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CONTRIBUTIONS TO THE MYCOLOGICAL FLORA OF JAPAN. III. (1)

ON THE JAPANESE SPECIES OF PHRAGMIDIUM.
, N
MIKIO KASAI, Nigakushi.
(With Plate 1.)

INTRODUCTION.

The observation which I propose to report upon in the following pages was
undertaken with a view to revising the species of Phragmidium existing in our
country, and, if possible, to correctly- describing a few of them in a manner that
can readily be of service to th‘ose who are interested in the subject.

Since DIETEL (8.9) recorded forty-six species of Phragmidium in his monogra-
phic paper in 1905, eight more species have been described ; namely, Ph. Rubi-
Thunbergii Kusano, Ph. orientale Sydow, Ph. Butleri Sydow, Ph. Nambuanum Diet.,
Ph. Rosae-acicularis Liro, Ph. Rubi var. candicantium Vleugel, Ph. Rubi-saxatilis
Liro, and Ph. Englerianum Diet.  Consequently about fifty four species have
hitherto been known to the scientific world. Of these fifty four species, only ten
have been supposed to belong to our flora. ‘

In the present paper I have been able to increase the number of our species
of Phragmidium to seventeen. FEleven of these are peculiar to Japan and three

are new to science.

(1). Prepared under the direction of Prof. Dr. K. MIYABE. Contributions. I-T. MIYAKE.
On Puccinia Parasitic on the Umbelliferae of Japan. Journ. of the Sapporo Agric. Coll. Vol. IL. Pt.
3. 1906. Contributions. II. S. ITO, On the Uredineae Parasitic on the Japanese Gramineae. Journ. of
the Coll. of Agric.,, Tohoku Imp. Univ., Vol. 3, No. 2, 19G9.
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Ph. subcortictum (Schrank) Wint. and Ph. Fragariastri (DC.) Schroet., which
were ascribed by DIETEL (11) and P. HENNINGS (14) to our flora, have not been
found by us, notwithstanding careful search being made for them.

On Rosa rugosa Thunb. two forms of Phragmidivm are commonly ﬁnfﬁd in
the vicinity of Sapporo. They have not been distinguished from each other, but
have been identified collectively by most of our mycologisfs to Ph. subcorticium
(Schrank) Wint, But a careful observation has disclosed the fact, that the so-called
“Ph. subcorticium” is in reality composed of two distinet species with a clear line
of demarcation between them. I am inclined to consider them as new species and
propose to give them the names of Ph. Rosae-rugosae and Ph. yezoense.

The following seventeen species are found in our country :

On Potentilla.
1. Ph. Potentillae (Pers.) Karst.
On Rosa.
Ph. americanum (ka.) Diet.
Ph. fusiforme Schroet.
Ph. japonicum Diet.
Ph. Rosae-multiflorae Diet.

Ph. Rosae-rugosae n. sp.

o

e

. Ph. yezoense n. sp.

On Rubus.

® a9 os

Ph. Barnardi Plowr. et Wint. var. pauciloculare Diet.

b

Ph. griseum Diet.

—
@

Ph. heterosporum Diet.

. I'h. Nambuanum Diet.

. Fh. Rubi (Pers.) Wint.

. Ph. Rubi-Idaei (Pers.) Wint.
. Ih. Rubi-japonici n. sp.

15. I h. Rubi-Thunbsrgic Kusano.
16. Fh. Yoshinagai Diet.

—_— = e
= 0 b =

On Sanguisorba.
17. Ph. carbonarium (Schlecht.) Wint.
The materials, on which my present study was based, were mostly those preserv-
ed in the Herbarium of our College, which had been most kindly placed at my
disposal by Professor Dr. K. MIYABE. Prof. M. SHIRAI, Prof. S. KUSANO and
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Mr. T. YOSHINAGA also kindly supplied me on request with valuable specimens.
~ And T have been able through the kindness of Mr. T. MIYAKE to cxamine a few
Saghalien specimens. Thus the total number of the specimens at my disposal
amounted to 205.

Now I wish here to express my hearty thanks to Prof. Dr. K. MIYABE who
has helped and encouraged me throughout my work with many valuable suggestions
and constant guidance and allowed me also the privilege of a free use of his library
and collections. My obligation is also due to Prof SHIRAL to Drs. Y. TAKAHASHI,
S. KUSANO, T. MIYAKE, and S. ITO and to Mr. T. YOSHINAGA, who all had the

goodness to aid me in many ways in the preparation of this paper.

SPECIAL PARTS.

On POTENTILLA.

1. Phragmidium Fotentille (Pers.) Karst.,, Fung. Fenn., 1868, No. 94 ; Sace,,
Syll,, VIL. p.743; Wint.,, Die Pilze, p.229; Schroet., Pilz Schles., p.352;
Fischer, Die Ured. d. Schweiz, p.410; Plowr., British Ured. and Ustilag.,
p221; McAlp., The Rusts of Australia, p.188; Diet. Engl. bot. Jahrb., Bd.
37, 1905, p.104; Diet.,, Ann. Mycol, Vol.6, 1908, p 227 ; P. Henn., Engl.
bot. Jahrb, Bd.32, 1903, p 36.

Tcon : Fischer, Die Ured. d. Schweiz, p.410, fig. 286 ; Ludwig, F., Lehr-
buch d. Nied. Kryptogamen, p 475, fig. 12.
Hosts and distribution.
On FPotentilla chinensis Ser.

Prov. Ise, Akogigaura (II. T. YOSHINAGA, Aug. 1904)

Prov. Rikuchu, Ishinomaki (II. N. HIRATSUKA, Sept. 1901) -
On Potentilla, cryptotaenice Maxim.

Prov. Oshima, Konuma (II, II[. K. MIYABE, Sept. 28, 1899)

Prov. Iburi, Chitose (II. K. MIYABE et S. ARIMOTO, Aug. 4, 1902)

Prov. Iburi, Hayakita (II. K. MIYABE et S. ARIMOTO, Aug 4, 1902)
On Potentilla Dickensii Fr. et Sav.

Prov. Mutsu, Iwakiyama (IIT. K. KIKUCHI, Aug. 24, 1896)

Prov. Mutsu, Iwakiyama (ITI. N. HIRATSUKA, Sept. 1899)
On Potentilla gelida C. A. Mey.

Prov. Tburi, Matkarinupri (II, III. 8. ITO, Aug. 1907)
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On Fotentille Kleiniana W. et A.

Prov. Tosa, Kamoda-mura (1I. T. YOSHINAGA, May. 1903)
” Nov. 1907)
Prov. Iyo, Ebara-mura (II. M. OKUDAIRA, May 22, 1899)

» »  Asakura-mura (III.

REMARKS : — This is the only species in our country found parasitic on several
species ef Pofentilla. 1 rather hesitate to believe, as will be referred to in the
conclusion, the existence of Ph. Fragariastri ( DC.) Schroet. in Japan, although
P. HENNINGS (14.) recorded its cceurrence.

On ROSA.

2. Phragmidium americanum (Pk.) Diet,.Hetiwigia, Bd. 44, 1905, p.124.
Icon : Diet., Hedwigia, Bd 44, 1905, pl. IV. fig. 5. '

Teleutosori hypophyllous, small, lcose, scattered or aggregated, black ; teleuto-
spores fusiform or cylindrical, cells 8-10, rarely 7 and 11, septa comparatively thin,
base attenuated, apex with a sharp or blunt yellowish p:pillum (12 mmm. long),
membrane dark-brown, thick, provided with many rather small colorless warts,
not constricted at septum, the uppermost cell is often longer than the rest, germ-
pOI‘eS 3 in each cell, 80-100 x 28-32 mmm., pedicel pale-yellow in the upper part,
firm, bulbous, longer than the spore length, up to 140 mmm.

