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. ON TWO SPECIES OF COLEQSPORIUM.
PARASITIC ON THE JAPANESE COMPOSITE.
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-Up to the present. ﬁmé, about forty species. of Coleosporium parasitic on
Compositae have been . described by many mycologists. Among them, abeut. ten
'speaes have been recorded from our country.

In 1910, ORISHIMOY. studied the life cycle of Coleosponum Asterum (DIEI‘)
Syp. and proved successfully its genetic relation. .- No other.Japanese species
iof the genus have yet been studied on this lme by ‘any one up to the present.
vFortunately, the writer has collccted Coleosponum Eupatorii ArTH. and C. Saus-
':ureae Tubm. in a_quite sufﬁaent -quantity for the inoculation-tests and proved
their genetic connectlons : The present short paper is mtended to report the
results ‘briefly.

.. .The writer. wnshes to express hlS heartiest thanks to Profs K. Mivase and
S. Itb for their kind help and constant encouragement. -

1 Ooleosponum Eupatorii ARTHUR

.In 1906 ARTHUR” dcscrlbcd a Coleosporium on Eupatorzum macrop/zyllxm L.
collected in Cuba by E. W.D. HoLway in 1903, as Coleasporium Eupatorii ARTH.
Afterwards, he*® added .two species of Eupatorium, Eupatorium collinum DC.
o.nd E. Oestideanum BENTH. to the host plants of this species in North America.

1) Bot. Mag. Tokyo, XXIV, p. 1 (1910).

2) Bull. Torr. Bot. Club, XXXIII, p. 31 (3906)
3) North American Flors VII. p- 9° (1907)

4) Ihd. VII, p. 654 (xou)

[Trans, of Sapporo Natural Hi&tory Soc Vol IX, Pa.:t 2, x927]
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‘In fglls,:mvbk" recorded this~$p‘eéies on Bupatorium ch)op/zy[{zék L. collect-
ed in Columbia. But, these specimens have the uredostage only. ‘
In 1905, DIeTEL® described a rust fungus on Eupatorium japonicum THUNB.
collected by S. Kusano in Nikko as Coleosporz’um Senecionis (PErs.). In 1908,
Miura® described a fungus-on Eupatorium Sachalinense Max. (he misidentified
this host plant as Eupatorzum Japonicum THUNB.) collected by G. YaMaDa at Ma-
ruyama near Sapporo in October, 1896 and Yuni, prov. Ishikari in September,
1899, ‘as a new species, C‘oleosporzum ‘Yamadai Miura in his ‘graduation thesis.
But his paper has not yet been published in any form. Fujkuro® identified
a rust fungus parasitic on Eupatorz’um chinensis L. var. tripartitum Myc. collect-
ed ln Formosa with Coleosporzum Eupatorii ARTH.
' In'1923 to 1926, the writer collected plenty of Coleo.rporzum on Eupatorium
 japonicum or E. sachalinénse at several places in Hokkaxdo and Sukayu, prov.
"Mutsu, Honshﬁ After a careful exammatlon, the writer found the fungl on Eu-
patorzum japomcum and E. sachalinense collected by him to be exactly identical
‘with Coleo.gﬂmum Eupatorsi Arra. and Miura’s Coleosporium Yamadai. In the
‘summer of 1923, the writer observed that many individuals of Eupatorium sa-
‘chalinense had been severly attacked by the fungi in a plantatlon-forest of Pinus
éorazmszs SIEB. et Zucc at the foot of Mt. Moiwa near Sapporo. In the early
sprmg of the next year, the writer fortunately discovered the appearahce of sper-
mogonia of Cbleosponum-type on two year old needles of Pinus koraiensis at
‘the same locality. - Then, in May the same year, he found formatlon of the
Peridermium-type aecidia on the same leaves. When the wrlter examined this
fungus, the idea at once arose in his mind that this Peridermium- -type aecidia
might be a stage of Coleosporium Eupatorii ARTH. on Eupatorzym sackalinense
which had been collected at the same place in the summer of the previous
year. 'So the writer collected Pen'de'rmium on Pinus koraiensis for the inocula-
tion experiment on May 19. - A spore SUSpenslon of the aecxdxospores was made
from the fresh sori taken from the leaves of the Korean pine and sprayed in

1) Mém. Soc. Neuchitel. Sc. nat. V, p. 552 (1913).’

2) Engl. bot. Jahrb. XXXIV, p, 107 (1905).

