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v MATHEMATICAL STUDIES ON
THE INFLUENCE OF TEMPERATURE AND
MOISTURE ON NITRIFICATION

BY

Ko0JI MIYAKE and YOSHIAKI ISHIZUKA

e ST QO C SR e

Introduction

It is a well known fact that nitrification is the phenomena of transforming
ammoniacal nitrogen into nitric nitrogen by the action of microorganisms. The
nature of this biochemical process was proved, some years ago, by one® of the
authors, to be autocatalitic monomolecular reaction.

 The influences of enviromental conditions upon the nitrification have been
studied hitherto by many investigators,” from the stand point of soil bacterio-
logy. But no papers have as yet been presented which formulate the relation
between the sorrounding conditions and the bacterial activity. On this account,
we here attempt to elucidate a phase of the formulation.

The present paper contains the results obtained in experiments with tem-
erature and moisture.

Materials used for Experiment

The soil used was taken from the unmanured plot in the experimental
field of our University, in which indian corn had been cultivated continuously
for five years without manures.

For the experiment air dried soil was used after it was passed through a
0.5 mm. sieve.

The moisture content and water capacity of the soil was determined to be
7.0 % and 53.7 % respectiuely.

Ammoniunm sulfate was used as the material to be nitrified, 0.0472 g. of
which being equivalent to 10 milligrams of nitrogen._

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]
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Experiment on the Influence of Temperature

Ten grams of the soil were mixed with ammonium salfate equivalent to
10 milligrams of nitrogen. To this was added water, equivalent to 70 % of
the water capacity of the soil.  After mixing well, the soil was placed in a
150 c.c. Erlenmayer flask with a stoppered cork. The flask was then allowed
to stand in a thermostat at constant temperature of 0°C, 12°C, 20°C, 27°C,
32°C and 37°C respectively.

After the definite intervals of time indicated in Table I, the flask was
taken out from the thermostat and the nitrates formed were determined color-
imetrically by the method of phenyldisulfonic acid as follows:

From 100c.c. to 300c. c. of distilled water were added to the flask accord-
ing to the amount of nitrate formed. After addition of a small amount of
aluminium-hydroxide, it was shaken for a few minutes in order to obtain a
clear liquid. After standing for an hour it was. filtered through dried filter
paper. The definite amount of the filtrate thus obtained was placed in a glass
basin and evaporated nearly to dryness on a water bath. I c.c. of phenyldi-
sulfonic acid was then added to the residue and mixed. After standing for
15 minutes, about 15 c.c. of distilled water were added and well stirred. Am-
moniumhydroxide was then added until the solution was alkaline, then distilled
water bringing it up to 500c.c.. The yellow color produced was compared
colorimetrically with the standard solution which contains 0.01631 g. of pure
crystallized potassium nitrate to a litre.

The results obtained are tabulated as follows.

Table 1 Amount of Nitrate produced in milligrams

Time (days) o°C 12¢C 20°C 27°C 32°C 37°C
o 0.065 0.065 0.065 0.065 0.065 0.065
1 0065 0.065 0.065 0.065 0.065 0.065
2 0.065 0.070 0.080 0.083 0.092 6@85
3 0.066 0.077 0.105 0.107 0.1X4 o.110
4 0.068 0.096 0.116 0.126 0.X50Q 0.134
5 o.c80 o.115 0.122 o.160 0.214 0.186
7 0.081 0.120 0.135 [ 0.180 0.330 0.192
9 0.080 o.140 0.154 0.272 0.410 0.268
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Time (days) o°C | 12°C 20°C 27°C 32°C 37°C
1z 0.085 0.158 0.263 0.395 0.614 0.384
13 o.109 0.173 0.412 0.507 0.769 0507
15 0.105 0.175 0.522 0.660 0.883 0.550
18 o.105 0.19g0 0.665 0.805 0.979 0.603
21 o0.109 0.190 0.771 0.904 1.054 0.650
24 o.107 o.210 0.861 0.983 1.085 0.685
27 0.009 0.214 0.902 1.021 1,106 0.720

As seen in the above table, the bacterial activity at a temperature of 0°C
is very feeble. It is then difficult to prove whether the nitrification at this
temperature proceeded autocatalitically or not. At the temperature of 12°C, it
was barely seen to be autocatalytic. At a temperature higher than 12°C, it
proceeded typically according to the monomolecular reaction of autocatalytic.

The equation of autocatalytic monomolecular reaction is

X

where X: Amount of nitrate produced at the intervals
of time t
A: Maximum amount of nitrate produced
t;: Time for A nitrate production
: Constant

In the above equation the constants are K, A and t;. To see the influence
of temperature on the process, it is then reasonable to compare the value of
the constants. Among these, however, the comparison of constant K alone is
seen to be most reasonable, as the value of K represents the velocity of the
reaction.”

So the authors attempted to deduce a formula which shows a change of
the value of K in relation to temperature.