Host and distribution.

On Rosa dahurica Pall.

Prov. Nemuro, Shumbetsu (IIL. K. MIYABE, Aug. 6, 1894)
Saghalien, Sausuchainoskoe (ITIL.-T. MIYAKE, Qct. 8, 1907)

REMARKS : — Our plant corresponds exactly in every respect to the specimens
of Ph. americanum (Pk.) Diet. and there remains but little doubt as to their iden-
tity. The present species is more or less closely related. to I°h, yezoense, n. sp , Ph.
Susiforme Schroet. and Ph. Rosac-multiflorae Diet. But from FPh. yezoonse n. sp. it
differs in form of papilla, the size of warts and also the number of cells. From
Ph. fusiforme Schroet. the number of cells and the form of the uppermost cell
appear to warrant sufficient disagreement. Ph. Rosae-multifiorae Diet. again varies
from this species in respect of the color and form of pedicel and the number of
cells.

F. vox THUMEN (26) recorded the occurrence of Ph. subcorticium (Schrank.)
Wint. upon Rosa dahurica. But the species in question, though parasitic on the
same host plant, sufficiently proves beyond doubt its identity to Ph. americanum
(Pk.) Diet. rather than to Ph. subcorticium. (Schrank ) Wint
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3. Phragmidium fusiforme Schroet., Brand- und Rostpilze Schles , p 24 ; Schroet ,
Pilze Schles., p.354; Sacc., Syll,, VII. p.747; Plewr., British Ured. and
Ustilag., p 256 ; Fischer, Ured. d. Schweiz, p.404 ; Diet., Hedwigia, Bd 44,
1905.

Icon : Fischer, Ured., p405, fig.263 ; Dietel, Hedwigia, Bd.44, 1905, pL
IV. fig.3; Ludwig, F., Lehrb. d. Kryptogamen, p 465, fig.18.
Host and distribution.
On Rosa acicularts Lindl.
Prov. Iburi, Mukawa (II. ITI. C. YENDO, Aug. 24, 1895)
Saghalien, Vladimirohuka (IL. IIT. T. MIYAKE, Aug. 22, 1906)
REMARKS :— The present species was idenified several years ago by Prof. Dr.

K. MIYABE and Mr. T. MIYAKE. Its occurrence in Japan, T believe has not yet

been published in any paper. DIETEL states that the fungus is known so far to be

restricted to the central Europe. It should therefore bz of special interest to find
it out in north Japan. The present species will readily be recognised by. its many
celled and thin septated teleutospores. E. M. FREEMAN gives us an account of

Ph. subcorticium (Schrank.) Wint. on Rosa acicularis from Minnesota, U. S. A.

But the character of our type leaves no doubt about its identity with Ph. fusiforme

Schroet. ‘

4. Phragmidium japonicum Diet,, Engl. bot Jahrb, Bd. 27, 1900, p.567 ;
P. Henn., Engl. bot. Jahrb, Bd. 31, 1902, p.732; Sace., Syll, XVIL. p316.
Icon : Dietel, Engl. bot. Jahrb, Bd. 27, 190¢, pl. VL. fig.8.
Hosts and distribution. '
On Rosa multifiora Thunb.
Prov. Hizen, Omura (ITL. Y. OKA, May. 1897)
Prov. Harima, Himeji (ITI. Y. TAKAHASHI, June 10, 1899)
Prov. Sagami, Misaki (IIT. N. HTRATSUKA, Aug. 6, 1898)
Prov. Musashi, Hodogaya (III. T. MIYAKE, July 27, 1903)
Prov. Ugo, Warabioka (III. K. MIURA, Aug. 27, 1905)
. Mt Chokai (IIL ) L)
On Rosa Wichuriana Crep.
Prov. Tosa, Kodono (III. T. YOSHINAGA, May 18, 1908)
Prov. Mino, Gifu (III. E. TOKUBUCHI, June 3, 1899)
Prov. Suruga, Gotemba (1II. K. MIURA, July 12, 1907)
" ,  Fujisan (JIT. " 13, L)
Prov. Musashi, Tokyo III. 8. KUSANO, Oct. 16, 1893)
Hodogaya (ITL. T. MIYAKE, July 26, 1903)

” ”
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On Rosa Luciae Fr. et Sav.
Prov. Settsu, Kobe (III. K. MIYABE, Sept. 5, 1899)
Prov. Awa, Mera (I17. K. MIYABE, July 29, 1893)

REMARKS : — This endemic species was described by DIETEL in 1900 from a
specimen collected by S. KUSANO in Tokyo. It is widely distributed throughout
Honsha, Shikoku, and Kiushi. But it has not been found in Hokkaids so far.
The fact, that only one germ-pore is present in the upper end of each cell, is unique
for Phragmidium. According to the generic character of Phragmidium accepted by
such authorities as TULASNE, DIETEL, MAGNUS and LAGERHEIM, the number
of the germ-pores are more than two in each cell. DIETEL remarks that the species
may belong to the genus Kuhneola which MAGNUS founded on Ph. albidum (Kuhn.)

Ludw. Yet for the present, we shall retain our species in the genus Fhragmidium.

5. Phragmidium Rosse-multiflorae Diet., Hedwigia, Bd. 44, 1905, p. 132,
Icon : Dietel, Hedwigia, Bd. 44, 1905, pl. IV. fig. 8.
Hosts and distribution.—

On Rosa mudtiflora Thunb.
Prov. Tosa, Hane-mura (IIT. T. YOSHINAGA, Oct. 10, 1908)
Prov. Iyo, Gosho-mura (I1. K. SENGOKU, June 26, 1900)
» »  Maruho-mura (IIT. M. OKUDAIRA, June 15, 1902)
” ,,  Misakatoge (II. ’ May 20, 1899)
Prov. Bizen, Machikanda (III. I. KONDO, July 20, 1908)
Prov. Musashi, Takao (ITI. S. KUSANO, Oct. 1899)
Prov. Shimotsuke, Nikko (III. G. YAMADA et J. HANZAWA, Aug. 6, 1900)
Prov. Echigo, Yahiko (II. IIL S. ITO, July 23, 1908)

” ” Yahagi (IT. III. ’ w22, 40 )
’ ’ Tsubame (II. IIT. s 26, ,, )
» » Gomado (II. TII. Aug 20, 1908)

Prov. Rikuchi, Kuzumaki (I. TT. III. M. MIURA, July 6, 1907)
Prov. Rikuchi, Iwatezan (II. S. ARIMOTO, July 16, 1903)
Prov. Rikuchu, Asakishi-mura (I11I. Y. TAKAHASHI, Sept. 26, 1897)
Pfov. Rikuchu, Morioka (I. II. G. YAMADA, May 24, 1903)
Prov. Ugo, Sakata (IIL. G. YAMADA, Aug. 2, 1901)
» »  Senhoku-gun (I. II. E. TOKUBUCHI, July 12, 1897)
» Akita (IL. III. T. YOSHINO, July 1896)
Prov. Mutsu, Goshogawara (ITI. T. KASHIWAI, Oct. 1904)
Prov. Oshima, Hakodate (III. K. MIYABE, July 10, 1890)
Prov. Ishikari, Sapporo (III. E. TOKUBUCHI, June 28, 1891)
Prov. Ishikari, Sapporo (I. II. III. M. KASAI, June 28, 1908)
Prov. Ishikari, Sapporo (ITI. M. KASAT, Sept. 24, 1907)
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Prov. Ishikari, Makomanai (III. M. KASAI Nov. 1, 1908)

On Rosa laevigata Mich.

