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A NEW SPECIES OF MILESINA PARASITIC
ON POLYPODIUM VULGARE L.
SENJI KAMEI

(Wtih 3 Text Figures)

Two species of Milesina parasitic on Polypodium vulgare L. have been re-
corded up' to the present. They are Milesina Dieteliana MAGNUsS in .Europe
and M. polypodophila (Bell) FAuLL in North America. The former species was
first described in 1903 by Sypow (8) as a species of Melampsorella and later
transferred to the présent genus by Maenus (6). The uredospores of this fungus
are more or less oblong in shape and the wall is sparsely but strongly echi-
nulated as in the case of the typical species of this genus, Milesina Kriegeriana
MacNus. Milesina polypodophila was found in Canada and Pennsylvania, and
investigated by. several authors under Professor J. H. Faurr. H. P. BELL first
collected its uredospores by Lake Timagami, Ontario, Canada and named it
Uredinopsis polypodophila BeLL. Observing that its teleutospores are intra-
dermal, FAuLL and WATsON (7, p. 826) transferred it to the genus Milesina
and ARTHUR (1) renamed it Melesia pycnogrande (BELL) ARTHUR. The uredo-
spores of this fungus are more or less fusiform, acute or acuminate above, with
an apex prolonged into a moderately strong beak, showing a feature just
reminding one of a typical species of Uredinopsis. However, the wall of the
uredospores is quite smooth, free from any definite markings as illustrated by
Moss (7, p- 840, Fig. 21 E) and the accompanying figure (Fig. 2 A) in this
paper. So it is very natural that this species was classified by BELL as a species
of Uredinopsis. Moreover, the same author suggested that his Peridermium
pycnogrande on two to eight year old needles of Abies balsamea (L.) MILL. is
probably connected with this species and FauLL and WaTtson (3) proved the
generic connection through inoculation experiments from fern to Abies and
vice versa. According to BELL (2) and HuNTER (5) the spermogonia of this
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species are very large sized, deeply immersed under the epidermis of affected
needles. In other species of the same genus, such as Milesina Kriegeriana
MacNus and Milesina marginalis FAuLL et WATSON, they are formed on the
first year needles of the same tree, and are much smaller and subcuticular. Con-
sidering these characters of uredospores and spermogonia, Milesina polypodophila

seems to be a very differentiated species. Fortunately, the present writer had a

Fig. 1 A

Fig. 1. Uredostage of Milesina jezoensis. Collected by the writer at Shikaribetsu on
Sept. 30, 1929.

A. Median section of a uredosorus. x200. B. Uredospores issuing from the sori. ca.x 1.
good opportunity to examine the specimens of Milesina Dieteliana in Sypow’s
Exsiccati Uredineen No. 2597 preserved in our Herbarium and those of Milesina
polypodoplila which were kindly sent to me from Professors ARTHUR and FAuLL.

In Hokkaido, Polypodium vuigare L. (Yezo-denda) is a common fern. - In
the summer of 1926, NaouIDE HIrRATSUKA collected the rusted specimens. of
this fern at Mt. Kurodake in the Taisetsu mountain range. The writer himself
obtained rich specimensof the same fungus at the side of Lake Shikaribetsu, Prov.

Tokachi in 1929 and studied -on its morphological and biological characters in
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detail. The diseased fern is noticed easily in the field by brownish to almost
blackish discoloration of the fronds, and by the presence of uredopustules on
the undersurface from which the spores issue in a white, slender filamentous

mass (Fig. 1 B). The present fungus is quite different from the two species

Fig. 2

Fig. 2. Uredospores of three species of Milesina on Polypodium vulgare L. Left side:
in dry state. Right side: in water. x 480.

A. Milesina polypodophila (BELL) FAULL, Collected by J. H. FAULL at Lake Timagami,
Ontario, Canada on July 27, 1924. B. Milesina Dieteliona (Sypow) MAGNUs, Syrow’s
Exsiccati Uredineen, No. 2597.

C. Milesina jezoensis KAMEI et HIRATSUKA. Collected by the writer at Shikaribetsu,
on June 11, 193I.
mentioned above which were described on the same host-plant from foreign
countries especially in the characters of uredostage, From Milesina Dieteliana
our fungus clearly differs in the presence of denser, minute markings on the
wall of the uredospores and from M. polypodophila it is distinguished at once
by more or less broadly clavate, never beaked and minutely verrucose uredo-
spores (Fig. 2). The detailed comparison of every character of these three
fungi is shown in Table 1. Recognizing that the present fungus is new to

science, the writer proposes the name Milesina jezoensis KAMEI et HIRATSUKA.

Table 1. Comparison of three species of Milesina on Polypodium vulgare L.

. * .
Mil. polypod. Mil. Dietelian. Mit. jezoensis
aredmert (mm) oa-04 o.1-0.15 0.2-0.4
Color of yellowish brown pale yellow to
uredosori pale yellow to mnearly black brownish yellow
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Mzl polypod.

%
Mil. Dietelian.