In Table 2 the value of K is calculate from the data in Table I;
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Table 2 Values of K calculated from Data in Table 1

Temperature (T) K
12 C 0.069 +0.005
20 C 0.091 +0.002
27 C 0.106+ 0.001
32 C 0.120+0.001
37 C 0.105+0.003

In order to find the influence of temperature upon the constant K, the
authers calculated, at first, the value of the so-called Qy, quotient® as follows:

>20’°12 =(—ooo )2 = 1.6

0.061

10 =
Q ( Ku
10 10
Qm =( K,, )71_2—0=( 0.106 V4 ;__ 1.3
Kso .

| 0.091
Qo =(

o
K, —3-21_7,—= orzo \° E
K,, ) ) 0.106 B
10 5
~Sa—am o105 .
= 32237 = "2 = 0.
Qu=(e ) =(-Z2) = o7

As the results show, the value of K increases I.3 times with each increas
of 10°C in temperature until it reaches 32°C, then it decreases to 0.7 times as
seen at 37°C. .

These results tell us that the nitrification process shows the tendency of
pure chemical reaction at the temperatures between 12 and 32°C. But a rapid
decrease of the value of Qy, in temperature above 32°C, clearly shows that the
process is biochemical.

Then to represent mathematically the influence of temperature we must
take into a consideration especially these relationships existing between the tem-
perature and the nature of the phenomena. So the writers deduced the fol-
lowing empirical equation with the aid of the method of least squares paying
attention to the above facts. '

32

T T—32
K=0.038 +o.or4T-o.015 e &

The values of K calculated form the above equation are compared with
the values of K cited already in Table 2 as follows:
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Table 3 The Values of K calculated from above Equation and in Table 2

Temperature K in Table 2 K calculated difference
12-.C 0.069 . 0.07;1. , '0.005
20 C o.cgt 0.074 0.006
27 C o.106 o.108 0002
32 C 0.120 o.113 0.007
37 C 0.105§ 0.106 o.c0L

The above table shows that both the values K agree well.

Experiment on the Influence of Moisture

On the effect of moisture content in soils on nitrification, the results ob-
tained are shown in Table 4.

The experiment was carried out in the constant temperature of 30°C having
the moisture content of soils at 20%, 40%, 50%, 60%, 70% and 80% of the
water bapacity.

Table 4 Amount of nitrate produced in milligrams

Time (days) 20% 40% 509 609 70% 809
o 0.065 0.065 0.065 0.065 0.065 0.065
1 0.065 0.065 0.065 0.065 0.065 0.065
2 0.c65 0.067 ' 0.071 0.090 0.092 6.092
3 0.088 0.083 0.087 0.110 0.125 0.098”
4 o114 0.149 0.140 0.140 0.143 0.140
5 0.115 0.160 0.180 0.182 0.210 0.180
7 0.150 0.224 0.235 0.250 0.205 0.252
9 0.151 0.240 0.340 0.363 0.410 0.37L

1 0.152 o.260 0.401 0.494 0.600 0.501
13 0.145 0.281 0.535 0.642 0.786 0.678
15 0.152 0.297 0.643 0.722 0.850 0.770
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Time (days) 209 40% 50% 6098 70% 809%
18 0.145 0.308 0.739 0.846 0924 0.880
21 0.152 0.320 0.800 0.905 1.003 0.952
25 0.152 0.340 0.875 0.993 1.090 1.002
30 0.140 0.340 0.897 ' 1.028 1.100 1.002

The values of K were first calculated from the above data putting them
into the autocatalytic monomolecular equatjon and' secondly, the Q quotient
was calculated from the value of K as shown in Table 5.

Table 5 The Values of K and Qy

9% of water capacity (M) K Qu
40 ' 0.090+0.005
50 0.102:10.002 I.I
60 0.11040.001 I.I
70 0.119:+0.003 I.I
8o 0.114+0.000 0.9

In the case of the influence of moisture content, the change of K can be
represented by linear function up to 70 % of the water capacity, but abobe
70% it decreases gradually.

So the writers deduced the following empirical equation as in the case of
temperature effect. '

M-70
K= 0.056+o.0018£5+o.005 e 6

And the values of K calculated from the above equation are compared with
the values of K cited already in Table 5 as follows:
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Table 6 Values of K calculated from the above Equation and in Table 5

1)

2)

3)

9¢ of water capacity K in Table 5 K calculated Difference
40 0.090 0.c92 " o.002
50 0.102 o.101 0.001
60 0.110 o.I10 o.boo
70 ol19 0.116 0.003
8o o.114 0.114 0.000
Summary

The influence of enviromental conditions on the nitrification process were
studied mathematically. In the present experiment, temperature and mois-
ture were taken as the enviromental conditions.

Considering that the influence of the enviromental conditions on the nitri-
fication process can be represented by the change of reaction constant K
of the autocatalytic monomolecular equation which represents the process
mathematically, the writers observed the influence of the change of tem-
perature and moisture on the value of K.

