
 

Instructions for use

Title Studies on the Melampsoraceae of Japan

Author(s) HIRATSUKA, Naohide

Citation Journal of the Faculty of Agriculture, Hokkaido Imperial University, 21(1), 1-40

Issue Date 1927-08-17

Doc URL http://hdl.handle.net/2115/12618

Type bulletin (article)

File Information 21(1)_p1-40.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP

https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp


Studies on the Melampsoraceae of Japan. 

By 

Naohide Hiratsuka. 

With 2 Text-figures. 

Introduction. 

The study of the Melampsoracem of Japan began with the pioneer 
work of Dr. NAOHARU HIRATSUKA, my father, who in 1896 described 
fourteen species belonging to this group in his graduation thesis, 
entitled "Melampsorm of Japan." prepared under the direction· of 
Prof. K. MIYABE in the Phytopathological Laboratory, Sapporo Agri
cultural College, but, that paper was never published in its original 
form. However, under the title of "Notes on some Melampsorre of 
Japan I (1897), II (1898), III (1900)", 8 species including 4 new 
species were reported in the Tokyo Botanical Magazine. 

Since 1923, the writer has been studying on the subject relating 
to Plant Pathology and Mycology under the direction of Profs. K. 
MIYABE and S. ITo in the Botanical Institute, Hokkaido Imperial 
University, and has had a good opportunity to carryon the study of 
the Japanese Melampsoracem which his father started thirty years ago. 
In the present paper, the writer intends to report on a part of some 
taxonomic study of the Melampsoracere of Japan. 

In conclusion, I wish to express my heartiest thanks to Profs. 
K. MIYABE and S. ITo for their kind help and valuable advice, and 
to my father for his constant encouragement and assistance in sup
plying me with many valuable specimens collected by him. 

[Jour. Facul. Agric., Hokkaido Imp. Univ. Sapporo, Vol. XXI, pt. 1. June. 
1927.] 
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I. Melampsoridium Parasitic on the 
Japanese Species of Alnus. 

So far as we can ascertain, lYIelampsoridium Alni (THUM.) DIETEL 
is the only species of JJlelampsoridium known to be parasitic on 
Alnus. In 1878, THUMEN63

) described the uredostage of this fungus 
on Alnus viridis DC. under the name, lYIelampso1'a Alni THUM. 
The teleutostage had remained undescribed until 1895, when TRANZ
SCREL67J recorded it on the same host plant collected in the Urals and 
Siberia. After two years, NAOHARU HIRATSUKA3

7) identified the fungus 
on Alnus incana WILLD. var. glwuca AlT. (=A. hinuta TURCZ.) 
with Melampsora Alni THUM. 

In 1899, the genus lYIelampsoridium was newly established by 
KLEBAHN(1

) taking for its type species, ]}Ielampsora betulina TUL. on 
Betula alba L. In the next year, DIETEL14

) transferred Melampsora 
Alni THUM. on Alnus Vi1'idis DC. to the new genus by TRANZSCHEL'S 
description, and named it J.vIelampso1·idium Alni (THUM.) DIET. In 
1903, DIETEL17

) reported that Alnus firma SIEB. et Zucco (var. Siebol
diana WINKL.?) collected by S. KUSANO and N. NAMBU at Atami 
and Mt. Amagi is a new host plant of the latter species. In 1909, 
SYDOW60

) identified a Melampsoridium parasitic on Alnus incana 
VVILLD. var. glauca AlT. (=A. hirsuta TURCZ.) collected by NAOUARU 
HIRATSUKA at Sapporo, with lYIelampsor·idium Alni (TUUM.) DIET. in 
his Exsiccati and in 1913 he61

) also reported that those on the same 
host plant collected by M. MIURA at Ishie, Provo Mutsu and Maru
yama near Sapporo, are of the same species. Recently, in 1924, K. 
TOGASHl64

) stated that Melampsorid·ium .fllni (TUUM.) DIET. occurs on 
Alnus Maximowiczii CALI" at Oshidomari (Rishiri) and Kabuka 
(Rebun), Provo Kitami. 

The writer made a comparative study on the lYIelampsoridil&m 
parasitic on the different species of Alnus in Japan, and came to the 
conclusion that besides Melampso1'idium Alni (THUM.) DIET., there 
are three other species, all new to science, namely, J.l1elampsor·idium 
Hiratsukanum S. ITo, lYI. Alni-pendulce HIRATSUKA and M. Alni
jirrnce HIRATSUKA. 

1. Morphological studies. 
A. Pseudoperidium of the uredosorus. 

When THUIIIEN described Melampso1"a Alni TUUM. on Alnus 
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viridis DO., no description was given of its pseudoperidium. In 1891, 
. TRANZSCHEL6

:;) found the pseudoperidium of this fungus and described 
it as follows:-" Pseudoperidio hemisphmrico tectis, ostiolo pseudo
peridii dentibus longis, acutis, erectis ornato." According to this 
description, he clearly observed the ostiolar spines on the opening of 
the pseudoperidium. In 1897, NAORARU HIRATSUKA3

7) described and 
illustrated the ostiolar spines of Melampsoridiurn on Alntts hi1'Stlta 
TURCZ. in his paper. 

In 1899, KLEBAHN, who established Melamsporidium, gave the 
following description of the genus:-

" lJ-Ielampsoridium noV. gen.: Aecidien vom Peridermium-Typus, 
blasenformiger Pseudoperidie; Membran der Aecidiosporen mit Stab
chenstructur. Uredolager von einer halbkugeligen Pseudoperidie 
bedeckt, die sich am Scheitel mit einem Loche 6ffnet; Paraphysen 
fehlend oder wenigstens nicht von kopfig-keulenformige Bau. Teleu
tosporen wie bei lYIelampsora." In the above description, no special 
attention was paid to the ostiolar spine of the pseudoperidium. 

In their monograph, P. & H. SYDOW62
) gave the following de

scription of its uredostage as the generic characters:-
" Sori uredosporiferi subepidermales, parum erumpentes, minuti, 

rotundati, peridio hemisphmrico, firmo tandem superne poro rotundo 
aperto cincti, cellulis peridii ostiolaribus longe acutato-productis." He 
referred to the presence of the ostiolar spine as one of the characters 
of this genus in his description. Since then, no reports have appeared 
on the ostiolar spine of Melampsoridium. 

In the writer's view, the ostiolar spine of pseudopesidium is an 
important character for the classification of the genus Melampsoridittm. 
There are two different forms of the ostiolar spines in the Japanese 
species of ltIelampso1'idium on Alnus. One of them is of a very long 
acute spine, while the other is of a very short one. The ostiolar 
cells of these two forms are measured as follows:-

1. 32.4-55.8 fl. 
2. 21.6-32.4 fl. 

The species of Alnus affected by the Melampsor'idium having the 
ostiolar spine of the former type always belongs to the section 
" Gymnothyrsus ", while the other belongs to the section "Alnobe
tula" (including " Biju1'catu,s "). Therefore the writer used the term 
"Long-spined form" or "Gymnothyrstts-form" to represent the 
species of lYIelampso1'idinm of the former type and "Short-spined 
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form" or " Alnobetula-form" for the latter. 

B. Uredospore. 

THUMENC3
) in his original description stated that the uredospores 

of Melampsom Alni THUM. are produced in chains, but, TUANZSCHELG5
) 

corrected it after the examination of THUMEN'S type specimen, report
ing that the uredospores are not produced in chains, but are borne 
singly on a pedicel. The writer also observed the same fact on the 
uredospores of all the species of lIfelampsoridium on Japanese Alnus. 

'rhe writer noticed that there are some notable differences in the 
echinulation and size among the uredospores of these species of 
1Jlelamps01'idium. The uredospores on Aln'us hi1'suta TURCZ. and A. 
firma 8IEB. et Zucco val'. Sieboldiana WINKL. are densely echinulate 
over the whole surface without any spineless portion, while those on 
Aln'l,ts Maximowiczii CALL. and A. pendula MATSUM. are also 
echinulate, but there is a spineless portion at the apex, where the 
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Fig. 1. The graphical l'epreBentat'ion of the wize oj the ureaospores 
on four different specic8 oj Aluus. 1. 

Lenp;th 1n ",1.. 
;u:~ .U.g 

Length in Micron. 

------ Spores on Alnus hirsuts. 

------------------- Spores on A. nendula. 
---------- Spores on A. Maximowiczii . 

. ---------- Spores on A. firma val'. 

'\ . /. ". ' \ ! \.. /(\ 
! ... I /' 1'. : ..! ' . 

"""/ XI \\ 
i/ \ . \ 
',' \ . /1 \, \ . 

I:... \ \. 
/ / '. . . 
i' .. \ \ 

I /' ... \. '.\ 

/ .. \ / / \ "\ ...... 
I... '" ......... 

' .... _-_.. '''. 
31.> lb.O JU 

Sl"boldlana. 



Studies on the j'JIIelarnpsomcece oj Japan 5 

epispore is very thin. 
Another point of difference which must be considered is the 

measurements of the spores. The writer has measured four hundred 
uredospores on the different species of Aln'u,s and obtained the results 
shown in the following graphs. (Fig. I & II) 
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Fig. II. The graphical representation of the size oj the uredospores 
on jour diffel'ent species oj Alnus. II. 
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TABLE I. 

Showing the meaS1I.1'C1nents oj the 1l?'cclosporcs 
on joU?' species oj Almls. 

Length (in JL) Width (in JL) 

Host plant 
Range Majority Range Majority 

Alnus hirsuta. 21.6-34.2 20.2 10.4-15.2 12.8 

A. pendula. 27.0-43.2 34.2 8.8-14.4 12.0 

A. Maximowiczii. 32.4-46.8 39.6 8.8-15.2 1l.2 

A. firma var. Sieboldiana. 34.2-46.8 39.6 12.8-20.0 17.6 
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From the above graphs and table, we can deduce tho following 
facts:-

1, Spores on Aln'lJ,s h-irsuta are remarkably shorter in length 
than those on the other three species of Aln1~s. 

2. Spores on Alnus firma var. Sieboldiana are remarkably wide. 
3. Spores on Aln1('s lYlaximowiczii are more slender than those 

on Alnus pendnla. 
C. Teleutospore. 

In 1895, TRANzscHEL first recorded the teleutostage of Mclamp
sorid'ium on Alnus and gave its description as fol1ows:-

"Soris teleutosporiferis hypophylJis, pulvinatis, parvis, smpe 
confiuentibus, immaturis aurantiaco-fuscis vel fusco-purpureis, maturis 
atro-fuscis. Teleutosporis cylindricis vel prismaticis, membrana fusca, 
contentu allrantiaco prmditis, usque ad 45 I" long., 13 I" crasso." 

The writer made careful observations on the morphology of the 
teleutospores on Alnus hi1'suta, A. lYlaximowiczii and A. pendula, 
but detected no remarkable differences among them in their size, 
shape and colour. The measurements of the teleutospores on three 
different species of Alnus are shown in the following lines:--

1. On Alnus hirsuta. 32.4-45.0x10.8-16.21". 
2. On A. Maximowiczi'i. 32.4-46.8 X 12.6-18.0 1". 
3. On A. pend~da. 34.2-46.8X12.6-16.21". 

The teleutostage on Aln'Us firma val'. Sieboldiana has not yet 
been observed by the writer. 

2. Classification of Melampsol'idium parasitic on the 
Japanese species of Alnus. 

The writer considered the following morphological characters of 
the fungi as criteria for the classification of Melampso1'idit~m parasitic 
on four species of Alnus. 