3) Contribution to the knowledge of. the Uredinales parasxtxc on the Composxtae of Japan (Gradua-
tion thesis of College of Agriculture, Tohoku '[mpenal University, 1908) . -

4) Transact. Formosa Nat. Hist. Soc. XIX, p. g (1914). '
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the laboratory by means of an atomizer on the leaves of Eup;iorizim sachalinense
which were transplanted from the southern side of Mt. Moiwa about 7 kilometers
distant from the plantation of the Korean pines. = The inoculated .plants in pots

were then covered with bell jars and placed in a room where the temperature .

ranged between 9° and 16°C. After two days, the bell jars were removed and

the plants kept well watered. - After 9 days (May 26), uredosori began to ap-

pear here and there on the leaves of Eupatorium sachalinense, while none.of the .

control plants showed any signs of the appearance of uredosori. About two weeks
after inoculation, numerous uredosori covered the inoculated .léaves, and after

three weeks or more the teleutosori appeared on the same leaves.

I, 'Coleosporium Saussurese TuUMEN

In 1880, THUMEN® collected the uredostage of a Coleosporzum on an un-
determined species of Saussurea in Siberia and named it Coleospormm ‘Saussureae
THbM. Then, in 1905, DIETEL® described a new specxes, Coleosporium Saussureae '
DrET. on Saussurea Japonica DC. collected in prov. Tosa by T. YosuiNaGa, and

he‘” also identified the fungi on ' Saussurea Maximowiczii Herp. at Nikké and

S ussuriensis Maxmm. on Mt. Takao collected by S. KusaNo as the same species.

Miura® says in his graduation thesis that DIETEL's species is distinguished from

that of TutMEN (the differences between them were not discussed in 1t), and

the former can not be called Coleospo;;ium Saussureae DIET. by the rule of no-
menclature, so he adapted a new name, Coleosporium japonicum MIura by him.
In 1914, TRANZSCHEL® i'eported in his paper, Coleo.sj?orz’um Saussureae Tatrm.
on Saussurea Tilesii LEDEB. collected in Kamchatka. P. & H. Sypow® in their
monograph, described Japanese species, Coleospmum Saussureae DIET as a
synonym of Coleosporium Saussureae THOM. in 1915, ‘

The writer examined many spectmens of Coleosporium parasitic on several

species of Saussurea which were preserved in the Herbarium of Hokkaidé Im- -

1) Bull. Soc. Impér, Nat. Moscou, LV, p. 212 (1880).

2) Engl. bot. Jahrb, XXXIV, P 588 (1905)
" 3) Zbid. XXXVII, p. 107 (1905).

4) Loc
" 5) Die Pilze und Myxomyceten Kamtschatka’s, p- 552 (19!5)
. 6) Monographia Uredinearum III, p. 614 (1915). :
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pecial University and those of his own collections, and he found" five species
of Saussurea from our country affected by Coleosporium; they are Saussurea:
Japonica DC., S. Maximowiceti HERD., S. Riederi HERD., S. Tanakae Fr. et
Sav. and S. wssuriensis Maxm. in which are inclyded the DIETEL’s type spe-’
cimens.  After a careful examination, he could not find microscopically any -
remarkable morphorogical difference ‘between these fungi on the different species
of Saussurea. For the present, it is "advisable to include these fungi under one
species, Coleosporium Saussureae THUM. as is SyDOW’s opinion.  Among the
abeve species of Saussurea, two species, Saussurea ITanakae and S. Rieders
are new host plants to the present fungus. :

On August 3, 1925, the writer climbéd Mt. Kuro-dake, a eastern peak
of the Taisetsu-range from Sounbetsu, and spent several days. in the shed near
the top for study of the mycological flora of the Taisetsu-range. During our
e;ccursidn, the writer collected many samples of Coleosporium Saussureae THOM. ‘
on Saussurea Riederi HERD. on the eastern slope of the alpine meadow near
the summit of Mt. Kuro-dake and also discovered many old Perz}‘lemzz'um', the
accidibspores‘of which were already gone away, on two year old needles of
Pinys pumila REGEL. in the same locality. So he considered that the aecidial
sfage of Coleosporium. on Saussurea Riederi may occur on the leaves of Pinus
p%;mz'la. '

On August 17, the same yéar, Prof. K. Mivasg, Mr. M. TATEWAKI.Z aﬁ,d;
the writer also visited the same. place and could confirm that the same condi- .
tions were present at that time. ' A‘

- The third visit was made under the direction of Prof. S.-It6 by the writer
with other gentlmen in the laboratory on July 26, 1926. At this time, a large .
number of well-matured Peridermizm on two year old needles of Pinus pumila
were collected by ourselves at the same place.  After our return to Sapporo,
upder suggestion of Prof. I8, the writer on August 3, 1926, inoculated these .
aecidiospores of Peridermium from Mt. Kuro-dake, on the leaves. of Saussurea’-
Riederi which Mr. B. Isuipa, Assistant in the Botanical Garden to the Univer-
sity, collected on Mt. Asahi-dake, one of peaks of the T,aisétsu—range,‘ several
years ago and has cultivated in the Botanical Garden. = The method of ino-
culation experiment is quite similar to that for the former species. About ten
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days - after inocufation, numerous unredosori appeared on the inoculated leaves of
the host plant. - v .