Prov. Tosa, Yoshiwaragoe (IT. T. YOSHINAGA, Jan. 1908)

REMARKS :— This is also one of the endemic species of Phragmidium of our
country. This species was erroneously identified to Ph. subcorticium (Schrank.)
Wint. by DIETEL in 1901 (Engl. bot. Jahrb., Bd. 28, p. 285). The same spe-
cimen collected by S. KUSANO at Takao, on which DIETEL made his determination
in 1901, is also found in our College Herbarium. An examination of the specimen
shows us that it is nothing but Ph. Rosae-multiflorae Diet. In Hedwigia, Bd. 44,
p- 132, our present species was first described by DIETEL. He mentions there only
the name of the collector, S. KUSANO, without giving the locality and the date
of the collection. He might have used, as it seems to be the case, the same
specimen of 1901 from S. KUSANO over again. The best criterion, by which this
species is distinguished from Ph. subcorticium (Schrank.) Wint. is its smooth, beau-
tiful, flavated pedicel whose upper half is of a deep yellowish color. The teleuto-
spores make their appearance very early in summer. I got many specimens of
them by the end of June last year in the vicinity of Sapporo. This is the only
species on Rosa multiflora in Hokkaido, as- Ph. japonicum Diet. has not yet been
found here on the same host so far. On Rosa laevigata Mich. the teleutospores are
not yet found. . Mr. T. YOSHINAGA informed me, in his letter accompanied to the
specimen, that the uredostage on the host above named was identified to Ph. Rosae-
multiflorae Diet. by DIETEL.

6. Phragmidium Rosz-rugosse. n. sp.

Caeomata forming a large dense cushion on stems, petioles, and fruits, and on
the lower surface of leaves often causing a remarkable deformation, bright orange ;
paraphyses club-shaped, contents yellow, granular ; czzomaspores polygonal or globose,
epispore minutely warty, hyaline, contents granular, orange yellow ; 22-24 mmm.
in diam., germ-pores 3-4.

Uredosori hypophyllous, yellow, minute, orbicular, scattered or crowded ; para-
physes linear -cylindrical, generally slightly curved ; uredospores globose, ovate or
polygonal, diameter 16-22 mmm., contents yellow, epispore finely echinulate, 2 mmm.
thick, colorless ; germ-pores 4-5.

Teleutosori hypophyllous, scattered or loosely aggregated, brown to chestnut-
brown, not black, readily detachable ; teleutospores cylindrical, rourded at both ends,

brownish-yellow ; papilla obtuse, very short (4-6 mmm.), yellow ; 7-11 celled (some-
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times 4-6), 72-128 x 28-32 mmm.; two end cells generally longer (12-16 mmm.) than
the rest (8 mmm.); epispores 4-7 mmm. thick, brown, warty ; germ-pores 3 in each
cell (even in the apical cell); wall of the pedicel pale yellow towards apex, more
or less swelled in the basal part, 100-150 mmm. long.

Host and distribution.

Ou Rosa rugosa Thunb.

Prov. Ishikari, Sapporo (III. K. MIYABE, Oct. 1889)(IL. K. MIYABE, July 1892)(I. K.
MIYABE, July 1890 (I. II. III. M. KASAI Oct. 30, 1908)(I. M. KASAI, June
14, 1908)

, ,  Garagawa (ITL. M. MIURA, Sept. 22, 1907)(IL ITT. M. KASAL Oct. 17, 1908)

; ,  Ishikari (IIL. J. HANZAWA, Oct. 17, 1908)

' ’ Shinoro (III. G. YAMADA, Sept. 23, 1892)
Prov. Oshima, Kamiiso (II. K. MIYABE, July 12 1890)
Prov. Shiribeshi, Okushiri (IT. K. MIYABE, July 31, 1980)

, , Zenibako (IL. ITI. M. KASAI, Oct. 17, 1908)
Prov. Hidaka, Samani (II. E. TOKUBUCHI, Aug. 9, 1892)

, ,  Niikapp (I. M. KASAIL, July 12, 1907)

’ ’ Atsubetsu (I. ’ w9 )
Prov. Kushiro, Kushiro (II. T. KAWAKAMI, Sept. 1896)
Prov. Nemuro, Nemuro (IL. G. SUGIYAMA, Aug. 1891)
Prov. Iburi, Matsushima (II. III. K. MIURA, Sept. 20, 1905)
Rishiri-Island (IL. T. KAWAKAMI, Sept. 1, 1899)

, (IL III. M. MIURA, Aug. 15, 1907)

Rebun-Island (III. M. MIURA, Aug. 24, 1907)
Kurile, Etorofu (I. II. T. KAWAKAMI, Aug. 15, 1898)

REMARKS : — Comparing this with other species of Phragmidium alrcady
known to grow on Rosa, I am disposed to regard it as a new species.

BANDI (1) makes the statement that Ph. subcortictum (Schrank.) Wint. fails to
attack Rosa rugosa even when artificially infected. Rosa arkansana, R. blanda,
B. setigera, R. foliosa, R. nitida, R. FEngelmanii, R. gymnocarpa, E. pisocarpa,' R.
Woodsii, R. rubiginosa, E. rubrifolia, and R. lucide in the Botanical garden of our
College have proved to be perfectly immune to Flragmidium, while Rosa rugosa,
planted near by, is seriously infected by two different species of Plzmg:!:idiw'n, bo:h
of which are peculiar to our country; namely Ph. Rosae-rugosae n. sp and Ph.
yezoznse n. sp. Macroscopically the present species is allied to Ph. subcorticium
(Schrank.) Wint. with regard to the form of its cmomata and other stages. But
in the following points they are at variance.

Ph. subcorticium. k. Rosae-rugosae.

Teleutosori black brown.
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Teleutospore brownish-black yellowish-brown

Number of cells 4-9 7-11

General form fusiform or subeylindrical cylindrical

Papilla long (10-12 mmm.) very short (4-6 mmm.)

Pedicel conspicuously bulbous , slightly inflated
(100-120 mmm. long) (150 mmm. long)

REMARKS : - From FPh. yezoense n. sp. this species differs by the colour of
its teleutosori as well as by that of the teleutospores. The general form of the
teleutospores and the shape of papilla also show sharp points of their dissimilarities.
The characteristics of Ph. Rosae-rugosae n. sp lie in the very short papilla, a
cylindrical outline and also in the brownish-yellow color of its teleutospores. I have
often noticed that in the lower part of the pedicel, where fine spiral striation often
comes to view, the outer portion of the wall, on a long treatment with potash or
water, swells up and melts away leaving the innermost layer of the wall compa-

ratively unchanged.

7. Phragmidium yezoense n. sp.

Teleutosort on petioles large, aggregated, often elongated ; on the under surface
of leaves, small, densely scattered or crowded, black (not brown), readily detachable ;
teleutospores fusiform, subeylindrical or subclavate, dark-brown, never yellowish- -
brown, 5-16 celled ; attenuated or rounded at both ends, uppermost cell longer than
the rest ; apical papilla conical or awl-shaped, pale-yellow, generally 6-11 mmm.,
often rough at its tip ; not constricted at septum ; 72-108 x 28-32 mmm.; wall thick,
verrucose ; germ-pores 2-3 in each cell ; pedicel pale-yellow in the upper part, more
or less bulbous in the lower half (16 mmm. broad), up to 150 mmm. long.