1. The shape and size of the ostiolar spine of pseudoperidium. 
2. The echinulation of the uredospore. 
3. The measurement of the uredospore. 

From these characters, J.Ylelampsoridium parasitic on the Japanese 
species ot Alnus may be considered to belong the following four 
distinct species:-

1. Melampsoridium Alnob (THthr.) DIET. 

on Alnus Maximowiczii. 
2. Melampsoridium Hiraisukanonm S. ITo nov. sp. 
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on Alnns hi1'8uta. 
3. lJfelamps01'idit~m Alni-firmce HIRATSUKA nov. sp. 

on Alnus firma var. Sieboldiana. 
4. Melampsoridium Alni-pendulce HIRATSUKA nov. sp. 

on Alnus pendula. 
Key to the Japanese species of Melampsoridium on Alnus. 

1. Long spined form (Gyrnnothyrs'l.ls form) (32.4-55.8 p long). 

7 

Uredospores echinulate throughout, without a spineless portion. 
Uredospores 21.6- 34.2 X 10.4-15.2 p. 

1) Melampso1'idium Hiratsukanum S. ITO. 
2. Short spined form (Alnobetula form) (21.6-32.4 p long). 

Uredospores echinulate throughout, without a spineless portion. 
Uredospores 34.2-46.8 X 12.8-20.0 p. 

2) Mela'rnpsoridium Alni-firmce HIRATSUKA. 
uredospores with a spineless or smooth portion. 

Uredospores 27.0-43.2 X 8.8-14.4 p. 
3) Melwrnpsoridium Alni-pendulce HIRATSURA. 

Uredospores 32.4-46.8 x 8.8-15.2 F. 
4) lJfelampsoridium Alni (Tnih.r.) DIET. 

3. Descriptions of Melampsol'idium parasitic on the 
Japanese species of Alnus. 

1. Melampsoridium Alni (THU~I.) DIETEL 

in Engl.-Prantl, Natiirl. Pflanzenfam. I, 1. Abt.**, p, 551, 
1900-SYD. Monogr. Ured. III, p. 430, p.p.-ARTH. in N. Amer. 
Fl. VII, p. 680, 1925, p.p. 

Syn. ]}Ielamps01'a Alni THUM. in Bull. Soc. Impel'. Nat. Moscol1, 
LIlI, p. 226, 1878-SACC. Syll. VII, p. 595-TRANZSCH. in Script. 
Bot. Hort. Univ. Petropol. III, p. 139, 1891; IV, p. 301, 1895. 

Uredosori hypophyUous, scattered or gregarious, minute, round, 
0.18 to 0.4 mm in diameter, reddish yellow; pseudoperidia hemisphe
rical, persistent, peridial cells polygonal, firm, ostiolar cells ovate
conical, extended into acute or acuminate conical spiny apex, 21.6-
32.4 p long; uredospores oblong-clavate or linear-oblong, 32.4-46.8 
x 8.8-15.2 p, epispore colourless, echinulate, rather thin, the thin
nest at smooth apex; paraphyses rudimentary. 

Teleutosori hypophyllous, minute, scattered or gregarious, 0.3-
0.5 lllm across, purplish or blackish brown; teleutospores s11bepidermal, 
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32.4-46.8)( 12.6-18.0 p; epispore light yellowish brown, rather thin, 
smooth. 

Hab.· On leaves of Alnus lIIuxirnowiczi'i CAlL (=A. viridis DC. 
val'. sib'i1'icu REGEL) CZJliyumu-hunno7ci). 
Honshu: 

Provo Shimotsllke: Mt. Shirane (II, Aug. 7, 1900, G. Yamada 
& J. Hanzawa) .. 
Ho7clcaido: 

Provo Oshima: Onuma (II, III, Oct. 29, 1922, Naohide Hira
tsuka); Mt. Komagatake (II, III, Sept. 28, 1924, N aohide Hiratsllka). 

Provo Shiribeshi: Raiden-toge (III, Oct. 5, 1901, G. Yamada). 
Provo Ishikari: Sapporo (II, III, Oct. 8, 1924; II, III, Oct. 9, 

1924; II, III, Oct. 15, 1924, Naohide Hiratsuka); Yamahana (II, 
III~ Oct. 25, 1924, Naohide Hiratsllka); Mt. Moiwa (II, III, Oct. 6, 
1924, H. Takasugi); Makomunai (II, III, Oct. 23, 1924, Naohide 
Hiratsuka); Mt. Teine (II, III, Sept. 27, 1925; II, III, Oct. 19, 1924, 
Naohide Hiratsuka); Mt. Sapporo (II, III, Sept. 23, 1922, N aohide 
Hiratsuka). 

Provo Kitami: Oshidomari (Rishiri) (II, III, Oct. 10, 1923, K. 
Togashi); Kabuka (Rebun) (II, III, Oct. 12, 1923, K. Togashi). 

Provo Kushiro: Mt. Oakan (II, III, Sept. 10, 1925, Naohide 
Hiratsuka). 
Saghalien: 

Nayoro (II, III, Sept. 6, 1906, T. Yliyake); J\ft. Ushoro (II, Ill, 
Aug. 30, 1907, T. Miyake) .. 

Distrib. Siberia and Japan. 
Remarks; In 1925 and 1926, the writer inoculated the. sporidia 

of the present fungus all the leaves of LMix Kr.empfcri SARG. and 
succeeded in getting its, mcidial stage, of which he will treat, together 
with the experimental results of the related species, in another paper. 

2. Melampsoridium Alni-pendul~ HIRATSUKA nov. sp. 

Soris uredosporiferis hypophyllis, maculis flavidis vel l'ufis, 
sparsis vel laxe aggregatis, minutis, rotundatis, 0.1- 0.4 mm dium., 
aureis; pseudopel'idio hemisphrerico, ex cellulis minutis, cubicis, 
cellulis ostiolaribus acutato-productis, 21.6-32.4 f' longis; uredosporis 
oblongis vel clavatis, ad apicem levis, deorsum versus laxiuscllle 
breviterque aCllleatis, 27.0-43.2 X 8.8 -14.4 p, episporio hyalino; soris 
telcutosporiferis hypophyllis, subepidermicis, sparsis vel aggregatis, 
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minutis, rufo-brllnneis vel atro-brllnneis; teleutosporis prismaticis vel 
clavatis, levis, flavidis, 34.2-46.8x12.6-16.2 1-', episporio ca. 1.0 p. 
crasso. 

Hab. On leaves of Almts pend-nla l\1ATSGM. (=A. iil'ma SIEB. et 
Zucco val'. m16ltinervis REGEL) (Hime-yashabushi). 
Honsh{i, : 

Provo Yamashiro: Kyoto (II, III, Oct. 1, 1924, K. Togashi). 
Provo Mutsu: Sukayu (II, III, Sept. 26, 1926, S. Ito & Naohide 

Hiratsuka). 
Ho7c7caido: 

Provo Shiribeshi: 
II, III, Oct. 10, 1926, 

Distrib. Japan. 

Zenibako (II, III, Sept. 8, 1926, S. Iwadare; 
Naohide Hiratsnka). 

Remarks; This fungus is closely allied to JJ1ela?npso?'id-ium, 
(THihL) DIE'!'., from "which it differs by its shorter uredospores. 

3. Melampsoridium Alni-firmae HIRATSUKA noy. sp. 

Alni 

Syn. 1l1elampsoridium. Alni SYD. (non DIETEL) in l\1onogr. Ured. 
III, p. 430, p.p.-ARTH. in N. Amer. Fl. VII, p. 680, 1925, p.p. 

Soris nredosporiferis hypophyllis, maculis rufo-brunneis efforman
tibus in epiphyllo nervis limitatis, sparsis vellaxe aggregatis, minutis, 
rotundatis, flavo-brllnneis; pseudopel'idio hemisph::erico, firmo, ex 
cellulis minutissimis, cubicis, levis, cellulis ostiolaribus acutato-pro
ductis, 21.6-30.6 I-' longis; uredosporis oblongis vel ellipsoideis, 
ubique breviter echinulatis, 34.2-46.8 x 12.8-20.01-', episporio 1.5-
2.0 I-' crasso; teleutosporis adhuc ignotis. 

Hab. On leaves of Alm6s firma SlED. et ZGCC. var. Sieboldiana 
WINKL. (Yashabushi). 
Honshu: 

Provo Izu: Atami (II, Aug. 1, 1898, Y. Takahashi & Naoharu 
Hiratsuka). 

Distrib. Japan. 
Remarks: This is a remarkable species, differing from JJ1elam

psoridiv,m Alni and JJ1. Alni-pendulae in many important points, viz. 
in the larger size and thicker membrane of the uredospores which 
ha.ve echinulation over the whole surface. 

4. Melampsoridium Hil'atsukanum S. ITo nov. sp. 

Syn. J1Ielarnpsom Alni HIRATS. (non THUMEN) in Bot. Mag. 
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Tokyo, XI, p. 46, tab. IV, fig. 4-11, 1897. 
Mela'lnpso?'idium Alni SYD. (non DIETEL) in Monogr. Ured. III, 

p. 430, p.p.-ARTB. in N. Amer. Fl. VII, p. 680, 1925, p.p. 
JYI. Alni WILSON in Transact. Brit. Myc. Soc. IX, p. 140, 1923. 
Soris uredosporiferis hypophylIis, maculas rubro-flavas in epiphyllo 

efformantibus neI'vis limitatis, sparsis vel aggregatis, minutis, rotun
datis, 0.2-0Amm diam., aurantiaco-flavidis; pseudoperidio hemi
spha;rico apice POl'O rotundo tandem l'Upto cinctis; peridio firmo, ex 
cellulis polygonalibus, minutis, levis, cellulis ostiolaribus longioribus 
32.4-55.8 JL longis ad apicem longe acutato-productis composito; 
uredospol'is globosis, subglobosis, ovatis vel ellipsoideis, ubique laxe 
breviterque echinulatis, 21.6-34.2x10.4-15.2 JL, epispol'io hyalino, 
ca. 1.0 JL crasso; paraphysibus rudimentariis, fusiformibus; soris 
teleutospol'iferis hypophyllis, subepidermicis, sparsis vel aggl'egatis, 
minutis, primitio flavis, dein brunneis vel purpureo-brunneis, tandem 
atro-brunneis; teleutosporis prismaticis, flavis, 32.4 -45.0 X 10.8 -16.2 
JL, episporio ca. 1.0 JL crasso. 

Bab. On leaves of Aln'Us hirs1tta TURCZ. (=A. ineana 'VILLD. 
val'. hi?'s1tta SPACR.) (]{e-yamahannoki). 
Honshu: 

Provo Rikuchll: Gosho-mura (II, III, Sept. 3, 1897, Y. Takahashi). 
Shikokn: 

Provo Tosa: Joki-mura (II, Nov. 1903, T. Yoshinaga). 
Holc7caido: 

Provo Oshima: Mt. Komagatake (II, III, Sept. 28, 1924, Nao
hide Hiratsuka). 

Provo Iburi: Mt. Yoichi (II, July 22, 1923, Naohide Hiratsuka); 
Numanohata (II, III, Nov. 1, 1900, K. Miyabe & G. Yamada); 
Chitose (II. III, Sept. 19, 1926, Naohide Hiratsuka; II, III, Oct. 10, 
1900, G. Yamada). 

Provo Shiribeshi: Zenibako (II, III, Oct. 6, 1895, K. Miyabe); 
Raiden-toge (II, III, Oct. 5, 1901, G. Yamada). 