MMil. jezoenmsis

Pseudo- delicate, irregular- firmer, dehiscent
peridia - ly dehiscent by ‘central pore

siﬁozgores () 15-23 X45-55 15-25 X 24-42 17-24 x 37-48

Thickness of wall t 2.0-2.5 Lo-1.5

of uredospores ()

Shape of
uredospores

fusiform-obovoid or
fusiform, acute or
acuminate above,
narrowed below

ovate to oblong,
rarely subglobose,
very irregular in
form

broadly clavate,
obovate to oblong-
ovate, sometimes
angular

Markings of sparsely and strong- densely and mi-
ure%iospores smooth ly echinulate nutely verrucose
Number of cells 2-8 2-4 2-7

in a teleutospore

Shape of irregularly obovoid subglobose to
teleutospore or oblong oblong
Size of _
teleutospore (i) 16-26 x 24~45 12-20x 12-25 23-30 %X 26-44.5
France, Germany, .
. Canada and Pid 4 Hokkaido
Locality Pennsylvania (10) Austria, England, Japan s

Denmark, and Norway

* Characters of this species were taken from the diagnosis given by Sypow (9). Under this
specific name, however, GROVE (4) has given smaller measurements of uredospores (15-16 X 22-30 )
basing on English specimens (uredospores on Polypodium wulgare var serratum and Polypodiun:
vulgare) and described the spores as “colourless, oblong or obovate, strongly echinulated above,
smooth below, wall moderately thick (1.5-2 11)’. But these uredospores described by Grove seem
to be different from Sypow’s diagnosis and also from those in their Exsiccati Uredineen No. 2597.

To pursue the life history of this fern-rust, the writer collected abundant

materials of overwintered, affected fronds at Shikaribetsu during the two pre-
ceding seasons of 1930 and 1931 and some of the materials were put into a
moist chamber which was placed under diffused light. After a comparatively
long period (two to three weeks), germination of the teleutospores was detected
on the affected, slightly brownish discolored areas of undersurface of the frond.
Sections of diseased tissue in such condition have shown that the epidermal
layer is easily separable from the mesophyll and hyaline hyphal cushion is
seen just under the cells in which matured teleutospores are contained (Fig.
3D). They

are found either separated or closely compacted in the cells. They are usually

One or more teleutospores are grown in an epidermal cell.
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divided into two to several cells by vertical septations and from each cell one basi-
dium is issued through a minute hole bored in the outer wall of the epidermis
(Fig. 3 B and C), and sporidia produced are normally. With the sporidia thus
obtained inoculation experiments were at once carried out, by the usual method,
on the young needles of seedlings of Abies Mayriana which were transplanted
in pots from the college nursery. In both of the seasons, only the spermogo-
nial stage was produced in four pots out of nine after about 20 days from the
inoculation. The aecidiospores did not develop throughout the experiments and
the infected needles mostly dropped off before the winter, The spermogonia
thus produced are mostly hypophyllous, few in number, more or less globose
and always subcuticular, measuring about 150 ¢ in breath and about 120 ¢ in
height, '

Fig. 3

Fig. 3. Teleutospores of
Milesina jezoensis.

Collected by the writer at
Shikaribetsu, June 11, 1931. X
480.

A. Surface view of two teleuto-
spores,

B. Surface view of teleutospores
in the host-epidermis.

C. Surface view of teleutospores
after germination.

D. Side view of germinating
teleutospores and  three
sporidia.

These characters are quite different from those of Milesina polypodophila,
but seems to be the same type with those of Milesina Kriegeriana and Milesina
marginalis on Abies balsamea which were mentioned by HuntEr (5). The
distinction of our present fungus from the American rust on the same species

of fern could also be endorsed from the spermogonial characters.  Further
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research to determine whether the aecidial stage issues on the first year needles
or on older needles remains for the future experiments.

The diagnosis of the new species is given as follows:—

Milesina jezoensis Kamer et HIRATSUKA, n. sp.

0. Spermogonia hypophyllous, scattered on yellowish discolored areas, sub-
cuticular, more or less globose, 110-165 ¢ in breath, 110-130# in height;
spermatiophores obclavate, septate; spermatia oblong, 6.5-9.0 # long, 2.0-3.0

broad.
I. Unknown.

II. Uredosori hypophyllous, subepidermal, in yellowish to brownish discolor-
ed areas, bullate, small, 0.2-0.4 mm. across, pale yellow to brownish yellow (Fig.
1A &:;}B). Pseudoperidia firm, cells isodiametric to irregularly polygonal, thin-
walled, 7.5-15.0 x 10,0-25.0 #, dehiscent by central pore formed under stomatal
slit (Fig. 1 A). Uredospores broadly clavate, obovate to oblong-ovate, some-
times angular, often short stalked, 17.0~24.0 x 37.0-48.0 £, wall colorless, thin,
1.0-1.5 &, densely verruculose; contents colorless (Fig. 2 C); bladdery cells
mixed in the sori.

III. Teleutospores mostly hypophyllous, in pale yellowish, discolored spots.
Teleutospores in the epidermal cells, formed singly or 2 to several in compact
mass, 2 to many celled with radial vertical septa, 23.0-30.0 X 26.0-44.5 #, each
spore subglobose to oblong, wall thin colorless, smooth ; contents colorless (Fig.
3 A, B & C). Germinating after hybernation in the next spring. Basidia cylind-
rical to clavate, four celled, ca. 45 # long, ca. 10 # wide; sporidia subglobose,
ca. II z long, ca. 7 # wide (Fig. 3 D).

II & III on Polypodium vulgare L. (Yezo-denda). At the side of Lake
Shikaribetsu, Prov. Tokachi, Sept. 30, 1929 (II); June 6, 1930; June II, 1931
(Il and III) Senyr KaMEL

At Mt. Kurodake, Taisetsu Mountain range, Prov. Ishikari, July 26, 1926
(II) NaoHIDE HIRATSUKA.

In conclusion the writer wishes to express his heartiest thanks to Prof. Emer.
Kinco MivaBe and Prof. SErva ITo under whose direction this work was done
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to Prof. FauLL in Harvard University and Prof. Emer. ARTHUR in Purdue

University who have kindly sent the valuable specimens. He also appreciates
the constant encouragement of Prof. NijiMa. )

7.

8.

£0.

Phytopathological Laboratory, Faculty of Agriculture,
- Hokkaido Imperial University,
Sapporo, Japan.
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