Host and distribution.

On Rosa rugosa Thunb.

Prov. Mutsu, Goshogawara (III. T. KASHIWAIL Nov. 1904)
Prov. Iburi, Matsushima (IIT. K. MIURA, Sept. 20, 1905)
Prov. Shiribeshi, Raidentoge (ITI. G. YAMADA, Oct. 5, 1900)

. , Zenibako (TTL. M. KASAT, Oct. 17, 1908)
Prov. Ishikari, Sapporo (ITI. K. MIYABE, Sept. 10, 1895)

Y . ,  (IIL M. KASAT, Oct. 30, 1908)
Kurile, Shumushu (ITI. 8. YOKOYAMA, Sept. 22, 1892)
Saghalien, Nayoro (III. T. MIYAKE, Sept. 9, 1906)

’ Pelwayapedji (I11. ’ Oct.-12. 1906)

REMARKS : — Most probably this is the species that some of our mycologists
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have taken to be identical with Ph. subeorticium (Schrank.) Wint. BANDI (1)
informs us, that Ph. subcorticium (Schrank ) Schroet. does not inhabit on Rosa
rugosa which is the host of the species in question. In fact this species differs from
the above-named in more than one point. Macroscopically it shows a large and
elongated cushion of teleutosori upon the petiole, which, indeed, is neither found nor
anywhere mentioned to be seen in the case of Ph. subcorticium (Schrank.) Wint.
Microscopically they disagree not only in the shape and size of the pedicel but also
in the nature of the papillum. Taking again the respective number of cells into
consideration we frequently come to another point of dissimilarity ; for in the case
of Ph. subcorticium (Schrank.) Wint. there always exist 7 or 8 cells only, while 10
celled form in our species is compsaratively often met with. Neither can this spe-
cies be identical with Ph. Rosae-sterigerae Diet. of North America. They differ
from each other in the size of the teleutcspores, and also in the color of the papilla
as well. Distinction between this species and Ph. americanum Diet. is also easily

noticeable, as we have already discussed in detail under the latter species.

On RUBUS.

8. Phragmidium Barnardi Plowr. ¢t Wint., var. pauciloculare Diet., Engl. bot.
Jahrb., Bd. 32, 1902, p.49 ; Diet., Hedwigia, Bd. 44, 1905, p.344 ; P. Henn,,
Engl. bot. Jahrb., Bd. 31, 1903, p.732; Sacc., Syll.,, XVIL p.399; Diet,
Ann. Mycol., Bd. 6, 1908, p.227.

Hosts and distribution.
Prov. Iyo, Maruho-mura (II. M. OKUDAIRA, June 17, 1992)
Prov. Tosa, Kamoda-mura (ITI. T. YOSHINAGA, Nov. 1907)
Prov. Settsu, Kobe (II. K. MIYABE, Sept. 5, 1889)
Prov. Mino, Ogaki (II. E. TOKUBUCHI, Dec. 28, 1898)
’ ,»  Gifu (ILI. IIL ” Oct. 1898)
Prov. Musashi, Oji (III. K. SENGOKU, Cet. 29 1895)
” » Urawa (III. N. NAMBU, Nov. 15, 1899)
Prov. Echigo, Gomads (II. 8. (TO, Aug. 20, 1908)
» ,»  Yahagi (IL. S. ITO, July 22, 1908)
Prov. Mutsu, Goshogawara (III. T. KASHIWAIL Oct. 1904)
” »  Furumaki (II. K. SENGOKU, Oct. 4, 1895)
Prov. Tburi, Numanohata (ITI. K. MIYABE et G. YAMADA, Nov. 1, 1900)
Oiwake (III. ) ’ ” Oct. 30, 1900)
» »  Mombetsu-(II. K. MIYABE, Aug. 14, 1890)
Prov. Shiribeshi, Zenibako (II. III. K. MIYABE, Oct. 5, 1891)
(IT. IIT. ’ Sept. 9, 1£96)

”» »

» ” ”»
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Prov. Shiribeshi, Zenibako (ITI. G. YAMADA, Oct. 20, 1899)
Prov. Ishikari, Maruyama (I. J. HANZAWA, May 8, 1901>
(ITT. M. KASAT, Sept. 10, 1908)

' ’ . (I. T. MIYAKE, June 8, 1901)
Moiwa (III. T. MIYAKE, Oct. 26, 1902)

” ” ”»

» ’ Makomanai (IIT. M. KASAIL Aug. 15, 1907)
» ’ Ishiyama (ITI. M. KASAI, Sept. 15, 1907)
» » Ishikari (IIT. G. YAMADA, Oct. 24, 1899)
’ " Asahigawa (III. K. MIURA, Oct. 10, 1906)
’ ’ Shimofurano (ITI. M. KASAI Sept. 20, 1908)
’ ' Chikabumi (ITI. T. MIYAKE, Sept. 1905)
’ ’ Kamuikotan (ITI. M. KASAI, Sept. 27, 1908)

Sapporo (TIT.:K. MIURA, Oct. 30, 1906)(I. K. MIURA, June 5, 1906)
(I1. E. TOKUBUCHI, Aug. 1895)(I. IT. E. TOKUBUCHI, June 30, 1890)(IIL.
III. E. TOKUBUCHI, Sept. 1895)(III. E. TOKUBUCHI, Oct. 1896)(I. K.
MIYABE, June 1890)(II. TII. K. MIYABE, Oct. 1889)(I. K. MIYABE, June
21, 1892)(IL. TII. K. MIYABE, Aug. 25, 1891)(IIL. T. MIYAKE, Oct. 21, 1992)
(II. III. M. KASAIL Sept. 13, 1908)(IL. III. M. KASAL Aug. 25, 1907)(II1. M.
KASAT, Oct. 10, 1907)(ITL. M. KASAT, Sept. 29, 1907) .
On Rubus phoenicolasivs Maxim.
Prov. Shiribeshi, Zenibako (IIL. G. YAMADA, Oct. 20, 1899)
REMARKS :— This endemic species was first described by DIETEL in 1903 as
a variety of Ph. Barnardi Plowr. et Wint., which is an Australian specics on Rubus
parvifolivs.  But the host of the present variety is not restricted to Rubus par-
vifolins only. For it has been found on Rubus phoenicolasius, and is also reported
to attack Rubus rosacfolius Sm. var. minor Hak. As to the Rubus parvifolius of
Japan, MATSUMURA (20) regards it as synonymous with Rubus triphyllus.  If it
is really so, the Australian host, on which DIETEL lays so much stress in draw-
ing bis conclusion, becomes a different thingv from the so-called Rubus parvifolius
of our land. Compared with the description and the photographic figures given
by MCALPINE our species appears to vary in divers points from the Australian
type, so far as the morphological characters are concerned.  All these reasons
readily tend us to throw doubts on the correctness of taking this species as a variety
of Ph. Barnardi Plowr. et Wint. But for the present we shall stick to the present

name which is so familiar to us.