Provo Ishikari: Sapporo (II, III, Sept. 1898, J. Hanzawa; II, 
III, Sept. 21, 1900, Naoharu Hiratsuka; II, III, Oct. 9, 1924, Nao
hide Hiratsuka); Maruyama (II, Aug. 3, 1924; II, Aug. 17, 1924; 
II, Sept. 14, 1924; II, Sept. 16, 1922; II, III, Oct. 11, 1924, Nao
hide Hiratsuka); Mt. Moiwa (II, Aug. 29, 1924; II, Aug. 31, 1922, 
Naohide Hiratsuka); Malwmanai (II, III, Oct. 23, 1924, Naohide 
Hiratsuka); Garuga,\'a (II, III, Oct. 12, 1924, Naohide Hiratsuka; 
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II, III, Oct. 24, 1905, J. Hanzawa); Mt. Teine (II, Sept. 2, 1924, 
Naohide Hiratsuka); Jozankei (III, Oct. 16, 1924, Naohide Hiratsuka); 
Mt. Sapporo (II, III, Sept. 28, 1922, Naohide Hiratsuka). 

Provo Teshio: Nayoro (II, III, Sept. 23, 1926, Naoharn Hiratsuka). 
Provo Hidaka: Mt. Apoi (II, Aug. 17, 1912, K. Kondo). 
Provo Kushiro: Pirikaneppu (Akan) (II, Sept. 9, 1925, Naohide 

Hiratsuka); Mt. Meaken (II, III, Sept. 14, 1925, Naohide Hiratsuka); 
Rubeshibe (Akan) (II, III, Sept. 8, 1925, Naohide Hiratsuka); Aku
betsu (Akan) (II, III, Sept. 7,1925, Naohide Hiratsuka); Shirikoma
betsu (Akan) (II, III, Sept. 11, 1925, Naohide Hiratsuka); Onnemo
shiri (Akan) (II, Aug. 19, 1926, Naohide Hiratsuka). 
Saghalien: 

Nayoro (II, III, Sept. 6, 1906, T. Miyake); NIt. Suzuya (II, July 
27, Hl07, T. Miyake). 

Distrib. Japan, Europe and North America (?). 
Remarks; The writer made successful inoculation experiments 

on the leaves of Larix Kcempjc1'i SARG. ,,-ith the sporidia of the 
present fungus. 

JJielamps01'idium parasitic 011 Aln't~s incmw and A. gl't~tinosa 

collected in Scotland was identified by ,\VILSON71) with a doubt with 
Melampsoridium Alni (Tnthr.) DIET. According to him, the uredo
spores of his specimens are usually smaller than those of JJielampsoyi
dium betulinum KLEB. and are echinulate over the whole surface of 
the wall. These characters point out a close affinity of the Scottish 
species to our MelampsM'idium Hiratsnkanttm S. ITo, rather than to 
Melamps01'idium Alni (TUUM.) DIET. which has the largest uredo
spores with a smooth portion at the apex. Moreover, the fact that 
Alnus incana and A. glutinosa belong to the same section, Gymno
thY1'8'rl8, as our host, proves beyond all doubt that the species under 
consideration is distributed to Europe and may possibly also to North 
America. 
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II. Thekopsora Parasitic on the Japanese 
Species of Prunus. 

In their monograph, P. &; H. SYDOW recorded nine species of 
'1'helcopsom, among which the species parasitic on P1'unus is only 
one, Thclcopsom arcolata (FR.) P. MAG~US. According to their record, 
this species occurs on three different spf'cies belonging to the section 
Paclus; namely, Pnmus Padus, P. se1'otina and P. virginiana. 

In 1901, this fungus was first recorded by IDETA40
) from Japan, 

and after his record, it was also reported by SHIRAI"7), SYDOWGl
), etc. 

NAOTIARU HIRATSOKA, my father, described in his graduation 
thesis presented to the Faculty of Sapporo Agricultural College in 
1896 a new species, The7~opso1'C(' Psc'ndo-Cemsi which is parasitic on 
Pnonus se1'Tulata LINDL. val'. sae/talinens-is MAK. (erroneously iden
tified. with P1'unus Pseudo-Cerasus LINDL.), but tho description has 
remained unpublished up to the present. 

The writer has examined in addition to his own, a rich collection 
of the specimens of Thelcopsom parasitic on the Japanese species of 
P1'U1WS, preserved in the Herbarium of Hokkaido Imperial University. 
After a careful examination, he has come to the conclusion that there 
are two distinct species of '1'hekopsora in our country. 

The species of Pnonus found. to be affected by '1'hekopsorc(, in 
Japan are four in number. They are P1'ltn1tS Fadus L., P. Ssiwi 
FR. Scm,I., P. seTrt,lata LINDI~. val'. sachalinensis MAI(. and P. 
Oerasus L. Among these four species, P1'ltnus Paclus and P. Ssio'i'i 
belong to the subgenus Padus and other two, Prunus ser1'ulata val'. 
sachalinensis and P. Oerasus belong to the subgenus Oems1ls. 

1. Comparative study of Thekopsora on the 
different species of Prunus. 

The writer used the following materials for the measureme'nts of 
the spores of the fnngi on different species of P'I'1tn1ts. 
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TABLE II. 

}}Iatcrials jor the rncaW1'c?nent oj the SPO'J'cs on the 
d,i,ffe?'ent species of PrWl1ls. 

13 

Host plant Collector Localit.y Date Stage of the 
fungus 

Prunus Padus. Y. Tokubuchi. Maruyama 13/XI, 1895 II,III. near Sapporo. 

P. Ssiori. The writer. Mt. Kuro·dake, 
(Ishikari). 12/IX, 1926 IT,IlL 

P. serrulata, var. N. Hiratsuka. Sapporo. 25/IX, 1896 II, III. sachalinensis. 

P. Cerasus. The writer. Sapporo (cult). 20/IX, 1922 II,III. 

The writer made measurements of tyW hundred uredo~pores from 
each material and got the following results:-

TAJ3LE III. 

Showing the meaSu?'crnents oj thc nrcdosp01'es of 'Thekopsom 
on JOU?' spcc·ies oj PnLn1IS. 

I~ength (in flo) Width (in flo) 
Host plant 

I Majority I :i\Iajority Range Range 

Prunus Padus. 14.4-25.2 18.0 10.8-18.0 14.4 

P. Ssiori. 14.4-23.4 18.0 10.8-18.0 14.4 

P. serrulata yar. sachalinensis. 19.8-30.6 25.2 12.6-18.0 16.2 

P. Cerasus. 19.3-34.2 25.2 12.6-18.0 16.2 

From the above table, we find that the fungi on four species of 
P?'unus may be divided into two groups according to the size of the 
uredospores. One of them is composed of the first and second species 
belonging to the subgenus Padus, whose uredospores are very much 
smaller than those of the third and fourth species of the Ccmsus
group. As to the position of the uredosori and the character of the 
pseudoperidia as well as the ostiolar cells there could not be found 
any remarkable difference between them. 

As to the teleutospores, measurements were also made of fifty 
spores from material shown in Table II. The result is as follows:-
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TABLE IV. 
Showing the mcasu?'C?nents of the tele'utosporcs of The7copsom 

on fonr species oj Prnnns. 

Height (in fl Diameter (in f) 
Host plant 

Range Range 

Prunus Padus. 16.2-24.3 14.4-25.2 

P. Ssiori. 16.2-23.4 13.5-27.0 

P. serrulata var. sachalinensis. 23.4-28.8 16.2-27.0 

P. Cerasus. 25.2-28.8 16.2-27.0 

From the above table, we find that the teleutospores on the 
subgenus Cemsns are longer than those on the Paclu,s-group. And 
the writer noticed that there is a remarkable difference between them, 
in the shape and the epispore of the teleutospores, namely, the teleuto
spores of the former are oblong to ovate, forming in the spacious 
€pidermal cell without pressing one another, so they do not assume 
polygonal shape, aud its epispore is uniformly thin, while those of 
the latter are globose or subglobose, generally polygonal with pressing 
one another, and its epispore darker and slightly thickened at the apex. 

2. The nomenclature and description of the fungi. 

From the aboye mentioned facts, it is evident that Thelcopsora 
on four different species of Prnnns may be divided into two distinct 
species, that is the fungus on the subgenus Cerasns differs from one 
on the subgenus Padus. The latter is identical with Thelcopsom 
areolata (FR.) P. MAGN., while the former with Thelcopsora Pseu,do
Gemsi, which was described by N AOHARU HIRATSUKA in his gradua
tion thesis. 

1. Thekopsora areolata (FR.) P. MAGNUS 

in Sitzungsber. d. Ges. Naturf. Freunde zu Berlin, p. 58, 1875-
SACCo Syll. VII, p. 764-SYD. Monogr. Ured. III, p. 459, 1915; Ann. 
Myc. XI, p. 110, 1913. 

Syn. Scleroti1t1n a1'eolatum FR. Syst. Myc. II, p. 263, 1823. 
JJfcla1Y/,psom arcolat1tm FR. Summa Veg. Scand. p. 482, 

1849. 
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111. Padi WrNT. in Pilze Deutschl. I, p. 244, 18S1-PWWR. 
Monogr. Ured. p. 246, 1889. 

Pucciniastru1n Padi DIET. in Engl.-Prantl, Natiirl. Pilan
zenfam. I, 1. Abt.;f*, p. 47, fig. 53, C-D, 1898-FrscH. Ured. Schw. 
p. 463, fig. 303, 1904-LIRo, Ured. Fenn. p. 503, 1908. 

Thekopsora Padi KLEB. in Pringsh. Jahrb. f. wiss. Bot. 
XXXIV, p. 378, 1900. 

Th. Padi GROVE, Brit. Rust Fungi, p. 368, fig. 276, 1913. 
Th. Padi BUB.~K, Rostpilze I?ohmens, p. 187, fig. 45, 1908. 

Uredosori hypophyllous, minute, scattered or gregarious, on the 
violet or reddish brown coloured angular spots; pseudoperidia hemi
spherical, persistent; peridial cells polygonal, thin; ostiolar cells large, 
smooth; uredospores globose to ellipsoidal, 14.4-25.2x10.8-18.0 p... 
commonly 18.0 X 14.4 p..; epispore colourless, finely echinulate. 

Teleutosori amphigenous, mostly epiphyllous, intracellular, formed 
in the epidermal cells, at last forming dark-brown to black discolora
tion on the surface of the leaf; teleutospores globose, subglebose or 
ovate, somewhat polygonal, divided into 2 to 4 cells, 16.2-23.4 p.. 
high, 13.5-27.0 p.. in diameter; epispore smooth, yellowish brown, 
darker and generally slightly thickened at apex. 

Hab. On leaves of Prnntos Padus L. (Yezo-no-1~wamizuzakt~1·a). 
Holckaid8 : 

Provo Ishikari: Sapporo (II, III, Oct. 14, 1913, K. Miyabe); 
Maruyama (II, III, Oct. 13, 1895, Y. Tokubuchi). 

On leaves of Pmnns Ssiori FR. SCHM. (ShI1l'i-zalcum). 
Holckaid6 : 

Provo Iburi: Chitose (II, III, Sept. 1, 1896, K. Miyabe; II, 
III, Oct. 12, 1900, G. Yamada). 