. TranzscaeL® repotted in his paper, Perza'emaum on Pinus pumzla collected.
in Kamchatka as Coleosporium sp. He described only the short diagnose: of the, -
aecidial stage in Russian, and .did not write any rémarks of its teleuto-host.
But, the description of his fungus is incomplete, so the writer can not: ‘compare.
it, ‘with:the aecidial stage of Coleosporium Saussureae TuiM.: .

The writer mentioned above that Coleosporium Eupatoris and C. Saussureae
produce the aecidial stage on  Fnus koraiensis and P. pumila, respectwely
These two species of Pinus belong to the same section Strobus:

III The descnptlon of Coleospormm Eupatorii ARTH,
. and C. Saussureae THUM.

1. Coleosporium Eupatorii ArTHUR

~in Bull. Torr. Bot. Club, XXXIII, p. 31, 1906; in N. Amer. Fl. VII, p.
90 (rgo7)‘ p- 654 (1924)—Sacc. Syll. XXI, p. 719—Svp, Monogr. Ured. ‘111,
p. 607 (Fupkuro in Transact. Fermosa Nat. Hist. Soc. XIX, p 9, 19!4)

- 8yn.  Coleosporium Yamadai Mivra in sched.. ,

Spermogonia subepidermal, low-conical, 0.57-0.76 mm. long by 0. 28——06
mm. broad, 55.8-64.8 ¢ high. 5 :

- Aecidia hypophyllous, flattend laterally, Q.8-3.0 mm, long :by :1.0~1.8 mm.
high; pseudoperidia delicate, hyaline; peridial cells ovoid to ellipsoid: in face
view, 50.4-72.0 X 23.4-34.2 M, often acutish at one or both ends, slightly aver-
lapping and easily separating, the side walls 5.4-10.0 g thick, the inner wall
rather finely verrucose with- low .papillae of irregular outline ; aecidiospores ob-
lq;xg,x«23.4—32-74_x 18.0~23.4 p;- epispore 1.8-3.0- 4, closely and moderately ver-

Uredosori hypophyHous,'scattered small, .round, 0.2-0.3 mm. -across, soon
plﬂverulent brownish yellow to pale yellow ; uredosporcs globose, -ellipsoidal. or
ovate, 18.0-27.0 X 15.0-21.0 u; epispore densely verrucose, colourless, I. 5—2 opn,
thick ; contents pale yellow to hyaline. .

‘1) Le
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Teleutosori hypophyllous, scattered or - gregarious, small, round or ovate,,
0.2-0.8 mm. in diam., reddish yellow to orange; teleutospores cylindrical of:
prismatic, 49.8-81.0 X 14.4-21.0 4, apex 7 2-14.4 p thick, hyahne epispore ,thm,
-contents pale yellow. o

* Hab. On leaves of Pinus koraiensis SIEB. et Zucc. (Cﬁosmmtsu)
Hokkaids : ‘ ’ '
Prov. Ishikari: Mt. Moiwa (O, I, May 19, 1924; O, I, ]une I7 & Junc 21,
1925, 'NaoHIDE . HIRATSUKA). .
" On leaves of Eupatorium ]apomcum THUNB. (H yodorz—éana)
Hok,éazdo . ' co e
Prov. Ishikari: Maruyama (II, III, Aug 29, 1923, II, 1II, Sept 24, 1924,
NaoHIDE HIRATSUKA). -
Hab. On leaves of Eupatorium sachalinense MAK. (Yot.ru&a-}uyadorz)
Hokkaids :
| Prov. Oshima: Mt. Komagatake (II, III, Sept. 28, 1924, Naomme Hi-
.+ RATSUKA). Prov. Ishikari: Maruyama (III, Oct. 25, 1896, G. Yamapa); Mt.
Moiwa (IL, July 31, 1925; II, Aug. 25, 1924; II, III, Sept. 4, 1923; II, .
I, Sept: 14, 1924; II; III, Oct. 7, 1925, NaoRIDE HiRATsuka); Yuni
(II, III, Sept. 9, 1899, G. YAMADA), Nopporo (II 111, Scpt 26, 1926, Y.
v HoMMaA). SR ‘ SR _ '
Honshii : ‘ ' e
: Prov. Mutsu: Sukayu (II I1I, Sept 26, 1926 S. Itb & NAOHIDE HIRA-
‘TSUKA) : : : r
- Distrib, Central & South Ameri¢a, Cuba and ]apan