9. Phragmidium griseum Diet., Engl. bot. Jahrb., Bd. 32, 1903, p.49; Sace.,
Syll.,, XVII, p.899; Diet., Hedwigia, Bd. 44, 1905, p.344.
Host and distribution.
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On Rubus incisus Thunb.
Prov. Tosa, Kamo-mura (II. ITI. T. YOSHINAGA, Aug. 15, 1905)
Prov. Kozuke, Myogisan (II. IT1. S. KUSANO, Nov. 4, 1899)
Prov. Shimotsuke, Nikko (IT. ITT. G. YAMADA & J. HANZAWA, Aug. 6, 1900
REMARKS : —  This is also one of our endemic specics described by DIETEL
in 1903. Among the few specimens I have had the ocession to examine, the one
received from S. KUSANO may be regarded as the best representative of the type.
It has two germ-pores in the uppermost cell of the teleutospore, situated w little
above the middle \of the cell, while in the other cells there are three set closely
under the septum. The general character of the teleutospore bears much resem-
blance to that of Ph. Yoshinagai Diet.” DIETEL holds the length, the papillum
and the constriction at septum as the distinetive points of their teleutospores. But
many well constricted and conically papillated teleutospores of Ph. Yoshinagai
Diet. have come under my observation which seem to stand in contradiction to

DIETEL’s remarks to a certain degree.

10. Phragmidium heterosporum Diet., Engl. bot. Jahrb., Bd. 22, 1963, p.625 ;
Sace., Syll.,, XVII, p.399; Diet., Hedwigia, Bd. 44, 105, p.344.
Host and distribution.

On Rubus trifidus Thunb.
Prov. Tosa, Kodono (II. T. YOSIIINAGA, Jan. 1908)
Prov. Izu, Ito (II. S. KUSANO, Jan. 3; 1900)
REMARKS :— This species is also endemic to our country. The first account

of it was given by DIETEL in 1903 after examining the specimen collected by S.
KUSANO at Ito, Prov. Izu. The materials I have examined were all in the ure-
dostage. DIETEL made remarks concerning the affinity of this species with Ph.
obtusum (Strauss) Wint. I have, however, hardly, any thing to say on this species,

as I have not been able to observe the teleutospores myself.

11. Phragmidium Nambuanum Diet., Ann. Mycol,, Bd. VI, 1908, p.227.
Host and distribution. '
On Rubus occidentalis L. var. japonica Miyabe.

Prov. Iburi, Eniwasan (1I. III. K. MIYABE et S. ARIMOTO, Aung. 6, 1902)
Prov. Ishikari, Moiwa (III. G. YAMADA, Oct. 17, 1897)

3 2 s (I1. I11. K. MIYABE, Oct. 19, 1803)
» » ” (IT. IIT1. y QOct. 11, 1901)
” ” 3 (I1I. s Nov. 3, 1897)

REMARKS : — This species is also one of our endemic forms of Phragmidium,
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recently described by DIETEL. The teleutosori resemble those of Ph. Rubi-Idaei
(Pers.) Wint. on Rubus Idacus var. strigosus. But under the microscope Ph.
Nambuanum Diet. will at once be distinguished by its characteristic broad, stout
and cylindrical teleutospores, conspicuous for the absence of papillum. This fungus

is comparatively common in the vieinity of Sapporo.

12. Phragmidium Rubi (Pers.) Wint., Pilze, p.230; Sacc, Syll., VIIL. p.745;
Schroet., Pilze Schles., p-3563 ; Plowr., British Ured. and Ustilag., p.224;
Fischer, Ured. Schweiz, p.418; Tubeuf, Handb., p.375; Klebahn, Zeits. f.
Pflanzenkr., Bd. 17, 1967, p.140-142.

Tcon.: Fischer, Ured. d. Schweiz, p.418, fig.290; Plowr., British Ured.
and Ustilag., pl. VI, fig.5; Tubeuf, Handb., p.375. fig.173 ; Ludwig,
Lehrb. d. Kryptogamen, p.475. fig.16.
Host and distribution.
On Rubus arcticus L.
Saghalien, Kusunnai (ITL T. MIYAKE, Sept. 8, 1907)

” Shikka (III. ’ Aug. 20, 1906)
" Solowiyohuka (IIT ,, Sept. 20, 1907)
REMARKS :— This species is a new addition to our flora. Rubus arcticus

L. scems to be a new host for this fungus. Uredo arclicus, recorded by LAGERHEIM
(15) as living on the same host plant, appears to have no connection whatsoever
with our present Phragmidium. The number of cells, a sharp papillum and
shorter pedicel are the characters which distinguish Ph. Rubi (Pers.) Wint. from
Ph. Rubi-Idaei (Pers.) Wint. and Ph. Rubi-japonici n. sp. So far as our present

knowledge is concerned, this species is found in Japan only in the Saghalien Island.

13. Phragmidium Rubi-Idaei (Pers.) Wint., Die Pilze, p.231 ; Sacc., Syll., VII,
p-448 ; Fischer, Ured. Schweiz, p.420; Schroet., Pilze Schles., p.355; Plowr.,
British Ured. and Ustilag., p.226 ; Klebahn, Zeits. fir Pflanzenkr., Bd. 17,
1907, p.141-142.

Icon : Dietel, Engl. u. Plantl, Pflanzenfam., 1. 1. p.71. fig.47. D; Fischer,
Ured. d. Schweiz, p.420. fig.291 ; Ludwig, Lehrb. d. Kryptogamen, p.
475. fig.15.
Host and distribution.
On Rubus Idaeus L. var. strigosus Maxim.
Kurile, Kanashiri, Zembekotan (ITI. H. TANAKA, Aug. 1893)
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Prov. Ishikari, Jozankei (ITI. G. YAMADA, Oct. 12, 1902)

. . Moiwa (IL TIL. T. MIYAKE, Oct. 4, 1903)
Y ,  Misomai (ITI. K. MIYABE, Oct. 11, 1905)
; .  Misomai (IIL. J. IANZAWA, Oct. 11, 1905)
” » Ishiyama (IIT. ” ’ 5 D
REMARKS : —  This is also one of the species newly added to our flora. The

fangus is comparatively abundant in the vieinity of Sapporo. Comparing our plant
to the North American specimens of Ph. Rubi-Idaet (Pers.) Wint. preserved in our
College Herbarium there remains hardly any doubt as to their identity. Ph. Rubi-
Idaci (Pers.) Wint. differs from Ph. Rubi (Pers.) Wint. by the number of the
cells and by tlhe shape of the papillum of the teleutospores. Also in spite of the
many apparent similarities existing between this species and Ph. Rubi-japonici n.
sp., they differ from each other in the length of the pedicel, and also in the form

of the uppermost cell.

14. Phragmidium Rubi-japonieci n. sp.

Telewtosori hiypophyllous, scattered, pulverulent, loose and black ; teleutospores
subeylindrical, €-11 celled, 72-120x 24-28 mmm., tapering or rounded at apex,
papillum acute, base rounded, not constricted at septum, uppermost cell longer than
the rest ; epispore thick, dark-brown, verrucose; germ-pores 3 or 4 in each cell;
pedicel shorter than or same as the spore-length, 60-110 mmm., flavate at,the base
and yellowish in the upper part.

Host and distribution.

On Rubus japonicus Maxim.
Prov. Ishikari, Jozankei (ITT. G. YAMADA, Oct. 12, 1902)

, . (IIL M. MIURA, Oct. 17, 1909)
. » ' (1. T. MIYAKE, Oect. 17, 1909)
REMARKS :—  The fungus under consideration was at first taken to be iden-

tical with Ph. Rubi-Idaei (Pers.) Wint. But after all we are rather inclined to
regard it as a new species.  Qur present type is easily distinguished' from Ph.
Rubi-Idaci (Pers.) Wint. by the shorter pedicel and also by the acute papillum of
its teleutospore.  Besides Rubus japonicus, being herbaceous, varies widely in its

habit from Rubus Idaeus var. strigosus.