Provo Shiribeshi: Inaho-toge (II, III, Oct. 7, 1901, G. Yamada). 
Provo Ishikari: Sapporo (III, Sept. 9, 1895, Naoharn Hiratsuka); 

II, III, Oct. 4, 1896, K. Miyabe; II, III, Oct. 10, 1895, K. Miyabe 
<-~ Y. Tokubuchi); Maruyama (II, Oct. 4, 1895, K. Miyabe; III, Nov. 
14, 1925, Naohide Hiratsuka); Mt. Moiwa (II, III, Aug. 26, 1896, K. 
Miyabe); J6zankei (II, III, Oct. 17, 1909, M. Miura7f

); Mt. Kuro
dake (II, III, Sept. 13, 1926, Naohide Hiratsuka). 

Provo Kushiro: Mt. Meakan (II, III, Sept. 14, 1925, Naohide 

* SYDO,yGl) recorded Prunu.~ Padus L. as its host plant, but, after the writer's 
examination of the original specimen, he found that this host plant is Prunus Ssiori 
FR. SeIm., not P. Pad!ts L. 
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Hiratsuka). 
Saghalien: Soroiyofuka (II, III, Sept. 26, 1907, T. Miyake). 

Distrib. Europe, Manchuria and Japan. 
Remarks: The genetic relation of this species has been experi

mentally demonstrated by KLEBAHN, 4~, 43) TUBEUF70l and FISCHER\'S) in 
Europe. According to these authors, the mcidial stage of this fungus 
is Aeeidi·t~m strobilin1~m R.EESS on the cone-scales of Pieea e~eelsa. 

In our country, old specimens on the fallen cones of Pieca Glchni 
and P. jezocYlsis, have been collected in different places of Hokkaido, 
but as they are all completely devoid of the rccidiospores and pseudo
peridial cells, it is appropriate he1'e simply to mention the existence 
of a Pel'idenninm on the cones of Glehn's and Yezo Spruce and to 
leave the affirmation of their genetic relation for a futuro study. 

2. Thekopsora Pseudo-Cerasi HIRATSUKA nov. sp. 

Soris urodosporiferis hypophyllis, maculis flavo-brunneis, sparsis 
vel aggregatis, minutis, 0.1-0.3mlll diam., diu epidermide tectis, 
tandem poro centrali apertis et pulverulentis; pseudoperidio hemi
spha:rico, firmo, ex cellulis minutis cubicis, cellulis ostiolaribus vero 
tunica crassiori pra:ditis; uredosporis ovatis, ellipsoideis vel oblongis, 
breviter echinulatis, 19.8-30.6x12.6-18.0 p, episporio hyalino; 
soris teleutosporiferis amphigenis, plerumque epiphyllis, crustaceis, 
minutis usque majoribus confluentibusque, sffipe angnlatis et nervnlis 
limitatis, purpnreo-brnnneis vel castaneo-brunneis; teleutosporis intra
cellular, in cellnlis epidermidis evolutis, ovatis vel oblongis, 2--4-
cellularibus, flavidis vel pallide brunneolis, levis, 23.4- 28.8 p altis, 
16.2-27.0 p htis; episporio 1.0-1.5 p crasso. 

Hab. On leaves of Pn~?ws sel'ndala LINDT .. var. sac7wlinensi8' 
MAK. (Yezo-yarnazah(,m). 
Hokkaido: 

Provo Ishikari: Sapporo (II, III, Sept. 25, 1896, Naoharu 
Hiratsuka; II, Sept. 1900, G. Yamada; II, III, Oct. 1896, Y. Toku
bnchi; II, III, Oct. 21, 1899, K. Miyabe; II, lIT, Oct. 30, 1894, 
Y. Takahashi & Naoharu Hiratsuka). 

On leaves of PnLnllS CCra8~[8 L. (Seiyo-mizah(m). (Gnlt.) 
Hokkwido: 

Provo Ishikari: Sapporo (II, III, Sept. 17, 1896; II, III, Sept. 
10, 1895, K. Miyabe; II, III, Sept. 25, 1896, Naoharu Hiratsuka; 
II, III, Oct. 17, 1897, Y. Tokubuchi; II, III, Sept. 20, 1922, Nao-
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hide Hiratsuka); Maruyama (II, III, Sept. 23, 1923, Naoharu & 
Naohide Hiratsuka; II, III, Oct. 30, 1920, Y. Homma); Kotoni (II, 
III, Sept. 16, 1896; II, III, Nov. 10, 1926, Naoharu Hiratsuka); 
Jozankei (II, III, Sept. 23, 1925; II, III, Nov. 7, 1926, Naohide 
lIiratsuka). 
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III. Thekopsora on the Japanese Species of Ericacere. 

In SYDOW'S monograph,Gl) four species of Thekopso-ra are described 
as parasitic on the Ericacem, namely, Thekopsom Vacciniorum KARST. 
(including Th. mY1·tillina KAHST.), Th. sparsa (WINT.) P. MAGN., 
Th. minima (ARTH.) SYD. and Th. Gaultherim SYD. In 1916, 
CRUCHET10

) added a species of 'l'hekopsom on Oalluna vulgaris and 
ETica ciliaris, Thekopsom PischeTi CRUCH. Of these five species that 
have hitherto been known to the scientific world, only one species, 
'l'hekops01'a Vacciniorum KARST. has been reported to belong to our 
mycological flora. 

In 1905, P. HENNINGS::'» identified the uredostage of the rust 
fungus on Vawinium hirtum THUNB. collected by T. Y OSHINAGA on 
Mt. Eboshiwashio, Provo Tosa with Thekopsora Va,cciniorum KARST. 
Recently, TOGASHIG4

) reported that he had collected this species on 
Vaccinium Vitis-ldcea L. at Momoiwa, Rebun Is1., Provo Kitami. 

The writer has been able to examine some valuable specimens of 
'l'hekopsom of the Japanese Ericacem, which are preserved in the 
Herbarium of the University, besides quite a large number of the 
specimens in his OWn collection. Among these specimens, the writer 
found growing on the Ericacem of our country, six different species 
of Thekopsom of which, three species, namely, 'l'hekopsom haklcodensis 
ITo et HmATsuKA, 'l'h. Menziesice HmATsuKA and Th. Tripetaleice 
HIRATSUKA are ascertained to be new to science, and two species, 
Thekopsom spa1'sa (WINT.) P. MAGN. and Th. mY1·tillina KARST. to 
be new additions to our flora. 

Key to the Species oj 'l'hekopsoTa on the Japanese E1"icacece. 
1. Ostiolar cells of the pseudoperidia in uredosori smooth. 

Ostiolar cells large, 36.0-43.2x10.S-18.0 1-'. 
1) Thekopsora hakkodensis ITO et HmATsuKA. 

Ostiolar cells small, 21.6-30.6x7.2-14.4 1-'. 

Uredosori large, on Sect. Vitis-ldcea. 
2) Thelcopso?'a Vaceiniomm KARST. 

Uredosori small, on Sect. JYIYTtill'l.Ls. 
3) ThelcopsoTa myrtillina KARST. 

2. Ostiolar cells of the pseudoperidia in uredosori echinulate. 
Ostiolar cells small, membrane almost uniformly thin, 

7.2-18.0x7.2-10.81-'. 
Uredospores 18.0-28.8 x9.0-14.4 1-', on .Menziesia. 
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4) '1'hc7~opsom Menziesia: HIRATSUKA. 
Uredospores 21.6- 34.2 X 13.5-16.2 fL, on T1'ipetaleia. 

5) Thekopsora T1'ipetctlcia: HIRATSUKA. 
Ostiolar cells large, membrane extremely thick at the base. 

Uredospores 28.8-50.4 x 18.0-23.4 fL. 
6) Thelcopsora spatsa (WINT.) P. MAGN. 

1. Thekopsora myrtillina KARSTEN 

Myc. Fenn, IV, p. 59, 1879. 
Syn. Aecidiu?n? Jll'!ptilli SCHUM. Enum. Pl. Srell. II, p. 227,1803. 

Uredo pustulatct val'. Vaccinii ALB. et SCHW. Consp. Fung. 
Nisk. p. 126, 1805, p.p. 

U. Vacciniorum DC. Fl.' frany. VI, p. 85, 1815, p.p.
COOKE, Hand book of Brit. Fung. p. 527, 1871, p.p. 

Jlfelctmpsora Vaccinii 'VINT. in Pilze Deutschl. I, p. 244, 
1881, p.p. 

M. Vacciniorum SCIIROT. Pilzc Schles. I, p. 365, 1887, 
p.p.-PLOWR. Monogr. Ured. p. 246, 1889, p.p. 

Pucciniastmrn l11yrtilli AR'l'H. in Result. Sc. Congr, Bot. 
Vienne, p. 337, 1906; in N. ArneI'. :F'l. VII, p. 109, 1907. 

P. Vacciniorum DIET. in ENGL.-PRANTL, Natiirl. Ptlan
zenfam. I, Abt. 1,** p. 47, 1897, p.p.-FISCH. Ured. Schw. p. 467, 
fig. 305, 1904, p.p.-TROTT. Fl. Ital. Crypt. Ured. p. 384, 1914, p.p. 

P. Vacciniorurn LAGERH. in Troms5 Mus. Aarsh. XVII, 
p. 93, 1895-LIRo, Ured. Fenn. p. 515, 1908, p.p. 

The!copso1'(j, Vacciniorum DE TONI (non KARSTEN) in SACCo 
Syll. VII, p. 765, p.p.-BUBAK, Rostpilze B5hmens, p. 188, 1908, p.p. 
-Gz. FRAG. Fl. Iber. Urea. II, p. 268, fig. 132, 1925, p.p.-GROVE, 
Brit. Rust Fungi, p. 371, fig. 277, 1913, p.p.-SYD. MOllogr. Urea. 
III, p. 462, 1915, p.p. 

Uredosori hypophyllous, scattered or gregarious, minute, 0.1 to 
0.21mm across, round, yellowish brown; pseudoperidia hemispherical, 
firm; periaial cells small, epispore thin; ostiolar cells oblong or 
clavate, 21.6-30.6x7.2-14.4 fL, smooth; uredospores globose, sub
globose to ovate, 16.2-30.6 x 14.4-19.8 fL, sparsely echinulate. 

Teleutosori hypophyllous, brown to reddish brown; teleutospores 
intracellular, in the epidermal cells, globose, subglobose to ellipsoidal, 
.somewhat angular, 16.2- 21.6 fL high, 13.5-23.4 fL in width, divided 
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into 2 to 4 cells; epispore smooth, uniformly thin, light yellow. 
Hab. On leaves of Va,ccini~~m a:cillare NAKAI (Kv,?'o-'usngo). 

Honsh,u: 
Provo Mutsu: Mt. Hakkoda (II, Sept 27, 1926, S. Ito &: Nao

hide Hiratsuka). 
On leaves of VacciniH?n B1~ergeri MIQ. (US11.rloki). 

Honshu: 
Provo Mutsu: Mt. Hakkoda (II, III, Sept. 27, 1926, S. Ito &; 

Naohide Hiratsuka). 

kurousugo) . 
Hokkaido: 

On leaves of Vaccinimn Chamis80nis BONG. (Yezo-

Provo Kushiro: Mt. Meakan (II, Aug. 22, 1926; II, Sept. 14, 
1925, Naohi(~e Hiratsuka); Mt. Oakan (II, III, Sept. 10, 1925, 
Naohide Hiratsuka). 

On leaves of Vaccinium hiritt?n TflUNB. (S1moki). 
Shikoku : 

Pro\,. Tosa: Mt. Eboshiwashio (II, June, 1903, T. Yoshillaga). 
On leaves of Vaccinium tdiginosV/fH L. (Kw'o-mamcnoki). 

