently, plant roots form typical mycorrhizal associations and, in ad-
dition, become colonized by DSE fungi (Peterson et al. 2004). However,
no reports on additional colonization of DSEs in non-ectomycorrhizal,
unique types of mycorrhizae formed by entolomatoid fungi including
E. aprile have hitherto been published before the present study.

Phylogenetic analysis

ITS sequences were obtained from our collected specimens of ba-
sidiomata and mycorrhizae from Hokkaido, and allied three Entoloma
species collected from other parts of Japan (Table 1). Phylogenetic
comparisons of our specimens with allied specimens on ITS sequences
of Entoloma spp. and related genera are shown in Fig. 24. Basidiomata
of E. aprile were highly homologous (99.4 % - 100.0 %) among our col-
lected specimen and were separated from other known Entoloma spp.
in the dendrogram based on ITS sequences. These results support our
morphological observation that E. aprile differs from E. clypeatum {.
clypeatum, E. clypeatum f. hybridum, and E. sepium in Japan, and is
therefore a new record for the Japanese mycobiota.

The sequences of P. maximowiczii mycorrhizae from Miyagaoka
Park, Sapporo, were also highly homologous (96.7 % — 97.3 %) with
that of E. aprile basidiomata. Thus, we could confirm that P. maximo-
wiczii is the host plant of E. aprile. On the other hand, the sequences
from mycorrhizae on P. maximowiczii from Ishikari shelterbelt forest,
Ishikari, were highly homologous with E. clypeatum f. clypeatum
(99.5 % —100.0 %), E. clypeatum t. hybridum (92.9 % and 98.9 %) and
E. sepium (99.7 % and 99.8 %), and clearly separated from E. aprile
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snacer TTS1-5.8S-1TS2 resion for phvlogeneticallv related species in the genus En-
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