1%, Phragmidium Rubi-Thunbergii Kusano, Tokyo Bot. Mag., Vol. 18, 1904,
p.147 ; Diet., Engl. bot. Jahrb., Bd. 37, 1905, p.104; Diet., Hedwigia, Bd. 44,
1905, p.344.
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Host and distribution.
On Rubus Thunbergii S. et 7.

Prov. Iyo, Iwayama (II. M. OKUDAIRA, May 21, 1899)

Prov. Settsu, Kobe (II. K. MIYABE, Sept. 5, 1389)

Prov. Sagami, Hakone (IT. K. MIYABE et G. YAMADA, April 12, 1901
. ., . (IL K. MIYABE, April 12, 1901)
., " ,  (IL N. HIRATSUKA, Aug. 2, 1898)

Prov. Musashi, Tokyo (IT. S. HORI, April 17, 1900)
, Y . (IIT. M. SHIRAI Noy. 1905
. ,  Hachioji (IT. Y. TAKAHASHI, July 27, 1593)

REMARKS :— This species is also endemic to our country. JUSANO’s original
description is said to have reached DIETEL, while his paper on Phragmidium in
1905 was in the press.. However, DIETEL made a short remark on this species
under Ph. Rubi (Pers.y Wint. var. mindctum J. Mill., saying “Als eine neue, in
dieser Arbeit noch nicht beriicksichigte Art erhielten wir wihrend des Druckes
noch Ph. Rubi-Thunbergii Kusano auf Rubus Thunbergii S. et Z. aus Japan. Sie
ist den anderen japanischen Art sehr ihnlich”. But nobody will think, that the
present species is allied to Ph. Rubi (Pers.) Wint. var. miniatum J. Mill., when
he once observed the smooth epispore of the former. In reality, the smoothness of
the epispore of Ph. Rubi-Thunbergii Xusano was not mentioned in the original
description of this species. Through the kindness of Prof. M. SHIRAT I got a
specimen of the teleutostage of the present species. Under the microscope the teleu-
tospore disclosed its resemblance to Ph. griseum Diet. in the character of the pa-
pillated apex and of the constriction at septum.  But, as the author of the species
well noticed in his remarks, the number of the germ-pores in each cell are 2, while
in the case of Ph. griseum they are generally 3. The length of the pedicel of

the present species is also always shorter than that of Ph. griseum.

16. Phragmidium Yoshinagai Diet., Engl. bot. Jahrb., Bd. 34, 1905, p.586;
Diet., Engl. bot. Jahrb., Bd. 37, 1905, p.104; Diet., Ann. Mycol., Vol. VI,
1908, p.227 ; P. Hennings, Engl. bot. Jahrb., Bd. 34, 1905, p.596.

Hosts and distribution.
On Rubus morifolius Sieb.
Prov. Tosa, Imai (IIL. T. YOSHINAGA, Oct. 4, 1908)
On Rubus crataegifolius Bge.
Prov. Iwaki, Togatta (IL. TII. K. MIYABE, Aug. 28, 1893)
Prov. Iwate, Asakishi-mura (II. ITI. Y. TAKAHASHI, Sept. 26, 1897)
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Prov. Rikuchu, Tsunagi-mura (II1I. Y. TAKAMASHI, June 17, 1897)
Prov. Mutsu, Hirosaki (ITI. N. HIRATSUKA, Sept. 29, 1€97)
Prov. Oshima, Nanae-mura (I1II. T. MIYAKE, Aug. 11, 1897)

’ ’ Hakodate (III. K. MIYABE, July 10, 1890)

Prov. Shiribeshi, Kumaishi (III. » 5 2D, 1890)
» » Otaru (ITI. G. YAMADA, Aug. 1898) '
» » ,»  (III. T. KAWAKAMI, Oct. 1898)

REMARKS :— Mr. T. YOSHINAGA kindly sent me, on request, a part of the
type specimen on Rubus morifolius, with which I was able to compare our Hok-
kaido forms on Rubus crataegifolius. On examination I came to know that they
are doubtlessly the same as ’h. Yoshinagai Diet.  Only point of difference is
that 6-celled teleutospores are comparatively often encountered 'in the case of the
Hokkaido-forms, while in the Tosa specimen the spores are always composed of less

than five cells.

On SANGUISORBA.

I

17. Phragmidium carbonarium (Schlechts.) Wint., Die Pilze, p.227; Fischer,
Ured. d. Schweiz, p.406 ; Sace., Syll.,, VII, p.751; Plowr., British Ured, and
Ustilag., p.227 ; Schroet., Pilze Schles., p.355; Dietel, Engl. bot. Jahrb., Bd.
27, 1900, p.567 ; Dietel, Hedwigia, Bd. 44, p.346 ; P. Hennings, Engl. bot.
Jahrb., Bd. 27, p.147.

Icon.: Fischer, Die Ured. d. Schweiz, p.407, fig.284; Dietel, Engl. u.
Plantl, Pflanzenfam., 1. 1. p.71. fig.47. E; Ludwig, Lehrb. d. Kry-
ptogamen, p.475. fig.22.

Hosts and distribution.
On Sanguisorba tenuifolia Fisch. var. alba Trautv. et Mey.
Prov. Shinano, Yatsugadake (ITI. T. MIYAKE, Aug. 5, 1903
Prov. Tshikari, Kita-mura (L K. MIURA, May 24, 1906)

» ” Sapporo (I. » » 26, 1906)
» » Horomui (I. G. YAMADA, July 3, 1902)(I. III. G. YAMADA, July 30,
1900)(L. IIL. 8. ITO, July 8, 1908)
' ' Fukagawa (I. III. T. MIYAKE, July 10, 1901)
. " Sarugawa (I. III. K. MIYABE, July 9, 1891)
» ” Tobetsu (I. I. SHIMIZU, July 21, 1890)
» » Tsuishikari (I. III. S. ITO, July 1907)
Prov. Oshima, Hakodate (II1. K. MIYABE, July 10, 1894)
” » Izumizawa (III. 9 » 13, 1890)

» » Kamiiso (ITL ' , 12 1890)



KASAI—ON THE JAPANESE SPECIES OF PHRAGMIDIUM. 43

Prov. Hidaka, Samani (III. Y. TOKUBUCHI, Aug. 8, 1892)

5 ' Numanohata (I. TIT. M. KASAT July 7, 1907)

” ' Niikapp (1. IIL. ” » 20, 1907
Prov. Iburi, Oshamambe (I. G. YAMADA, July 26, 1807)

’ »  Mororan (I. K. MIYABE, June 10, 1900)

’ » " (ITL. G. YAMADA, Aug. 3, 1898)
Rishiri Island, Oshitomari (ITI. T. KAWAKAMI, July 21, 1899)
Kaurile Island, Etrofu, Shana (I. K. MIURA, July 11, 1906)

» » ” Toro (1. ” » 24, 1908)
» ,  Shakotan (ITI. T. KAWAKAMI, Aug. 1, 1998)
» ” Etrofu, Shana (II1. » 5 3, 1898)

On Sanguisorba officinalis L.
Prov. Musashi, Tokyo (1I1. 8. KUSANO, May 30, 1897)
Prov. Shimotsuke, Nikko (1. III. G. YAMADA et J. HANZAWA, Aug. 6, 1900)
Prov. Rikuchu, Morioka (III. 8. ARIMOTO, July 15, 1903)
On Sanguisorba canadensis 1. var. medic Maxim.
Prov. Ugo, Chokaizan (I. K. MIURA, Aug. 28, 1905)

Prov. Uzen, Gwassan (III. " ,» 13, 1905)
o . (IL G. YAMADA, Aug. 7, 1601)
Prov. Iwaki, Zuwozan (III. K. MIYABE, Aug. 29, 1893)
Prov. Rikuchu, Iwatesan (ITL. °~ Sept. 4, 1893)
Kurile Island, Urup (I. K. MIURA, July 8, 1905)
REMARKS:—  This fungus is very common in northern Japan.
CONCLUSION.