Hokkaido; 
Provo Ishikari: Kumonotaira (Taisetsu-zan) (II, Sept. 10, 1926, 

Naohide Hiratsuka). 
Saghalicn: 

Shikka (II, Oct. 192.5, S. Kagabayashi). 
Distrib. Europe, North America and Japan. 
Remarks: In Japan, this species occurs on the above mentioned 

five species of Vaccinh~m, belonging to Sect . .Ll1y?,tillus. Its teleuto
spores were found only on Vaccinium Clwmissonis and V. Bne?'gc?'i. 

The present species is easily distinguished from the related species, 
The7copso1'a Vacciniorum KARST. by the much smaller size of its 
uredosori. CLINTONS

) was the first to show the recidial stage of the 
present species to be formed on Tsuga canadensis in 1910, and in 
1912, his statement was confirmed by FRASER.27J But, in our country, 
inoculation experiments have not yet been made. 

2. Thekopsora Vacciniorum KARSTEN 

Myc. Fenn. IV, p . .58, 1879-BuBAK, Rostpilze B6hmens, p. 188, 
1908, p.p.-Gz. FRAG. Fl. Iber. Ured. II, p. 132, 1925, p.p.-GRovE, 
Brit. Rust Fungi, p. 371, 1913, p.p.-SACC. Syll. VII, p. 765, 
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p.p.-SYD. Monogr. Ured. III, p. 462, 1915, p.p. 
Syn. Uredo ptlstnl(~la var. Vawini'i ALB. et Scmv. Consp. Fung. 

Risk. p. 126, 1805, p.p. 
U. Vacciniorum DC. Fl. fran y. VI, p. 85, 1815, p.p.

COo:.;:E, Hand book of Brit. Fung. p. 527, 1871, p.p . 
.illel(~mpso1'a Vaccinii 'WIN'!'. in Pilze Deutsch!. I, p. 244, 

1881, p.p . 
.ill. Vacciniornm SCI1HOT. Pilze Schles. I, p. 365, 1887, 

p.p.-PLOWR. Monogr. Ured. p. 246, 1889, p. p. 
P1[cciniast1'll,m V(~cciniorn1n DIET. in ENGL.-PRANTL, Natiirl. 

Pflanzenfam. I, Abt. 1,7f* p. 47, 1897, p.p.-FISCH. Ured. Schw. p. 
467, 1904, p.p.-TRO'l'T. Fl. Ital. Crypt. Ured. p. 384, 1914, p.p. 

Ureclosori hypophyllous, solitary or ill small groups, minute, 0.21 
to 0.55 mm across, brown to dark brown; pseudoperidia hemispherical, 
firm; peri dial cells rather small, cubical; ostiolar cells oblong to 
clavate, 21.6-30.6x7.2-14.4 p, smooth; uredospores subglobose, 
ellipsoidal to broadly obovate, 18.0-2S.8x14.4-19.8 p; epispore 
rather thin, echinulate; contents yellowish coloured. 

Teleutospores unknown. 
Hab. On leaves of Vaccinium Vitis-Idma L. (Kokemomo). 

IIonsln1 : 
Provo Mutsu: ~It. Hakkoda (II, Sept. 27, 1926, S. Ito & Nao

hide Hiratsuka). 
IIokkaido: 

Provo Iburi: i\oboribetsu (II, Oct. 12, 1923, T. Nakayarna). 
Provo Ishikari: Mt. Sapporo (II, Sept. 23,1922, Naohide Hira

tsuka); Mt. Karanuma (II, Sept. 17, 1922, T. Asuha); Kumonotaira 
(Taisetsu-zan) (II, Sept. 11, 1926, Naohide Hiratsuka). 

Provo Kitami: Momoiwa (Rebun) (II, Oct. 12, 1923, K. Togashi). 
Provo Kushiro: Mt. Oakan (II, Aug. 21, 1926, Naohicle 

Hiratsuka). 
Distrib. Europe, Kamchatka and Japan. 
Remarks: As far as can be ascertained by the writer, the 

teleutostage of this fungus on Va,ccini1[m Vitis-Idma. has not been 
collected in any country. 

3. Thekopsora hakk6densis ITo ET HIRATSUKA nov. sp. 

Soris uredosporiferis hypophyllis, sparsis vel aggregatis, minutis, 
rotundatis, 0.16 - 0.5 mm diam., brunneis, epidermide elevata diu 
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tectis, poro centrali tandem apertis, pseudoperidio firmo homisphmrico, 
ex cellulis minutis, cellulis ostiolaribus clavatis, 36.0-43.2 x 10.S
lS.0 fl, levibus; uredosporis subglobosis, late ovatis vel ellipsoideis, 
echinulatis, 16.2-27.0x14.4-19.8 fl, episporio hyalino 1.0-2.0 fl 
crasso, paraphysibus rudimentariis; teleutosporis adhuc ignotis. 

Hab. On leaves of Leucothoc G1'ayana MAXIM. (Hanahirinoki). 
Honshu: 

Provo Mutsu: Mt. Hakkoda (iI, Sept. 27, 1926, S. Ito & Naohide 
Hiratsuka). 

Distrib. Japan. 
Remarks: The present fungus is related to l'hckopso1'a myrtillina 

and Th. Vaccini01'um, and can be distinguished from them by its 
larger ostiolar cells. The teleutostage of this species is still unknown. 

4. Thekopsora Menziesire HIRATSUKA nov. sp. 

Soris uredosporiferis hypophyllis, sparsis vel aggregatis, minutis, 
rotundatis, 0.1-0.21 mm diam., aurantiacis, epidermide diu tectis, 
tandem poro centrali apertis et pulverulentis, pseudoperidio hemi
sphmrico firmo, ex cellulis minutis, cellulis ostiolaribus subglobosis vel 
ellipsoideis, 7.2-18.0 x 7.2-10.8 fl, echinulatis; uredosporis ellipsoi
deis vel ovatis, lS.0-2S.8 X 9.0-14.4 fl, episporio hyalino ca. 1.0-
1.5 fl crasso; soris teleutosporiferis amphigenis, plerumque epiphyllis, 
rufo-brunneis; teleutosporis in cellullis epidermalibus evolutis, solitariis 
vel irregulariter aggregatis aut latera liter conjuctis, globosis, sub
globosis vel oblong-prismaticis, fiavidis, levibus, 4-6-cellularibus 
(plerumque 4), 12.6-21.6 fl Jatis, 18.0-21.6 fl altis, episporio 1.0-
1.5 fl crasso, poris germinationis conspicuis. 

Hab. On leaves of ]}fcnziesia pentandm MAXIM. (Ko-y81'aJ.:utsn
tsuji). 
Honshu: 

Provo Mutsu: Mt. Hakkoda (II, Sept. 27,1926, S. Ito & Naohide 
Hiratsuka). 
Hokka'id8 : 

Prov.lshikari: Mt. Teine (II, Sept. 27, 1925, Naohide Hiratsuka). 
Provo Kushiro: Mt. Meakan (II, III, Sept. 15, 1925, Naohide 

Hiratsuka). 
Distrib. Japan. 
Remarks: The present fungus is closely allied to Thekopsora 

Tripctalcice HIRATSUKA, and can be easily distinguished from it by 
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the size of the uredospores as well as the characters of the teleutospores. 

5. Thekopsora Tripetaleiae HIRATSUKA nov. sp. 

Syn. U1'edo Tripetaleice DIET. in Ann. Myc. XII, p. 85, 1914-
SACCo SyU. XXIII, p. 926-SYD. Monogr. Ured. IV, p. 440, 1924. 

Soris uredosporiferis hypophyllis, maculis indeterminatis fuscis 
vel atro-purpureis insidentibus, sparsis vel paucis laxe aggregatis, 
minutis, rotundatis, 0.1-0.24 mm diam., fiavidis, pseudoperidio 
hemisphffirico, ex cellulis minutis, cellulis ostiolaribus subglobosis 
vel ellipsoideis, minute echtnulaiis, 7.2-18.0x7.2-10.8 p.; uredo
sporis subglobosis, ellipsoideis vel oblongis, subtiliter denseque 
echinulatis, 18.0-34.2 x13.5-16.2 p., intus pallide fiavidis, episporio 
hyalino, ca. 1.5 p. crasso; soris teleutosporiferis plerumque epiphylIis, 
rarins hypophyllis, minutis, sffipe angulatis et nervulis limitatis, usque 
flavo-brunneis; teleutosporis in cellulis epidermidis evolntis, solitariis 
vel pluribus lateraliter conjunctis et applanatis, globosis, subglobosis 
vel oblongis, 2-4-cellularibus, flavidis vel pallide fiavo-brunneis, 
levibus, 16.2-19.8 p. altis, 12.6-19.8 p. latis, episporio ca. 1.5 p. 
crasso, poris germinationis inconspicuis. 

Bab. On lea,Yes of T1'ipetaleia braeteata MAXDl. (lJIiyama
hotSl1tsuji). 
Honshu: 

Provo Shimotsuke: Mt. Shirai (II, Aug. 7, 1900, J. Hanzawa 
& G. Yamada). 

Provo Mutsu: Mt. Iwaki (II, Aug. 24, 1896, K. Kikuchi; II, 
Sept. 12, 1897, Naoharu Hiratsuka); Mt. Hakkoda (II, Sept. 27, 
1926, S. Ito & Naohide Hiratsuka). 
Hokkaido: 

Provo Oshima: Onuma (II, III, Oct. 29, 1922, Naohide Hiratsuka). 
Provo Ishikari: Mt. Kuro-dake (II, Sept. 12, 1926, Naohide 

Hiratsuka). 

isutsuji). 
Honshu: 

On leaves of T1'ipetaleia pan'ieulata SIEB. et Zucco (1[0-

Provo Rikuchu: Mt. Iwate (II, Aug. 24, 1897, Y. Takahashi). 
Hokkaido: 

Provo Hidaka: Samani (II, April 29, 1900, T. Kawakami). 
Distrib. Japan. 
Remarks: It is very rare to find the teleutospore-stage of the 
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present species, most of the specimens we have examined being in 
the uredostage. 

The writer combined the present fungus with Uredo T1"ipetaleice 
DIE'r. 22

) on Tripetaleia bracteata MAXIM. collected by K. TAMURA at 
Mt. Fuji, Provo Suruga. Although we have not been able to examine 
its authentic specimen for comparison, DIETEL'S original description 
of the fungus coincides so exactly with our species that I do not 
hesitate to consider them to be identical. 

6. Thekopsora sparsa (WINT.) P. MAGNUS 

Pilze von Tirol, Vorarlberg und Liechtenstein, p. 118, 1905-Gz. 
FRAG. Fl. 1MI'. Ured, II, p. 269, fig. 133, 1925-SYD. Monogr. Ured. 
III, p. 464, tab. XX, fig. 162, 1915. 

Syn. MelampsoTa spa1'sa WI:-;IT. in Pilze Deutschl. I, p. 245, 
1881-SACC. Syll. VII, p.593. 

Pucciniast1'um spa1'sum FISCH. Ured. Schw. p. 469, fig. 
306, 1904-ARTH. in N. Amer. Fl. VII, p. 108, 1907-Lmo, Ured. 
Fenn. p. 520, 1908-TRoTT. FI. Ital. Crypt. Ured. p. 385, 1914. 

Uredosori amphigenous, mostly epiphyllous, scattered or grouped, 
minute, 0.2 to 0.55 mm in diameter, round, yellow; pseudoperidia 
hemispherical, firm; peridial cells rather large, elongate vertically, 
gradually thickened below, smooth; ostiolar cells 32.4 to 51.0 JL high, 
coarsely to finely echinulate at the apex, greatly thickened below; 
uredospores ellipsoidal to clavate-oblong, 28.8-50.4 x 18.0-23.4 JL; 
epispore thin, sparsely echinUlate, hyaline. 

