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NOTES ON THE CULTURAL STUDY OF
A NEW SPECIES OF HYALOPSORA

BY

SENJI KAMEI
(With 3 Text-figures)

Hyalopsora Aspidiotus MAGN. is the only species in the genus that has
ever been proved to be heteroecious between Abies and fern. Comparing with
the most species of white-spored rusts of Abies, this species is rather complicated
in the process of its life-cycle. =~ With the teleutosporic material Busix (2),
KirEsaHN (3, 4) and Mavor (5) have already engaged in the inoculation ex-
periments. According to the results of works done by Mavor who was suc-
cessful in the proof of the entire life-cycle, the sporidia gained from a fern host
infected young needles of Abies pectinata D C. producing spermogonia in the
next spring and aecidia in the following next spring requiring 4 years for the
completion of the whole life-history.  BELL (1) on the other hand, found in
Timagami Forest, Ontario, Canada, a new species of the Peridermium on the
three-year-old needles of Abies balsamea (L.) MiLL. to which he named as
Peridermium pycnoconspicuum BELL, He inoculated with the aecidiospores thus
obtained onto the frond of Phegvpteris Dryopteris FEE and succeeded in pro-
ducing the characteristic uredospores of Hyalopsora Aspidiotus MAGN. So the
peridermial stage of this species is at present proved to be parasitic on two
species of Abies both American and European.

While continuing the life-history studies of the fern-rusts of our country
the writer happened to find an interesting new species of Hyalopsora parasitic
on Blechnum Spicant WITHER. var. nipponicum (Kunze) MivaBeE et Kupo. This
fern is found common in the vicinity of Sapporo, for instance, in the Nopporo
Forest about 10 miles east from our city, where the primeval forest vegetation
is still preserved. It grows luxuriantly by the way side or underneath the
bushes composed of numerous small trees of Abies Mayriana MivyABE et KuDo
and various species of deciduous trees. In the early summer, especially on the
overwintered fronds we find abundant conspicuous uredosori. The pustules are
mostly restricted on the upper surface, and are easily attracted by the powdery,
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golden-colored mass of uredospores pushing out from each sorus (Fig. 1).
These spores are thin-walled, sparsely but strongly echinulated, very char-

Fig. 1

Uredosori of Hyalopsora aculeata n. sp. on the
overwintered fronG of Blechnum Spicant W. var. nip-
ponicum (K.) M. et. K. collected at Nopporo, on June
15 1931 a, x1; b, x10

acteristic compated with those of the other species (Fig. 2, b). The pseudo-
peridia are stoutly developed, which are dehiscent by apical rupture (Fig. 1.b).
The thick walled uredospores, which are commonly found in the case of the
other related species, are not found in this species. Teleutospores are produced
inside the lower epidermal cells of overwintered fronds (Fig. 2, d). These
portions are slightly discolored when the spores are matured. From the be-
ginning to the middle of June, after the spores begin to germinate, the under-
surface of the frond is covered by light grayish to whitish colored films except
two longitudinal sterile portions. These films when seen under the microscope
reveal to be the aggregation of abundant sporidia and basidia, which have
emerged through the minute holes penetrated on the upper wall of the epi-
dermis (Fig. 2, d). With those sporidia inoculation experiments were re-
peatedly conducted on the young seedlings of Abies Mayriana M. et K. Out
of 7 pots, 4 (XIIT,, X1V, VII;, and XXVII;) have shown spermogonia on the
needles of current season about 20 to 28 days after inoculations. These spermo-
gonia a few in number, 5 to 15 per leaf, mostly on two stomatiferous surfaces,
are slightly raised on the surface and are almost elliptic in upper view (Fig.
3, a). In sections they are subepidermal and flattened conoidal to lense form
(Fig. 3, b, d).  Comparing with the size of those in ZPeridermium pycno-
conspicuum B. which was given by BELL, the spermogonia in our case are
longer in the vertical direction, though almost nearly equal in breadth. The
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Fig. 2
" Hyphae (a), uredospores (b), middle part of pséudop'eridium

of a uredosorus (c) and teleutospores (d) of Hyalopsora eculeata

n. sp. %480
peridermia on the contrary, did not well develope in every pot experimented.
In one affected leaf of the current season in pot. XIIlIg, however, an imperfectly
grown peridermium ‘sorus was observed, just beside a matured spermogonium.
It was already differentiated into the pseuoperidium and the orange coloréd
aecidiospores (Fig. 3,¢).  Beside this case the writer did not.find ‘any trace
of peridermium sorus in spite of his careful observation on "the inoculated seed-
lings throughout the season. - Considering from the process of the life-cycle
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this species is not similar to Hyalopsora Aspidiotus MAGN. - But the question,
whether the peridermial sori habitually mature on the needles of the current