3. Coleosporium Saussureae THUMEN

" in -Bull. Soc. Imper Nat. Moscou, LV, p. 212, 1830—Sacc. Syll VII, p
75 7—SyD. Monogr. Ured. III, p. 614. E
Syn. Coleosporium Saussureae DIET. in Engl. bot. _Iahrb XXXI1V, P: 588,
IgOS-—SAcc. Syll. XXI, p. 719. (DIET. in Engl. bot; Jahtb. XXXVII, p. 107,
1906) o ; ' O R N S T SR
C. japonicum Miura in sched. T
Spermogonia subepidermal, low-conical, conspicuous,rvbrown, dehiscent by ‘
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a longitudinal slit, 0.7-1.2 mm. long by 0.3-0.5 mm. broad, 98.0-140 /;‘high.’ .
Aecidia amphigenous, mostly hypophyllous, one or two in rows on slightly
"discoloured spots ‘occupying part of a leaf, erumpent. from longitudinal slits,
0.5-1.6 mm. long, 0.3-0.6 mm. high; pseudoperidia delicate, colourless; peridial
cells oblong or lanceolate-oblong in face view, somewhat overlapping, easily se-
parating, 45.0-61.2 X 25.2-30.6 g, often acute at both ends, inner epispore thicket,
7.2-10.8 p, closely verrucose; aecidiospores subglobose to .oblong, 23t4-34.2 x
18.0~23.4 p; epispore ca. 2.0 p thick, minutely verrucose.
Uredosori hypophyllous, minute, 0.25-0.6 mm. across, scattered or circularly

arranged or sometimes irregularly’ grouped, .soon. pulverulent, orange-yellow ; -

uredospores variable in shape, generally . ellipsoidal or ovate, 21.6-27.0 X 12.0~
18.0 u; epispore densely verrucose, rather thin and hyaline; contents pale yellow.
"+ Teleutosori hypophyllous, small, round, scattered or gregarious, reddish
yellow to yellowish o;'ange; teleutospores cylindrical or prismatic, 60.0-115.0 X
15.0-23.4 ¢; apex 18.0-25.2 p thick, hyaline; contents pale orange-yellow.
Hab. On leaves of Pinus pumila REGEL. (Hai-matsu).
Hokkaids:
Prov. Ishikari: Mt. Kuro-dake (O, I, July 26, 1926, S. It6 & NAOHIDE
o Hn_z&rsuxA). - ‘ T
. On leaves of Saussurea japonica DC. (Hime-higota).
© Prov. Rikuchdi: Barajima (Morioka) (III, Sept. 24, 1903, T. Someva; III,
Sept. 11, 1904, K. Sawapa); Hakomine (Morioka) (III, Oct. 1,1905, K.
Sawapa).
Shikoku : _
Prov. Tosa: Jigoku-tani (iI, II1, "June, 1903, T. YosHuiNAGA); Akinokawa
(IL, III, Oct., 1903, T. YosHiNaGA). Prov. Iyo: Shintate (II, IIL, Oct. 20,
1906, T. NISHIDA).
On leaves of Saussurea Maximowiczit HERD, (Miyama-azams).
Honshii :
Prov. Shimotsuke: Nikkd (II, III, Sept., 1904, S. Kusano).
On leaves of Saussurea Riederi HerD. (Kita-azans).
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Hokkaids: ' C : : SR .
Prov. Ishikari: Mt. Kuro-dake (II III Aug 4, 1925, NAOHIDE HIRATSUKA,
11, III, Aug. 19, 1925, K MIYABE & NaownibE HiraTsuka; II, III, - Sept.
12, 1926, NaoHiDE HIRATSUKA). , . .
_ On _leaves of Saus:urea Tuanakae Fr. et Sav. (T okzrm)
TFonshi ¢ ~ ~
‘Prov. Rikuchii: Mt. Iwate (III Aug. 30, 1903, K. SAWADA)
On leaves of Saussurea ussuriensis Maxmv, (Kiku-azams).
Houshii: ’
‘Prov. Musashi: Mt. Takao (II, June, 1904, N. Namsu).
Distrib. Siberia, China, Kamchatka and Japan.

Botgnical» Institute, Faculty of Agriculture,
Hokkaidé Imperial University,
Sapporo, Japan. .
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