Hab. On leaves of Arctou8 japon'ictos NAKAI (Kuma-7co7cemomo). 
Holclcaido: 

Provo Ishikari: Mt. Kuro-dake (Taisetsu-zan) (II, Sept. 11, 1926, 
Naohide Hiratsuka). 

Distrib. Europe, North America and Japan. 
Remarks: This specimen bears only the uredospores on it. Up 

to the present time, this species has not been recorded in our country. 
In 1916, FISCHER2

:;) first demonstrated experimentally that the rocidial 
stage of the present fungus occurs on the leaves of Abies pectinata 
LAM. et DC. in Europe. 
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IV. Notes on Some Species of Pucciniastrum in Japan. 

About thirty years ago, NAOHARU HmATsuKA~7, ~S, ~D) reported eight 
species of Melampsoracem from our country under the suject of " Xotes 
on some Melamp30rm of Japan-I (18~)7), II (18\)8) & III (1900)." 
Among them, the following four species of Pucciniasi1'nm 'were re
corded: Pncciniastmm AgTimonice (DC.) HIRATSUKA(=P. Ag1'imonice 
(DIET.) TRANzscH.), P. l'ilice MEABE, P. stY1'acinnm HIRATSUKA 
and P. Jlliyabeantl,rn HIRATSUKA. 

Afterwards, DIETEL reported the folhwing seven species of this 
genus from Japan: Pncciniastnl?n Castcmcce DIET. ,1G) P. C01'iaTice 
DIET./l

) P. COTni DIET./S
) P. C01'yli Kmr.,li! P. Corcho1'opsidis 

DIET.,G2) P. Epilobii OT'l,R J3
.l and P. Potent-illce KO:lL 1D

) Among them, 
Pncciniast1'llm C01'cho1'opsidis DIET. 'was first described by him as 
U1'edinopsis C01'ChOTOpsiclis DIE'l'., 21) but, later ,ms transferred to the 
genus Pnccinidstrv,m. In 1903, SYDO\,,3D) transferred Ureclo Boeh
me1'ice DIET. to the genus Pllccin'iastnl1J'z, and named it Pacciniast1'um 
Boch?JW1'ice SYD. 

The writer has collected and examined a large number of the 
specimens of PncciniastJ'U1J1. Besidos them, the specimens preserved 
in the Herbarium of Hokkaid6 Imperial U niyersity were a150 examined. 

Among these specimens, there are three species considerecl as new 
additions to the mycological flora of our country, and ono species as 
new to science. The species new to Japan are Pllcciniastnl1J?, Ci1'caece 
(TH0M.) SPEG., P. Gooclye1'ce ARTH. ancl P. Pyrolce (KARST.) SCHROT. 
and the one now to scienc8 is Pnccinia.st1'um IIydrangece-]JctiolaJ'id'is 
HIRA'l'SUKA. 

In this paper, the writer intends to report On these interesting 
species of Ptlcciniastn~m in Japan. 

1. Pucciniastrum Circae::e (TH1;l\r.) SPEGAZZINI 

in Dec. M:yc. Ital. No. G5, 1879-BuBA.K, Rostpilze B5hmens, p. 
186, 1908---':FISCH. Ured. Schw. p. 461, fig. 302, 1904-GRovE, Brit. 
Rust Fungi, p. 365, fig. 273, 1913-HARIOT, l.'rod. p. 250, 1908-
LIRo, Ured. Fenn. p. 511, 1905-SAcc. Syll. VII, p. 763-SYD. 
Monogr. Ured. III, p. 445, Tab. XIX, fig. 160, 1915-TRorT. Fl. 
Ital. Crypt. Ured. p. 382, fig. 31, 1914. 

Syn. U1'edo Cinacce Scnm!. Enum. PI. Smll. II, p. 228, 1803. 
U. Circaece ALB. et SCHW. Consp. Fung. Nisk. p. 124, 1805. 
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Cceoma OnagaT'Ll'm LI~K in Spec. PI. II, p. 29, 1825, p.p. 
lI1clampsom Cinaece TuuM. in Myc. univ. No. 417, 1876. 
lYI. Circaece WI~T. in Pilze Deutschl. I, p. 243, 188t-

PLOWR. :M:onogr. Ured. p. 245, 18S9-SCHROT. Pilze Schles. I, p. 364, 
1887. 

Uredosori mostly hypophyllous, minute, scattered or gregarious, 
0.12 to 0.25 mm in diameter, sometimes confluent, yellow; pseudo
peridia hemispherical, persistent, peri dial cells polygonal, firm, ostiolar 
cells more or le8s larger, smooth; uredospores subglobose, ovate or 
ellipsoidal, 18.0-24.4 x 10.8-14.4 p.; epispore rather thin (1.0 to 
0.15 JL thick), covered with scattered minute warts; germ-pores 
inconspicuous. 

Teleutosori mostly hypophyllous, subepidermal, in groups; teleuto
spores globose, subglobose to ovate, somewhat angular or flattened at 
the side, divided longitudinally into 2 to 4 cells, 19.8-27.0xI6.2-
23.4 JL; epispore smooth, yellow. . 

Bab. On leaves of Ci1'ccea a,lpina L. (Miyamcl-tanitadc). 
Hokkaido: 

Provo Ishikari: Mt. Kuro-dake (II, Aug. 4, 1925; II, Aug. 18, 
1925; II, III, Sept. 12, 1926, Naohide Hiratsuka); Mt. Hakuun (II, 
Aug. 5, 1925, Naohide Hiratsuka). 

Provo Kushiro: ::\:It. Meakan (II, July 21, 1922, Naohide 
Hiratsuka). 
Saghalicn: 

Makun-kotan (II, III, Sept. 15, 1906, T. Miyake). 
On leaves of Ci1'ccea ca1'diophylla MAK. (Ushitakiso). 

Hokkaiclo: 
Provo Ishikari: Yuni (II, Sept. 9, 1899, G. Yamada). 

On leaves of Ci1'ccea C1''Llbcscens FR. et SAV. (Tanitadc). 
Hokkaido: 

Provo Iburi: Rebunge (II, July 25, 1897, G. Yamada). 
Distrib. Europe, Siberia and Japan. 
Remarks: This fungus is a new addition to the mycological 

flora of Japan. Circcea carcliophylla and C. ernbescens seem to be the 
new host plants to the present species. 

2. Pucciniastrum Goodyerre ARTHUR 

in N. Amer. Fl. VII, p. 105, 1907-LIRo, "Cred. Fenn. p. 501, 
1908-SYD. Monogr. "Cred. III, p, 456, 1915. 
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Hab. U1'edo Goodye1'C8 TRANZSCII. in Trudi St. Petersb. Obhch. 
Est. Otd. Bot. XXIII, p. 28, 1893; in Hedw. XXXII, p. 240, 1893-
SACCo Sy11. XI, p. 227. 

Uredosori amphigenous, mostly epiphyllous, scattered or greg
arious, 0.2 to 0.4 mm across, yellowish orange, then pale yellow; 
psudoperidia hemispherical, firm, peridial cells rather large, thin; 
ostiolar cells 32.4-42.0 p high, finely echinulate above; uredospores 
oblong, ovate or oblong-clavate, 23.4-34.2x16.2-20.7 p; epispore 
finely echinulate, colourless; contents pale yellow; germ-pores incon
spicuous. Teleutospores unknown. 

Hab. On leaves of Goodyem 11Iaximowicziana MAR. (Akebono
shusu1'an). 
Hokkaido: 

Provo Ishikari: Sounbetsu (II, Aug. 4, 1925, Naohide Hiratsuka); 
lHt. Kuro-dake (II, Aug. 18, 1925, K. Miyabe & Naohide Hiratsuka). 

Distrib. Europe, North America and Japan. 
Remarks: The present fungus is a new addition to our flora 

and Goodye1'a .JYIaximowicz'ian(~ nLO\K. seems toO be a new host plant 
to the fungus. 

In 1893, TRANZSCHELGG
) described U1'cclo GOOclYC1'C8 on Goodyera 

1'cpe11.s R. BR, which was collected at Levashov near St. Petersburg, 
Russia. In 1907, ARTHuR2

) transferred this species to the genus 
P'Uccil1/Lasi1'um by the character of its uredostage. Its teleutostage 
has not yet been collected in any country. 

3. Pucciniastl'um Hydl'angeoo-petiolal'idis 
HIRATSUKA nov. sp. 

Soris uredosporiferis hypophyllis, maculis flavidis vel flavo
brunneolis insidentibus, sparsis vel laxe aggregatis, sffipe totam folii 
superficiem ffique obtegentibus, minutis, rotundatis, 0.2-0.34 mm 
diam., diu epidermide tectis, tandem POl'O centrali apertis, pseudo
peridio firmo, hemisphffirico, ex cellulis cubicis, minutis, cellulis 
ostiolaribus levibus; uredosporis oblongis, ovatis vel oblongo-clavatis, 
tenuiter echinulatis, 21.6-36.0x14.4-21.6 p, intus aurantiacis, 
episporio hyalino, 1.5-2.0 p crasso; soris teleutosporiferis amphigenis, 
plerumque hypophyllis, subepidermalibus, minutis, pallide flavidis vel 
flavo· brunneis; teleutosporis intercellularibus solitariis vel irregulariter 
aggregatis, globosis, subglobosis vel oblongis, 2-4-cellularibus, pallide 
flavo-brunneis, levibus, 19.8-32.4 X 18.0-27.0 p. 
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Hab. On leaves of IlydTCtngea petiolari.s 5mB. et Zucco (=JI. 
scandcn.s MAXDI.) (T.stl1'1~-ajisai). 

Hon.sht1 : 
Proy. Shimotsuke: Nikko (III, Oct. 30, 1900, T. Nishida). 
Provo Mutsu: Sukayu (II, Sept. 26, 1926, S. Ito & Naohide 

Hiratsuka). 
Hokkaido: 

Provo Shiribeshi: Almiwa (Otaru) (II, Aug. 7, 1924, Naohide 
Hiratsuka); Zenibako (II, Oct. 10, 1926, Naohide Hiratsuka). 

Provo Ishikari: Maruyama (II, June 7, 1921, Y. Homma; II, 
June 9, 1924; II, Aug. 19, 1924; II, Sept. 10, 1922; II, Sept. 23, 
1923; II, Sept. 25, 1024; II, III, Oct. 21, 1924; III, Nov. 14, 1925, 
Naohide Hiratsuka); Mt. Moiwa (II, June 8, 1924; II, June 10, 1925; 
II, July 3, 1924; II, Aug. 13, 192-1; II, Sept. 14, 1924; II, Oct. 3, 
1924; III, Noy. 5, 1023, Naohide Hiratsuka); Mt. Teine (II, Sept. 
9, 1921, Y. Homma; II, Sept. 27, 1925, Naohide Hiratsuka); Mt. 
Kuro-tlake (II, Aug. 10, 1925, K. Miyabe & Naohide Hiratsuka). 

