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A NEW DISEASE OF THE HOP-VINE CAUSED BY
PERONOPLASMOPARA HUMULI N. SP.
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It was in the early sumimer’ of 19o5 that our attention was first drawn to a.
diseased appearance of the leaves of the cultivated hop-vines in the-experimental,
plat of the Hokkaido Agricultural Experiment Stdtion in Sapporo.” An examina-.
tion showed at once that it was due to a kind of downy mildew, having a close
affinity to that of cucumber. Our interest was naturally aroused leading us to
inquire into the extent of the damage done in other hop ﬁelds_ about Sapporo, angd-
also into its occurrence on the wild hop, which is not'uncommon in tHiS vicinity.
as well as in other districts in northern Japan. .

In the hop-field belonging to the Sapporo Brewery Company -a careful search.
was made on June 15th this year, and we found the mildew'to have already begun.
to spread to an alarming extent throughout the field. A portion of ‘the field-
adjoining the place where the hop-vines were collected and burnt the previous
autumn was very badly attacked. The lower leaves of the vine were at that time,
most infected, but the disease had already spread to some of the uppéer. leaves.
Judging from the extent to which the fungus had spread in the field; we may safely.
infer, that the disease had existed there for many years without-drawing  attention,
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Messrs. S. Fujita and J. Kasahara of the Company struck with the seriousness of
the case at once took active measures to combat the discase. By thoroughly spray-
ing with the Bordeaux mixture and by systematic picking of the affected leaves,
they were able to prevent the spread of the disease for the rest of the year.

The fungus in question seems to be peculiar to Japan, as there are no records
'of the occurrence of the downy mildew on the hop-vines cither in Europe or
America, for such a destructive parasite on such an important crop is scarcely likely
to have passed unnoticed there.

In August of 1905, Mr. J. Hanzawa, an assistant professor of botany in the
Sapporo Agricultural College, found on the wild hop-vine, Humulus Lupulus 1.
var. cordifolius Maxim. the same fungus at Zenibako about 12 miles from Sapporo.
At about the same time, Prof. G. Yamada of the Morioka Agricultural and Dendrol-
ogical High School also collected the same parasite on the same host in the vicinity
of Morioka in Northern Honshi. These facts prove beyond doubt, that the mildew
fungus is indigenous to this country growing on the wild hop-vine, and has recently
found a more congenial host in the cultivated hop-vines introduced from America
and Europe. |

The diseased leaves show at first small yellowish spots limited by the veinlets
and scattered irregularly over their surface. Finally these spots become confluent
often forming large irregular brownish or dark brown patches. On the undersurface
of the leaf at the discolored portion is formed a thick downy growth, which is
whitish at first but later turns to dark gray. The leaves having large affected
spots along their margin or midrib show occasionally conspicuous bullations in the
adjoining green portion of the blade.

From two to five conidiophores spring out of a stoma. Their length is variable,
ranging from 200 to 460 g, sometimes attaining even 600 u. They are slightly
swollen at the base; and their average diameter at about the middle is 6-7 p.
The first branching takes place at about 2/3 or 3/4 from the base. The branch
system is 5-6 times dichotomous and rather spreading ; and its ultimate branches
are cither straight or slightly curved inwards or occasionally outwards, tapering
to a blunt point.

Conidia are broad elliptical or obovate, 22-26 w long and 15-18 g broad, of
a light smoky color, and with a lighter colored or colorless blunt apical papilla
(1.5-2 g in height and 4 g in breadth). The thickened septum of the conidium
often remains as a short papilla at its base, but generally it dissolves away when it
is mounted in water. The germination takes place in about three or four hours.

The contents break up into about eight zoospores, which escape through an open-
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ing formed at the apical papilla. The zoospores are kidney-shaped with two cilia
attached to its lateral side.

The oospores are formed in abundance in the mesophyll of the discolored spots.
They are spherical, smooth, 28-34 /¢ in diameter, and light brownish in color.
The wall of the oogonium is persistent and loosely surrounding the oospore. The
diameter of the oogonium is about 40 s

This fungus with its dichotomously branched conidiophores and with its
conidia germinating by zoospores shares the characters of two genera Peronospora
and Plasmopara, and may form an intermediate genus together with the downy
mildew fungi of cucumber and Ce/tis. In 1901, Berlese! created a new subgenus,
Peronoplasmopara, in the genus Plasmopara and placed under it Peronospora
cubensis Berk. et Curt. and Peronospora Celtidis Waite. Rostowzew? reported in
1903 a detailed account of his study on different species of the Peronosporaceae,
but especially on Peronospora cubensis B. et C., on which he founded a new genus
Pseudoperonospora, apparently without knowing the above mentioned work of
Berlese.

In 1904, Clinton3 made a critical study of the cucumber mildew and came to
a similar conclusion in regard to the recognition of its generic position. But re-
garding Berlese’s subgenus, Peronoplasmopara, because of priority of publication,
and also because it was given definite descriptive characters, as deserving prefer-
ence over Rostowzew’s rather indefinite Pseudoperonospora, Clinton elevated
Peronoplasmopara to generic rank and included under it two species,—Peronoplas-
mopara cubensis (B. et C.) Clint., and Peronoplasmopara Celtidis (Waite) Clint.

In the present paper, we have adapted Clinton’s view and named our fungus
Peronoplasmopara Humuli Myb. et Tak., thus adding another species to this in-
teresting genus.