Fig. 3

Spermogonia and a peridermium of Hyalopsora aculeata n.
sp. gained from cultural experiments. a. Face view of mature
spermogonia on a 1-year-old leaf of Aébies Mayriana M. et K.
x7; b, c. Median vertical sections of spermogonia (b, from
longitudinal section; d, from transversal section of leaf) X523
¢, Median vertical section of an immaturé peridermium (from
longitudinal section of leaf) x 52

season or otherwise behave, is remained for the further investigation to prove.
Now, though not proved by the back inoculations, the constant appearance of
the spermogonia through 4 pots and a case of the imperfect peridermium sorus
producing the aecidiospores of colored contents common to the species of Hya-
lopsoxa made the writer to convince him that these stages on Abies Mayriana
‘M. et K. are connected to the present rust specxes on Blechnum. ‘The characters
of uredo and teleuto stages are different from those of the related species, especial-
ly in the greater size, and stronger echinulations of the uredospores and in the
stout pseudoperidia. So the writer wishes to admit it as a new species and to
call it by the name of Hyalopsora aculeata. According to Professor HIRATSURA
of the Tottori Agricultural College this species is also found parasitic on
Blechnum amabile Makino which is distributed in the higher mountains of Hon-
shii.. Though the writer is not yet seen the specimen but the occurrence is highly
probable because the two host plants are so closely related that one can hardly
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discriminate when two are glown together The d‘iagnﬂosi's of the new sPeoiéé
is as follows :— : ’

Hyalopsora aculeata KaMmEl, nov. sp.

0. Spermogoniis hypophyllis, maculis dilute flavidis insidentibus, in duas series
utrimque ad nervum dispositis, inconspicuis, secto folio conspicuis, subepidermicis,
subconoideis vel lenticularibus, magnis, 300-300 ¢ longis, 100-200 ¢ latis;
Spermatophoris obclavatis, 30-30 ¢ longis, 3-5 g latis, hyalinis; spermatiis
oblongo-ellipsoideis, 6.5-8.0 ¢ longis, 3.2-3.6 ¢ latis, levibus. hyalinis.

I.  Aeccidiis imperfectis; peridio exstanti; aecidiosporis flavo-brunneis.

II.  Soris uredosporiferis plerumque epiphyllis, sparsis vel aggregatis, saepius
ad marginem vel nervum dispositis, rotundatis, minutis, 0.3-0.7 mm. diam., {lavis
vel brunneis, apice apertis et pulverulentis; peridio firmo, in parte superiori
cellulis polygonalibus composito ; uredosporis obovatis, ovato-oblongis vel sub-
globosis, raro angulatis, 20-34 X 30-48p, intus aurantiacis; episporio hyalino,
1-2 ¢ crasso, distincte disperse aculeato; poris germinationis obscuris; para-
physibus paucis.

IIT. Teleutosporis plerumque hypophyllis, in maculis dilute brunneis insidentibus,
intracellularibus, globosis vel ellipsoideis, plerumque 1-5 cellulis, hyalinis, 16.5-
20.5 X 209.5-52 p; episporio ca. I ¢ crasso, levi; sporidiis subglobosis, ca. 10 g
dimetientibus, hyalinis, levibus.

Hab. O and I on Abies Mayriana MivABE et Kupo. Mature spermogonia
and imperfectly developed peridermium on the current year needles formed by
the inoculation of sporidia obtained by the germination of the new species
concerned. II on the overwintered fronds as well as on those of the current
season appearing from June to November, IIT on the overwintered fronds of
Blechnum Spicant WITHER. var. nipponicum (KUI\ZE) Mivase et Kupo collected
at Noppolo, Prov. Ishikari in June.

In conclusion, the writer wishes to express his heartiest thanks to Prof.
Emerit. Kinco MivaBe and Prof. SEivA Iro for their kind directions and Prof.
Naonipe Hiratsuka for his kind advice.
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