Proy. Iburi: Rebunge-t6ge (II, Aug. 17, 1890, K. Miyabe). 
Distrib. Japan. 
Remarks: This species differs distinctly from the American 

species, 'PhekopsoTCt Hydmngece (FARL.) P. MAGN. They can be 
distinguished from eac~l other by the following characters. The 
teleutosori of 'l'hckopsom Hydrangece are mostly epiphyllous, while 
those of the present fungus are usually hypophy llous or occasionally 
epiphyllous. The teleutospores of the former arc intracellular, but 
those of our fungus are intercellular. Our fungus is also distingui
shable from the American fungus by the larger size of its uredospores, 

4. Pucciniastrum Pyroloo (KARS'l'.) SCHROTER 

in Jahresber. Schles. Ges. f. vaterl. Kultur, LVIII, p. 167, 1880 
-LIRo, Pred. Fenn. p. 513, 1908-SYD. Monogr. Ured. III, p. 455, 
1915. 

Syn. Urelio Pirolce ,VIXT. in Pilze Deutschl. I, p. 254, 1881-
FISCH. Ured. Schw. p. 539, fig. 337, 1904-HARIOT, Ured. p. 306, 1908. 

U. Chimaphilce PECK in Ann. Rep. N. Y. State Mus. 
XLVI, p. 33, 1893-SACC. Sy11. XI, p. 226. 

l'hekopsom Pyrolce KARST. Myc. Fenn. IV, p. 59, 187f)-
BUBAK, Rostpilze Bohmens, p. 189, IfJ08-SACC. Syll. VII, p. 866. 

][elampsom Pirolce SCHROT. Pilze Schles. I, p. 366, 1887 
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-PLOWR. Monogr. Ured. p. 2-17, 1889. 
Pucciniast1'u?n P'i1'olrB DIET. in ENGL.-PRA:NTL, Natiirl. 

Pflanzenfam. I, Abt. 1,** p. 47, 1897-ARTH. in N. ArneI'. F1. VII, 
p. 108, 190T-GRovE, Brit. Rust Fungi, p. 367, fig. 275, 1913. 

Uredosori hypophyllous, sometimes on petioles, generally in small 
groups, causing reddish or reddish-brown spots on the upper surface 
of the leaf; pseudoperidia persistent; peridial cells polygonal, hyaline; 
ostiolar cells large, sparsely echinulate at the apex; uredospores 
elongate-ellipsoidal or clavate, 23.4-39.6 x 12.6-18.0 p; epispore 
with pointed warts, rather thick; contents yellow. 

Hab. On leaves of Chimaphila 1trnbcllata NUTT. (O-mncgosaso). 
Hokkaido: 

Prov.lburi: Numanohata {II, Oct. 17,1926, Naohide Hiratsuka). 
On leaves of Pirola 'media Sw. OIantba-no-ichiyaknso). 

Honshu: 
Provo Rikuchu: Mt. Iwate (II, July 16, 1903, G. Yamada). 

Knrile Isl. : 
Etorofu (II, july 26, 1924, A. Abe). 

On leaves of Pimla ?nino1' L. (Yc.zo-ichiyakuso). 
KU1'ile Isl. : 

Murakami-wan (Paramushiru) (II, July 23, 1920, Y. Kudo). 
On leaves of Pirola ?'cn'ijol iCL M.UBI. (Jinyo-ichiyaktlso). 

Hokkaido: 
Provo Oshima: Onuma (II, May 30, 1925, Naohide Hiratsuka). 
Provo Ishikari: Jozankei (II, Aug. 5, 1923, Naohru Hiratsuka); 

Mt. Sapporo (II, June 25, 1914, B. Ishida). 
Provo Hidaka: Mt. Apoi (II, Aug. 17, 1912, K. Kondo). 

On leaves of Pi1'ola 1'otnnclijolia L. val'. incarnaia DC. 
CB eni-ichiyalcuso). 
Hoklcaicl8 : 

Provo Ibud: Numanohata (II, Oct, 17,1926, Naohide Hiratsuka). 
On leaves of P.i1'ola sccnnda L. (Yama-ichiyaknso). 

Hokkaid8 : 
Provo Ishikari: Nopporo (II, June 16, 1923, Y. Homma); Mt. 

Teine (II, June 27, 1925, Naohide Hiratsuka); Jozankei (II, Aug. 24, 
1898, K. Miyabe). 

Provo Tokachi: Mt. Memoro (II, July 22, 1914, S. Nishida). 
Provo Kushiro: Mt. Meakan (II, July 10, 1921, K. Togashi; II, 

Sept. 14, 1925, Naohide Hiratsuka). 
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Distdb. Europe, Greenland, North America and Japan. 
Remarks: In our country, there have been no records concern

ing the occurrence of PucC'iniastr'LL?n PY1"olce (KARST.) SeRROT. on 
any species of Pi1'ola or Chimaphila up to this time. The mcidial 
and teleuto-generations have not yet been observed in our materials. 
But, the character of its uredospores coincides exactly to the descrip
tion of the present species. 

The uredospores on Chimaphila 7Lm,bellata are somewhat larger 
than those on the species of Pirola, but the writer included it 
under the present species. Field observations show that the mycelium 
of this rnst fungus can overwinter in the tissnes of the host and 
produce uredosori early in the next spring. 
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V. Notes on Some Species of Chrysomyxa in Japan. 

In 1900, P. HE:><NINGS3!) first recorded Chrysomy."Ca Rhododend1'i 
DE BARY from Japan based on the specimen of the mcidial stage on 
Abies ajanensis FISCH. (=Picea jc,zoensis CARR.) collected by M. 
SHIRAI in Tokyo (?). 

In the same year, DIETEL!3) describKl Chrysomy:w expansa. on 
Rhododend1'on lYIetternichii SlEB. et. Zucco .. ar pentamen~m MAxnr. 
(=Rh. penta?nerU1'n (MAxDr.) J\liA'l'm.r. et NAKAI) collected by S. 
KUSANO at Nikko, Provo Shimotsuke. 

In 1901, YOSHINAGA (,3) reported Chrysomy.w Rhododcndri DE R-\.RY 
()n Rhododend1'on indic'l.6?n (L.) Sw. var. macmnth:1..6m, MAXDI. from 
Provo Tosa. In the next year, HENNINGS33

) also .reported this fungus, 
which was collected by INOUYE (=YOSHlNAGA) at Sakawa, Proy. Tosa. 

In 1903, DIETEL!7) reported a new species, Ch1'ysomy:ea J.11en,ziesitP 
DIET. on Menziesia pentand1'a MAXDL based on the specimen col-' 
lected by S. KUSANO at Nikko, and two years later, ho19

) also reported 
Gh1'yso?nyxa Rhododend1'i DE BARYOn Rhododendron indi,c16?n (L.) 
Sw. val' obtusl..6'ln J\llAxDr. (=Rh. obtusU1n (LINDL.) PLANCrr.) which was 
collected by N. NAMBU in Tokyo. 

In 1915, MIYABESO
) reported that Ch1'ysomyxcL on Rhodoclend1'on 

b1'achyca1']Ju?n D. DON. and Rh. ch1'ysantlm?n PALL. collected in Hok
Imido, is identical with Ch1'ys01ny:w expansa DIE'l'., and proved that 
its mcidial stage could be produced on the leaves of Picea jezoensis 
CARR. by inoculating them with the sporidia from the teleutospores 
()f the fungus on Rhododendron brachyca1']Jn1n. He also stated that 
its mcidial stage is identical with Pe1'ide1'1ni1{m~ PicetP-hondoensis 
DIET.lS

) on Picea hondoensis MAYR. which was collected by S. KUSA
NO on Mt. Fuji, Provo Suruga. 

In 1924, TOGASmG1
) identified an mcidial stage of Ch1'ysomyxa on 

Picea Glehni MASTERS collected by him at Otatomari, Rishi.ri lsI., 
Provo Kitami, as Ch1'ysomyxa Rhododencl1'i DE BAIlY. 

Besides the above mentioned species, SIIIRArS
) enumerated the 

following species, as occurring in Japan: CMysoinyxa Abietis (\VALl.R.) 
UNGER, Ch. Ledi DE BARY, Ch. Pi1'oltP ROSTR. and Ch. W01'oninii 
TRANZSCH. 

In the present paper, the writer intends to report the following 
unrecorded or uncommon species in Our country: Ch1'ysomyxa Abietis 
(WALLR.) UNGER, Ch. Cassand1'tP TRANZSCH., Ch. Empet1'i SCIlROT., 
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Oh. Lcdi DE BARY, Oh. lcclicola LAGERH. and Ch. Pi1'olce ROSTR. 

1. Chrysomyxa Abietis eWALLR.) DXGER 

in Beitr. zur vergleich. Path. p. 24, 1840-BuBAK, Rostpilze B6h
mens, p. 174, 1908-FISCH. Ured. Schw. p. 429, 1904-LIRo, Ured. 
Fenn. p. 452, 1908-SACC. Sy11. VII. p. 762-ScHRo'r. Pilze Schles. 
I, p. 372, 1887-SYD. Monogr. Ured. III, p. 519, 1915-TRoTT. Fl. 
Ital. Crypt. Ured. p. 360, 1914-WEIR in Mycologia XV, p. 183, 
1923-'VIX'l'. in Pilze Deutschl. I, p. 249, 188l. 

Syn. Blcnnoria Abietis 'VALLR. in Allgem. Forst.-u. Jagdzeitg. 
XVII, p. 65, 1834. 

Teleutosori hypophyllous, linear-oblong, single or coalescent, 0.5 
to 12 mm long, 0.3 to 0.5 mill in width, about 0.5 mm high, waxy, 
reddish orange; te1eutospores catenulate, 45.0-95.0 fL long, cylindrical, 
slightly enlarged above, 19.8-31.2x10.8-16.2 fL, yellow; epispore 
hyaline, smooth. 

Hab. On leaves of Picee( Glehni 1\1 As'rERS (Aka-czornatsn). 
Hol.:kaido: 

Proy. Ishikari: Nopporo (III, March 5, 1918, Nishimura). 
On leaves of P'icc(( jczocnsis CARR. (Yezo-rnats~~). 

HoV.;(~ido : 
Provo Iburi: Shimukappu-mura (III, June 8, 1922, N. Nagane); 

Lake-side of Shikotsu (III, June 5, 1927, T. Ishiyama, S. Iwadare & 
M. Nagai). 

On leaves of Picca exccls(~ LINK (DoitS1l-t8hi). (C1tlt.) 
I-Iokl.:aido : 

Provo Ishikari: Sapporo (III, May, 1924, S. Ito). 
Distrib. Europe and Japan. 
Remarks: The genus Chrysomyxc( 'was established by UNGER in 

1840 taking as its type species, Clwysomyxa Abietis (W ALI-R.) UNGER, 
an autoecious lepto-form having only the teleutostage in its life-history. 
In 1906, ARTHUR1

) restricted the generic character and separated those 
species having all spore-stages as a new genus lIfelampso1'opsis (SCH
Rer.!.'.) ARTH. In the present paper, the writer has treated the genus 
CMysorny:l:c~ in a broad sense. Of the hosts found in Hokkaido, 
Picca Glchni MASTERS and P. jczocnsis CARR. are new to the present 
species. 

It is easily distinguished from its related species, Clwysom;yxa 
WC'irii JACKSON by its wider and larger spores. 
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2. Chrysomyxa Cassandrae TRANZSCHEL 

in Trudi St. Petersb. Obshch. Est. Otd. Bot. XXIII, p. 28, 1893 
-LIRo, Ured. Fenn. p. 465, 1908-SACC. Syll. XVII, p. 397-SYD. 
Monogr. Ured. III, p. G13, 1915. 

Syn. U1'edo Cassandrce PECK et CLI~T. in Ann. Rept. N. Y. State 
Mus. XXX, p. 54, 1878-SACC. Syll. VII, p. 844. 

