A NEW BROWN-SPOT DISEASE OF THE LEAF
OF GLYCINE HISPIDA MAXIM.
CAUSED BY SEPTORIA GLYCINES sp. n.

By

Takewo Hemmi, Nogakuski.
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Glycine hispida Maxim. or soy bean is one of the most important legu-
minous crops in the FFar East. In Hokkaido it is most extensively cultivated, as
the climate is well suited for its production. There are many destructive diseases,
which attack the soy bean in our country and of which the investigations have
already been done to a greater or less extent. But we have not yet heard of a
destructive Septoriose on this important crop in our country. The only species
of Septoria, which has been recorded as a causal fungus of a leaf-spot disease of
the soy bean plant in mycological and pathological literatures, is Septoria sojina
Thiim. *)

It was in the early summer of the last year that my attention was first drawn
to a diseased appearance of the leaves of this plant in the experimental plots of
our college and in the adjoining fields. The microscopical examination showed
at once that it was due to a kind of Septoriose. My interest was naturally arous-
ed leading me to inquire into the extent of the damage done in other bean fields

about Sapporo, and I was impressed with the fact, that the loss due to the disease
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was not a little, for every fields were more or less affected by it.

Later in the same year, during my botanical excursions in the Province Iburi
in August and in the Provinces Kitami, Tokachi and Ishikari in September, I
observed and collected the diseased leaves at several places. The fungus in ques-
tion was first collected in 1913 by Prof. K. Miyabe in the Province Kitami and I
could examine it through his kindness. These facts show that the disease is very
common and very widely distributed throughout Hokkaidé. In August of this
year, Prof. S. 1t6 found the same fungus in the Province Echigo in Honshu.
Judging from the extent to which the fungus has spread in the field, we may also
safely infer, that the disease had existed there for many years without drawing
our attention, and in 1914 it happened to take somewhat the character of an
epidemic.

As the disease was common in the vicinity of Sapporo, I had many oppor-
tunities of studying carefully its symptoms as well as the nature of its causal fun-
gus ; and in consequence, I have been able to recognize that the fungus in ques-

tion is a new species which has passed undescribed up to the present time.

Symptoms of the Disease.

The disease appears first upon both sides of the lower leaves of young plants
as brown or light reddish brown spots in the early summer. Those spots are
slightly raised and angular and distinct in outline, being limited by veinlets, and
are scattered irregularly over the surface. The color of the spots gradually turns
into dark brown and finally into blackish-brown. They are comparatively large
and are most commonly 2—3 mm. in diameter, but not seldom they exceed 5 mm.
The margin of the spot is not especially bordered with a deeper color as in the
other type of Septoriose. The spot is more or less hypertrophied. The old spots
frequently turn into grey color from the central region, the close examination of
which, especially with a magnifying hand lens, reveals exceedingly small dark-
colored pycnidia scattered throughout. The spots become confluent often forming
large irregular brown or dark-brown patches, and the diseased leaves also turn
gradually into yellow or brown color from the margin, then become dry and fall off.

The disease then works toward the top of the plant, often causing the loss of
so many leaves as to result in complete ruin of the crop. The disease spreads most
rapidly in a damp warm weather or in places which are incompletely drained. But

in the mid summer or in a dry region, the disease does not attack the upper leaves,
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although the lower leaves may have become completely wilted and defoliated.

If the surrounding conditions are favourable to the growth of the fungus in
September, the disease spreads again actively. In this case, the spots are not so
angular, as in those in the early summer, and are more in number and smaller in
shape. In the autumn, it is difficult to distinguish this disease, as the diseased
leaves are generally attacked by many saprophytic fungi. The disease may not
cause a great loss of the crop; but it may interfere with the general productive-

ness by diminishing its assimilating surface and sometimes by causing defoliation.

Causal Fungus.