In the preceeding pages it has been my endeavour to enumerate the seventeen
species of Phragmidium found in Japan. These embrace ten species hitherto found
in our country, four that have been unknown to us up to this day, and three that
appear to be quite new to science. Among these seventeen species eleven are found
only in this country.

Though proper justice has been done in their respective places, it seems worth
while to discuss briefly how the mistake with regard to the identification of Ph.
subcortictum (Sehrank.) Wint. and Ph. Fragariastri (DC.) Schreet. oceurred.

Originally Ph. subcorticium (Schrank.) Schreet. was a FEuropean species. It was
subsequently introduced into America and Australia. So far as our knowledge goes
this species is not found at all in our country. It is true that reference to it is
found in all our writings on this genus.  But of these writings one of DIETEL

is the earliest and practically the basis of all subsequent works. It has been my
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good fortune to get from the College Herbarium the very specimen (No. 92) collected
by Prof S. KUSANO at Mt. Takao, Prov. Musashi, on June 11, 1899, which
DIETEL reported upon as Ph. subcorticium (Schrank.) Wint. in 1901. Under the
microscope the above mentioned specimen showed to be nothing but Ph. Rosae-
winltifforac Diet. At the time of describing Fh. Rosae-multiflorae Diet. in 1905,
DIETEL did not give us the date and locality for the specimen, on which he
fonnded this new species. He only mentioned KUSANO, the collector’s name.
This fact makes it probable, that DIETEL used the same specimen in both occasions.

As regards the existence of Ph. Fragariastri (DC.) Schroet. in Japan, frequent
references are met with in our literature.  Both kinds of specimens on which P.
HENNINGS made his report have been also in our possession ~ While I was engaged
in the study of those specimens they appeared to us upon examination to differ in
no way from Pucciniastrum Potentillae Kom. This fact drew us on to a further
study and. closer examination of the above named Fucciniastrum. In the course of
my study my attention was directed to DIETEL’s remark under Pucciniastrum Poten-
tillac Kom., in his Uredineen Japonicee VI. (p.105), where he clearly sets down as
follows ; namecly “Es ist dies Pilz (Pucciniastrum Potentillae Kom.), der von P.
HENNINGS in Fungi japonici IV als Fh. Fragariastri (DC.) Schreet. aufgefithrt
Jist.” This remark of DIETEL fully agrees with and corroborates what I had found
to be the fact. Under Ph. Potentillae (Pers.) Karst., I have already said that in
our country Ph. Fragairiastri (DC.) Schroet. has not yet been found.

HOST-INDEX.

1. Potentilla L.
Potentilla chinensis Ser........... ... .. Phragmidium Potentillue (Pers.) Karst.
FPotentilla cryptotaeniae Maxim. ........... ... ..
Potentilla Dickinsit Er. et Sav................ ..
- Potentilla, gelida C. A. Mey. ... ............. ... ,
Potentilla Kleiniana W. et A. ... ..............
2. Rosa Tourn.

b

b

b2

Rosa acicularis Lindl....... ... .. Phragmidium fusiforme Schroet.
Rosa dahurica Pall....... e . Ph. americanum (Pk.) Diet.
Rosa laevigata Mich...... ........... Ph. Rosae-multiflorae Diet.

Rosa luciae Pr. et Roch. ........ .. Ph. japonicum Diet.
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Rosa multiflora Thunb... . ... ... Ph. japonicum Diet.
by e . ... fh. Rosac-multiflorae Diet.

Rosa rugosa Thunb.. .........0 ... . . Fh. Rosac-rugosae n. sp.
O BT Lh. ;/yezoense n. sp.

Rosa Wichuriana Crep..... .. ....... .. Ph. japonicum Diet.

3. Rubus L.

Rubus areticus 1o .. ... ... ... Phragmidiuvm Rubi (Pers.) Wint.

Rubus cratacegifolius Bge. . ... ... .. ... Ph. Yoshinagai Diet.

Rubus Idacus 1. var. strigosus... ....... Ph. Rubi-Idaei (Pers.; ‘Wint.

Rubus incisus Thunb..... .. .............Ph. grisewm Diet.

Rubus japonicus Maxim. .. ............. Ph. Rubi-japonici n. sp.

Rubus morifolius Sieb. ... .............. Ph. Yoshinagai Diet.

Rubus oceidentalis 1., var. japonicus. .. Ph. Nambuanum Diet.

Rubus parvifolivs Ti................. ... Ph. Barnardi var. pauciloculare Diet.

Llubus phoenicolusius Maxim........................ 5 ’

fiubus Thunbergic S. et 4. ........ ... Ph. Lubi-Thunbergii Kusano.

Liubus rosaefolivs Sm. var. minor. ...... Ph. Barnardi var. pauciloculare Diet.

Rubus trifidus Thunb. ................ . Ph. heterosporum Diet.

4. Sanguisorba L.

Sanguisorba canadensis L. var. media. .. Ph. carbonarium (Schlecht.) Wint.

Sanguisorba. officinalis Xu....................... . ”
Sanguisorba tenuifolia Fisch. var. alba. ... ... .
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Scribner,F.L. Report of the Chief of the Section of Vegetable Pathology. 1838,
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p.369-372.

25. Sydow, H. et P. & Fungi Indie orientalis Pars II. (Ann. Mycol.,, Bd. 5, 1907,
Butler E. J.  S. 485-515.)
26. Thiimen, F. Von.  Beitrige zur Pilz-Flora Sibiriens.

EXPLANATION OF FIGURES IN PLATE I

All the figures were drawn with the aid of a camera-lucida, magnification being about 390

times. Ph.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

heterosporum Diet. is not included being unable to get the teleutospore of the same.
1. FPhragmidium Potentillae (Pers.) Karst.
2. Phragmidium americanum (Ph.) Diet.

3. Phragmidium fusiforme Schreeter.

+. Phragmidivm japonicum Diet.

5. Fhragmidium Rosae-multiflorae Diet.

6. Phragmidiuin Rosae-rugosae n. sp.

7. Phragmidium yezoense n. sp.

8. Phragmidium Barnardi Plower. et Wint. var. pauciloculare Diet.
9. Phragmidium griseum Diet.

Fig.10. Phragmidium Nambuanum Diet.

Fig.11. Phragmidium Liubi (Pers.) Wint.

Fig.12. Phragmidium Rubi-Idaei (Pers) Wint.
Fig.13. Phragmidium Lubi-japonici n. sp.

Fig.14. Phragmidium Rubi-Thunbergii Kusano.
Fig.i5. Phragmidium Yoshinagai. Diet.

Fig.16. Phragmidium carbonarium (Schlecht.) Wint.