In this connection, it may be interesting to know, that Peronosplasmopara
Celtidis is also found in Japan on Celtis sinensis. It was collected by Mr. K.
Yoshino in the Province of Echigo in 1903. The specimen was sent to one of us
for determination, and it was proved to correspond exactly with the descriptions
and figures of Peronospora Celtidis Waite. 4

An apparently rare species Peronospora cannabina Otth parasitic on the leaves

Beriese, A. N. Plasmopara cubensis (B. et C.). Riv. Pat. Veg. Vol. 9. p. 123-6. 190I.
Rostowzew, 8. J., Beitrige zur Kenntnis der Peronosporeen. Flora. Bd. 92. p. 405-430. 1903.
Clinton, G. P., Downy mildew, or Blight, Peronoplasmopara cubensis (B. & C.) Clint., of Musk
Melons and Cucumbers. Report of the Conn. Agric. Exp. Stat. for the Year 1904. p. 329-362. 1905.
Waite, M. B., Description of Two New Species of Peronospora, Journ. of Mycology. Vol. VIL p.
105-109. Pl, XVIII, 1892.
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of Cannabis sativa, was also recently found in this country by Mr. T. Goto in the
Province of Shimotsuke. The fungus was first found in Switzerland, and described
by Otth® in 1868, and later by Massalongo? in Italy. Unfortunately, the original
papers of these authors are not accessible here, and we cannot tell whether the
germination of its conidia was determined or not. - At any rate, we hope we shall
be able to settle the question duing the next season, and thereby may possibly be
able to add another species to the genus under consideration.

Let us here enumerate the species of Peronoplasmopara in Japan, giving its
hosts and distribution.

1. Peronoplasmopara cubensis (B. et C.) Clint.

Syn. Peronospora cubensis B. et C.
Plasmopara cubensis Humph.
Pseudoperonospora cubensis Rostow.

Hosts and Distrib. On Cucumis sativus L.

Hokkaidd. Prov. Ishikari: K. Miyabe, 1890, 1891 ; E. Tokubuchi, 1894 ; G.
Kurosawa, 1895 ; T. Miyagi, 19c5.  Prov. Kitami: K. Miyabe, 1894.  Prov.
Teshio : K, Miyabe, 1894.

Honshu. Prov. Musashi: Y. Tanaka, K. Tamari, 1888; S. Hori, 1895 ; K.
Shirai, 1896 ; K. Miyabe, 1897 ; N. Nambu, 1899; T. Nishida, G. Yamada, 19co0.
Prov. Rikuchtu: G. Yamada, 1904. Prov. Uzen: G. Yamada, 1gor. Prov.
Echigo: K. Yoshino, 1903. Prov. Mino: E. Tokubuchi, 1898. Prov. Ise:
E. Tokubuchi, 1898.

Kyushu. Prov. Higo: K., Yoshino, 1905.

On Cucrmis Melo 1.,

Honshi. Prov. Musashi : K, Tamari, 1888 ; N. Nambu, 1897 ; S. Hori, 1900.
Prov. Kozuke ; K. Tamari, 1888.

Kyushu. - Prov. Higo : K. Yoshino, 190s.

On Cucumis Melo L. var. Conomon Mak.

Honshtu. Prov. Musashi: T. Nishida, 190o0.

On Cucurbita Pepo L.

Honshti. Prov. Musashi : Y, Tanaka, 1888 ; S. Hori, 1901.

On Cucurbita maxima Duch.

Honshu. Prov. Musashi: N, Nambu, 1899.

1. Otth, Mitteil. d. Naturf. Gesell. in Bern, 1868. p. 63.—Hedwigia. Bd, 35, Repertorium, p, XXIL
1896.

2. Massalongo, C., La Peronospora della Canapa. Agricoltore Ferrarese, 1898. c. tab.—Saccardo,
Sylloge Fung, Vo', XIV. p. 460.
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2. Peronoplasmopara Celtidis (Waite) Clint.
Syn. Peronospora Celtidis Waite.
. Plasﬁopnra Celtidis Berl.

Hosts and Distrib. On Celtis sinensis Pers.

Honsht, Prov. Echigo : Fukudo-mura, K. Yoeshino, Oct. 10, 1903.

3. Peronoplasmopara Humuli Myb. et Tak. n. sp.

Spots, small, irregular, limited by nerves, scattered or confluent forming large
irregular patches, at first yellowish, then brownish Conidiophores 2-g from a
stoma, 200-460 ¢ long, 6-7 # wide, 5-6 times dichotomous, rather spreading ; the
first branch at about 2/3 to 3/4 from the base; the ultimate branches straight, slight-
ly arcuate or sometifnes deflexed, tapering to a blunt point. Conidia, broad ellip-
tical or obovate, 22-26' x 15-18 g, of light smoky color, with blunt apical papilla,
and germinating by zoospores. OQospores, spherical, smooth, 25-40 # in diameter,
and light brownish.

Hosts and Distrib. On the leaves of Humulus Luﬁdus L. (cult).

Hokkaids. Prov. Ishikari: at the experimental fields of the Hokkaids Agricul-
tural Experiment Station, Sapporo, Y. Takahashi, July, 3, 1905; K. Miyabe, July
29, 1905. Hop-fields belonging to the Sapporo Brewery Company, Sapporo, K.
Miyabe, June 15, 1906. ‘

On Humulus Lupulus L. var, cordifolius Maxim. (wild).

Hokkaidd. Prov. Shiribeshi, at Zenibako. J. Hanzawa, Aug. 1905.

Honshu. Prov. Rikuchu, at Morioka, G. Yamada, July 190s.

Dec. 20, 1906.
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2. Peronoplasmopara Celtidis (Waite) Clint.
Peronospora Celtidis Waite.

R
Plasmopara Celtidis (Waite) Berl.
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3. Peronoplasmopara Humuli Myb. et Tak. nov. sp.
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