A section through the diseased spot shows the hyphae to be ramifying in the
tissue of the leaf, whose chloroplastids are destroyed. The hyphae are 2-4 ¢ in
width. The pycnidia are formed under the epidermis and immersed into the
tissue at the both sides of the leaf (mostly on the upperside). They are globose
or conico-globose and measure 44—100 g (commonly 60—70 ) in diameter. The
wall of the pycnidium is rather thin, membranaceous and brown or dark brown in
color. It has a short round papilla which is at first covered, then erumpent with
a comparatively large mouth.

The spores are filiform, straight or mostly curved irregularly, smooth, hyaline
and occasionally guttulate. When the spores are stained with iodine solution, it
will be clearly observed that they consist of one to three, rarely of four cells.
When it is mounted in water or potash, these septa may often be overlooked.
Their measurement are 21.0-52.5 x I.4-2.1 . The conidiophores are very short
and I could not examine them exactly. Placed in a drop of water or nutritient
media, the spores swell at first, showing the septa clearly, and then germinate
within 24-50 hours in the room temperature, throwing out one or two germ-tubes
from each cell at or near the septa or also at the ends of the spores.  The ger-
minating hyphae are hyaline and about 2—3 g in width.  The septation and
branching then take place.

From the morphological characters of the spores and pycnidia, we may easily
recognize our present fungus to be a species of Septoria. Up to the present time,
I have not yet been able to obtain its ascosporous stage.  According to the des-
cription, Septoria sojina Thiim., which is the only species known to be parasitic
on the leaves of Glycine hispida, is quite different from the present species in

many points, especially in the measurement of the spores. The important charac-
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ters of these two fungi are as follows : —
Septoria sojina Thiim. Septoria sp.
1. Pycnidia epiphyllous amphigenous
conico-globose globose to conico-globose
44—100 pt
2. Conidia cylindrical to subcuneal filiform
I septate 0—3 septate
12—=18 X 4,5-3,0 ¢ 21,0=52,5 X I,4-2,I u
3. Spots irregular in shape mostly angular
bordered unbordered

Other species of Septoria which are parasitic on the leaves of leguminous
plants, differ from the present fungus also in the macroscopical or microscopical
appearances. From the foregoing statements, I consider the present fungus to be

a new species, and the following diagnosis is given,

Septoria Glycines Hemmi, sp. n.

Spots amphigenous, at first angular, brown to reddish brown, unbordered, at
last dark brown or blackish brown, having greyish center, scattered or gregarious,
often confluent, commonly 2—3 mm. in diameter; pycnidia amphigenous, mostly
epiphyllous, scattered, globose or conico-globose, membranaceous, brown or dark
brown, 44-100 g in diameter, at first covered by epidermis, then erumpent; spores
hyaline, filiform, more or less curved, or sometimes straight, smooth, guttulate,
obscurely septated, 1—4 celled, 21.0-52.5 p long, 1.4-2.1 p broad.

Hab. On the leaves of Glycine hispida, Maxim.

Hokkaido.—Prov. Ishikari: Sapporo (June 28 ; July 1; July 6; July 20; Sept. 8,

1914. T. Hemmi), Nopporo (July 4, 1g10. T. Hemmi),
Tsukisappu (July 19, 1914. T. Hemmi),
Shimofurano (Sept. 25, 1914. T. Hemmi),
Motomura (July 25, 19r5. T. Hemmi).

Prov. Tokachi: Obihiro (Sept. 24, 1914. T. Hemmi).

Prov. Kitami: Nokkeushi (Sept. 22, 1914, T. Hemmi; Sept. 23,
1913. K. Miyabe).

I’r-;w.. Iburi:  Kutchan (Aug. 23, 1914. T. Hemmi),
Higashikutchan (Aug. 26, 1914. T. Hemmi).

Honshii.— Prov. Echigo: Uchino-Mura (Aug. 13, 1915. S. Ito).
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I wish to express here my heartiest thanks to Prof. K. Miyabe to whom I am

indebted for his valuable suggestions.

September 23, 19I5 Plythopatiological Laboratory,
College of Agriculture,
Tokokn Imperial University,

Sapporo, Japan.
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