Cce01na Cassandrce GOBI in Script. Bot. Hort. Univ. 
Petropol. I, p. 177, 1886-GoBI & TRANZSCH. in Script. Bot. Hort. 
Univ. Petropol. III, p. 113, 1891. 

O. Oassandrce ROSTR. in Meddel. Bot. For Kjobenhavn 
II, p. 90, 1888. 

1YIelamps01'opsis Cassandrce ARTH. in Result. Sc. Congr. 
Bot. Vienne, p. 338, 1906; in N. Amer. Fl. VII, p. 119, 1907-
FRASER in Mycologia III, p. 63, 1911; IV, p. 178, 1912. 

Uredosori hypophyllous, generally grouped, minute, round, 0.2-
0.5 mm across; pseudoperidia delicate, inconspicuous; uredospores 
catenulate, globose to ellipsoidal, 18.0- 32.4 X 14.4 -19.8 JL; epispore 
closely verrucose, rather thin, hyaline. 

Bab. On leave3 of Gha?Ju.edaphne calycnlata (L.) MOEXCH. 
(=And1'omeda calYC1data L., Cassandra calYC1tlata D. Don.) (lloro
mlli-tsutsllji, Yachi-tsutst~ji). 

Hokkaido: 
Provo Ishikari: Horomui (II, June 20, 1922, Naohide Hiratsuka). 
Distrib. Europe, Siberia, Kamchatka, North America and Japan. 
Remarks: This species is a new addition to our flora. The 

specimen collected by the writer has its uredostage only. 

3. Chrysomyxa Empetri SCHROTER 

in Krypt. Fl. Schles. In, 1, p. 372, 1887-GRovE, Brit. Rust 
Fungi, p. 311, fig. 235, 1913-LIRo, Ured. Fenn. p. 454, 1905-PwwR. 
Monogr. Ured. p. 253, 1SSG-SYD. Monogr. Ured. III, p. 515, 1915-
TROTT. Fl. Ital. Crypt. Ured. p. 360, 1914. 

Syn. U1'edo Eml)et1'i PERS. in Moug. et Nest!. Stirp. Crypt. 
vogeso-rhen. No. 391, 1812. 

Cceoma Empetri "\VIXT. in Pilze Deutschl. I, p. 257, 1881. 
Erysibe Empctri ,y AUR. Fl. Crypt. Germ. II, p. 199, 1833. 
l'heko]Jso1'a E1JI,petri KARST. in Bidr. Fin. Nat. Folk, 

XXXI, p. 143, 1879. 
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Chrysornyxa Ernpctri ROSTR. in MeddeI. . om Gronlanc1, 
Kjobenhavn, III, p. 536, 1888-BuB.~K, Rostpilze Bohmens, p. 173, 
1908·-FlsCH. Ured. Schw. p. 5':57, 1904-SACC. SylI. VII, p. 762. 

lYlclampsoropsis Empet1'i ARTH. in Result. Sc. Congr. Bot. 
Vienne, p. 333, 1906; in N. Amer. Fl. VII, p. 118, 1907. 

Uredosori hypophyllous, rarely epiphyllous, minute or medium 
size, sometimes arranged in lines parallel to the midrib, covered by 
the epidermis, soon naked at maturity, pulverulent, reddish yellow; 
uredospores in chains, globose to ellipsoid or sometimes polygonal, 
25.2-36.0x 18.0-27.0 JL; epispore densely verrucose, colourless; con
tents orange-yellow. 

Hab. On leaves of Empetrum nigrum L. (Ganlc8ran). 
Hokkaido: 

Provo Ishikari: 
Homma & Naohide 

Provo Tokachi: 
Hiratsuka). 

Mt. Kuro-dake (II, July 28, 1926, S. 
Hiratsuka). 

Shikaribetsu-numa (II, July 7, 1925, 

Ito, Y. 

Naohide 

Provo Kushiro: Mt. Meakan (II, July 19, 1921, K. Togashi); 
Mt. Oakan (II, Aug. 10, 19:23, Naohide Hiratsuka). 

Provo Nemuro: Nemuro (II, July 12, 1925; II, July 19, 1924, 
Naohide Hiratsllka). 

Distrib. Europe, North America and Japan. 
Remarks: The present fungus is also new to Japan. The teleuto

generation has not yet been collected in our country. 

4. Chrysomyxa Le:ii DE BARY 

in Bot. Zeitg. XXXVII, p. 809, tab. X, fig. 7-8, 1879-BuB.~K, 
Rostpilze B5hmens, p. 172, 1908-Lmo,' Ured. Fenn. p. 459, 1908-
SACCo Syll. VII, p. 760-SCHROT. Pilze Schl'Os. I, p. 371, 1887-SYD. 
Monogr. Ured. III, p. 504-Wn;rT. in Pilze DeutschI. I, p. 251, 1881. 

Syn. Aecidium abietinwn ALB. et Scmv. Consp. Fung. Nisk. 
p. 120, 1805, p.p. 

Cceoma Ledi LI~K in Spec. PI. II, p. 15, 1825. 
C. Lcdi SCHLECHT. Fl. Berol. II, p. 122, 1824. 
Erysibe Ledi WALLE .. Crypt. Germ. n, p. 199, 1833. 
},vlelampsoropsis Lcdi ARTH. in Result. Sc. Congr. Bot. 

Vienne, p. 338, 1906. 
lYI. abietina AR'l'H. ill N. Amer. Fl. VII, p. 119, 1907. 
P1<cciniastrum Ledi KARST. Myc. Fenn. IV, p. 57, 1879. 
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Ureclosori.hypophyllous, ,scatterecl or sometimes gregarious, minhte, 
round, coyerecl by the epidermis and a yery delicate pseudoperidiull1, 
soon naked; uredospores globose, subglobose or ellip30id, 19.8-28.8 
X 14.4 - 23.4 JL; epispore densely verrucose, hyaline, rather thick. 

Hab. On leaves of Lcdmn pal1.1stj'C L. yar. yesoense NAKAI (yezo
isotsl&tlmji) . 
I-Iokkaido: 

Provo Tburi: Nob~ribetsu (II, Sept. 3, 1910, K. Miyabe). 
Provo Ishikari: Horomui (II, June 14, 1925, Y. Homma & 

Naohide Hiratsuka; II, Sept. 10, 1923, Naohide Hiratsuka); Mt. 
Kuro-dake (II, A'lig . 5, 1925, Naohide Hiratsuka). 

Provo Tokachi:, Nit. Nupukaushi (II, June 6, 1925, Naohicle 
Hiratsuka). 

Prov: Kushiro: Mt. Meakan (II, July 19, 1921, K. Togashi). 
Distrib . . Europe, Siberia, North America and Japan. 
Remarks: In Hokkaido, the uredostage of the present fungus 

IS not uncommon. but, its teleutostage has not yet been collected. 
The present species is easily distinguished from Chj'ysomyxa ledicola 
LAGERH. by the hypophyllous position of the uredosorL 

5. Chrysomyxa ledicola LAGERHEDf 

111 Tromso Mus. Aarsh. XVI, p. 119, 1893-SYD' Monogr. Ured. 
III, p. 507, 1915. 

Syn. Uj'cdo ledicola PECK in Ann. Rept. N. Y. State Mus. 
XXV, p. 90, 1873. 

Puccinia Lcdi BERK. et CURT. in Grev. III, p. 54, 1874. 
Dicceorna Lcdi KUNTZE in Rev. Gen. III, p. 469, 1898. 
JY1clarnpsoyopsis lcdicola ARTR. in Result. Sc. Congr. Bot. 

Vienne, p. 338, 1906; in N. Amer. Fl. VII, p. 119, 1907. 
Ureclosori epiphyllous, on yellow or yellowish-brown spots, minute, 

round or oblong, scattered or elongatecl, 0.24 to 0.5 mm in diameter, 
ruptured epidermis prominent; pseucloperidia delicate; uredospores in 
chains, globose, subglobose or ellipsoid, 23.4-34.2 x 18.0-23.4 p,; 
epispore 2.0-3.0 JL thick, densely verrucose. 

Hab. On leaves of Led1.1?n palHsh'c L. var. vv,lgMc LEDEB. 

(Koba-n o-isotsu tS1.1ji). 
Ilokkaido: 

Provo Ishikari: Mt. Hokkai-dake (II, Aug. 4, 1925, Naohicle 
Hiratsuka); Mt. Kuro-dake (II, Aug. 4, 1925, Naohide Hiratsuka); 
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Kumonotaira (Taisetsu-zan) (II, JUly 28, 1926, S. Ito, Y.Homma, 
N aohide Hiratsuka, etc;). 

Distrib. North America; Alaska, Kamchatka, Canada, Greenland 
and Japan. 

Remarks: This is als,) one of the species newly added to our 
mycological fio;oa, but,its teleutostage has not yet be2n collected in 
our country. The present fungus is one of the arctic and alpine 
species, and in Hokkaido, it is very abundallt on the alpine meadows 
of the Taisetsu-zan-range. 

6. Chrysomyxa Pirolae ROSTRUP 

in Bot. Centralbl. V, p. 127, lS81-BuB.~K, R,)stpilze B5hmens, 
p. 173, 1905-FlsCH. Ured. Schw. p. 429, fig. 327, 1904-GRovE, Brit. 
Hust Fungi, p. 312, fig. 236, 237, 1913-LIRo, Ured. Fenn. p. 456, 
1905-SYD. Monogr. Ured. III, p. 516, 1915-TRoTT. Fl. Ital. Crypt. 
Ured. p. 35S, 1914. 

Syn. Aecidium (?) Pi1'olce DC. Fl. frany. VI, p. 99, 1815. 
Cceorna (Aecidi1tm) PY1"olatmn Scmv. in Transact. Amer. 

Phil. Soc. II, 4, p. 294, 1832. 

1881. 

Uredo pirolata KORN. in Hedw. XVI, p. 28, 1877. 
Ch1'ysomyxa p,irolatum, 'VINT. in Pilze Deutschl. I, p. 250, 

J.Ylelampsoropsis Pyrolce ARTH. in Result. Sc. Con'gr. Bot. 
Vienne, p. 338, 1906; in N. Amer. Fl. VII, p. 118, 1907. 

Uredosori hypophyllous, often covering the whole surface of the 
le!)'f uniformly, round, minute, surrounded by the epidermis and a 
delicate pseudoperidium, soon naked, yellow; uredospores in chains, 
globose or somewhat polygonal, 18.0-28.8 X 16.2-25.2 1-'; epispore 
verrucose. 

Teleutosori hypophy lIous, evenly and closely scattsred, minute, 
round up to 0.4 mm in diameter, fiat, waxy; teleutospores mostly 
ellipsoidal, somewhat polygonal, 10.9-18.0 xS.4-9.0 1-', in rows as 
much as 90 to 150 I-' long; epispore colourless, smooth. 

Hab. On leaves and petiole3 of Pi1'ola renifolia MAXIM. (Jinyo
ichiyabtlso). ' 
Holckaido: 

Provo Ishikari: Sapporo (II, III, May 6, 1890, K. Miyabe); 
Nopporo (II, III, May 8, 1920; II, III, May IS, 1922, K. Togashi; 
II, June 16, 1923, Y. Homma; II III, May 17, 1926; II, III, June 
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22, 1923, Naohide Hiratsuka). 
Provo Iburi: Lake-side of Shikotsu (II, III, June v, 1927, T. 

Ishiyama, S. Iwadare & M. Nagai). 
Distrib. Europe, Siberia, North America, Greenland and Japan. 

Botanical Institute of the Faculty of Agriculture, 
Hokkaid6 Imperial University. 
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