] =

— F LB O % 4 Dietel K 3. Hedwigia 5% E € € Phragmidium (T 5K
ABMAE AR rACc LN CEFREYaElRye do HEHERD
WMECERbCREYr ONRIBHIKAFCIEZ 20800, &I
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EERCRTHonNRIABHEBEODZ2BIATHE-H LT 2 ¥
BNLlo AZNYALWMEBTICANCETIIOLEANMED I
+ =B E¥ 5 B Y Pho Potentillae (Pers) Karst, Ph. Fragariastri (DC.)
Schreet., Ph. japonicum Diet., Ph. Rosa=-mulliflorae Diet., Ph. subcorticium (Schrank.)
Wint., Ph. Barnardi Plowr. et Wint. var. paucilooulare Diet, Fh. griseum Diet.,
Ph. heterosporum Diet., Ph. Nambuanum Diet., Ph Yoshinagai Diet., Ph. Rubi-
Thunbergii Kusano, % ¢X Ph. carbonarium (Schlecht.) Wint. 7 b & ¥ 4R 41 3t
HEVBEEDOHRECIKRNETLY LREE 2 3 DD W Ph Fragariastri (DC.)
Schroet., f (X Ph. subcorticium (Schrank.) Wint. o> — 8 13 & ¢ A& 36 10 # € &
5B DR b,
M 4 Ph. Fragariastri O A FFEW M & L TRB H D5 VITE 6 L
—F JLEH O = 4 P. Hennings I %3 Engler’s botanisches Jahrbiicher 5% [
i 45 18 ¥ % Fungi Japonici IV. i AFE ¥ 2% 2 10452 38R 5 1L 4
SFUBEOTHRIIERGLYETI2CE>THLIBREEONR D
BB YWG T 5 2 & ( Pusciniastrum Potentillae Kom. 0 25 #: % 3
DD EZ b A, MBI L T Dietel KL H > T FH& L
T P. Hennings K DR B R 2 ¥ 5 M ¥ 23 Dh b, 2N ¥ B4 34t
A 5 Potentille [ 0 HL W T F 4 T 5 Phragmidiun 3R Ph. Po-
tentillae (Pers.) & —f & 5 D b
&K T Ph. subcorticium (3T R PR BEE SR LR TR L b 72
2DIEG DIELRHFEY D Plragnidivm DB BT HE I T —T ILEH
. O—4 Dietel K #SAM & R —F A& 4 & L Engl bot. Jahrb. % k1< 88 %
TEEXWR LBEANEERIO WX 6 DM I TR T ILHEY
2(DYPHELEBOTIREBEIRS DDA bo 4 Dietel Ik o fif i Ph
subcorticum % FH RORLICHF I HERIC L b BT X —-FTLE
O #i 4 Dietel K 3 HifE & L € B8 ¥ 5 Ph. Rosae-muliiflorae & ¥ G ¥ &
TH2RMAKEODERE YRR T, LIAEBLEZEF BT
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PRBOTMENRBLHREIIDLR 6 FHBFEMRNLEN
HY3RACTRETROBRER R ¥ m T L Ik 22o2Z KD T
HERM—-EBRYAGTRERH Y IIDELDHOIBZRLEHELDIDE by
RICBZ2EFTICHFEYE D Phragmidivm 3 FFM BT 2L 4 D
BeRTHELIABEZN LA -2 bERUITLERY ML
THHEELLHFETIIDOLHMERFET I IDLEBHBERR
22D THAH K ¥ Ph loswrugose, ik & ¥ Ph. yezoense & fy % ¥ bo
DEBRN2MBRKR) CHE _BELrEAHSERI b BEITNIZT
B A& E Phragmidivm DA R+ Y ML 2 Db, WL TEHES
DEFJFTI b THENCEBEYREMT 2 2L 270, AZMEA
ML mliificzn el do AHEMELBOLABLRE T
d Ph. americanum (Pk.) Diet., Ph. fusiforme Schroet., Ph. Rubi (Pers.) Wint., Ph.
Rubi-Idaei (Pers.) Wint., Ph. Rosae-rugose n. sp., Ph. yezomse n. sp. J& (X Ph.
Rubigjaponici n. sp. % § L ¥,
MEOMArME ¢ TR BT C+ LM E R bo Mk MEME
LU~ A M 13 Phe japonicum Diet., Ph. Rosw-multiflore Diet., Ph. Barnards
Plows. et Wint. var. pauciloculare Diet., Ph. griseum Dict., Ph. heterosporum D'et.,
Ph. Nambuanum Diet., Ph. Yoshinagai Diet., Ph. Rubi-Thunbergii Kusano, Ph.
Losee-rugose n. sp., Ph. yezoense n. sp. J¢X Ph. Eubi-japonici n. sp. 7> + — # &

o

=10

BHDUHMACAKA R 2 LERHHOFEMBDYE I NE X

D 1 Lo
1. Potentilla L.
Phragmidium Potentille (Pers.) Karst.

Potentilla chinensts Ser. BT T AT

» Cryptotaenice Maxim. T Y E b

» Dickinsit Fr. et Sav. A % ¥4
gelida C. A. Mey. I ¥~ X% v 4

»
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Fotentilla Kleintana W. et A. T~ 4 F

2. Rosa Tourn.
Phragmidium americanum (Pk.) Diet.

Fosa dahurica Pall. H T T T
Ph. fusiforme Schreet.
Losa acicularis Lindl, R I F T

Ph. japonicum Diet.

Ttosa Lucie Fr. et Roch. PR S
,,  mulliflora Thunb. BRI S 5
,,  Wichuriana Crep. F Y o 24T

Ph. Rosae-multifloree Diet.
Rosa lacvigata Mich. F = A T
5 multiflora Thunb. 2 AT

- Ph. Eosae-rugose n. sp.
Bosa rugosa Thunb. » v F R

Ph. yezoense n. sp.

Losa rugosa Thunb. . » = F A
3. Rubus. L.
Phragmidivin Barnardi Plowr. et Wint. var. paucilvculare Diet.
Hubus parvifolius L. F v e 4 F T
" phoenibolasius Maxim. v 7L ui FT
5 rosaefolius Sm. var. minor Hack. N Z A F T

Ph. griseum Diet.

Lubus incisus Thunb. = 7 4 F =
Ph. heterosporum Diet.

Rubus trifidus Thunb. I T AT
Ph. Nambuanum Diet.

Rubus occidentalis L. var japonicus Miyabe. 2 w 4 # =
Ph. Rubi (Pers.)) Wint.

Rubus arcticus L. F v 4 F =
Ph. Rubi-Idewi (Pers.) Wint.

Rubus Ideus L. var. strigosus Maxim. EN A4 F =
Ph. Rubijaponici n. sp.

Rubus japonicus Maxim. =7 4 F

Ph. Rubi-Thunbergii Diet.



KASAT-ON THE JAPANESE SPECIES OF PHRAGMIDIUM. 51

Rubus Thunbrgii S. et Z. 2 A F
Ph, Yoshinagai Diet. a

Rubus crategifolius Bge. 2 FAF =

Rubus morifolius Sieb. 7 =~ A F T

4. Sanguisorba L.
Phragmidium carbonarium (Schlecht.) Wint.
S(mgu'isorbd canadensis L. var. medic Maxim
vy AR=9vEeHY
» officinalis L. Jvee v
» tenuifolia Fisch. var. alba Trautv. et Mey.
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1. T. MIYAKE, On Puccinia Parasitic on the Umbellifere of Japan. Journ.
of the Sapporo Agric. Coll. Vol. IL. Pt. 3. 1906.
2. 8. ITo, On the Urediness Parasitic on the Japanese Graminee. Journ.

of the Coll. of Agric. Tohoku Imp. Univ. Sapporo. Vol. ITI. Pt. 2. 1909.
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