Within the extent of temperature and moisture at which the reaction can
proceed autocatalytically, the value of K increases linearly as the tempera-
ture and the moisture increase, but after it reaches a certain point of in-
crement the value of K decreases rapidly.

So the change of K can be represented empiriclly by an equation as
follows :

In the case of the effect of temperature,

) T T—82
K=o.038+o.or4—5-—o.015 e &

In the case of the effect of moisture content,

M~-70
K=o.a56+o.oo:83:-—o.oos e 8
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A REVISION OF BRACONID-SPECIES
PARASITIC IN THE INJURIOUS INSECTS OF
RICE-PLANT AND SUGAR-CANE IN
JAPAN AND FORMOSA

BY
CHIHISA WATANABE
a0

Up to the present time about fifteen Bracomid-species which are parasitic
in the injurious insects of rice-plant or sugar-cane, Chilo simplex ButL., Chilo in-
Juscatellus SNELL., Schoenobius incertellus WKk., Diatraea venosata WK., Sesamia
inferens WK., etc., have been recorded by many entomologists in Japan and
Formosa. According to previous authors, however, certain species have already
become synonyms. In the course of my study I found that the species identified
by U. Nawa as Amyosoma chilonis VIERECK, being different from the real 4.
chilonis VIERECK, is new to science; thus, as far as my investigations go, there
are seven species and one form of Braconid in total known to exist in Japan
and Formosa.

‘Before going further I wish to acknowledge my indebtendness to Messrs.
M. Isupa, S. Kuwayama, J. Sonax, and T. Ucuipa for much valuable advice
and for their kindness in reading the manuscripts. Further I wish to express
my sincere thanks to Messrs. M. Ecuchr, C. HArRukAwA, and S. TakaNo, who
kindly sent material for my use. ‘ ’

" Subfamily BRACONINAE
. Genus Shirakia VI1ERECK

Shirakia VIERECK, Proc. U. S. Nat. Mus., Vol. 44, p. 643 (1913).

l. ' Shirakia V's‘cho,enob‘ii ViERECK

Bracon dorsalis MATUMURA (nec BRULLE), Schidl. u. Niitzl. Ins. Zucker. Pflan. Formosas, pp.

49 & 84, @, Pl XXX, Fig. 7, ¢ (1910) ; id., Mén. Soc. Ent. Belg,, XVIII, p. 148, ¢ (1011)."'
Shirakia schoenobii VIERECK, Proc. U. S. Nat. Mus., Vol. 44, p. 643, @ & (1913).

Skirakia dorsalis SHIRAKI, Extra Report Agr. Exp. Stat. Formosa, no. I5, p. 125, @ 3, PL XII, °

Fig. 1-8, @ & (1017).
[Transact, Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]




64 TRANSACTIONS OF THE SAPPORO NATURAL HISTORY'SOCIETY

Host. Prof. T. SuirAKI describes exactly the life-history of this species:
it is reared from Chilo simplex BUTL., Schoenobius incertellus WK., and Sesamia
inferens WK. in Formosa.

Cocoon. Generally white, the upper end somewhat truncate, broadened
towards the lower end, both ends more or less yellowish gray. Length. 7.4
mm, ; width 2.3 mm. or more mm. (after SHIRAKI).

Hab.—Formosa (Kagi, 4 & &, 20/IV. 1907; Ako, 1@, 7/11. 1906; Tai-
nan, 19, 2/III. 1909, S. MaTtsumura; Kosen, 29 9, 13, I9/IIL 1929, J.
SONAN).

Distr. : Formosa.

J. N.: Seaka-komayu.

Genus Stenobracon SzEPLIGETI

Stenobracon SzEPLIGETI, Term. Fiiz. p. 359 (1901).

2. Stenobracon trifasciatus SzEPLIGETI

Stenobracon tyifasciatus SzEPLIGETI, Notes Leyden Mus., Vol. 29, p. 214, @ 8 (1904); FAHRINGER,
Entom. Mitteilungen, XVII, p. 27, 2 & (1928). ’

Stenobracon maculata MATSUMURA, Schidl. u. Niitzl. Ins. Zucker. Pflan. Formosas, pp. 50 & 84;
Q, PlL. XXX, Fig. 8, Q(1910); id., Mén. Soc. Entom. Belg., XVIII, p. 148, @ (Ig911); SHIRAKI, Extra
Report Agr. Exp. Stat. Formosa, no. 1s, p. 135, 2 3, PL XI, Fig. 1, @ (1917); SoNAN, Trans. Nat.
Hist. Soc. Formosa, p. 333, ¢ 8 (1929); MATSUMURA, 6000 Ill. Ins. Japan-Empire, p. 75, Fig. 410,
& (1930).

Stenobracon maculatus FAHRINGER, Entom. Mitteilungen, XVII, p. 28 (192S).

Macrocentrus sp. DEVENTER, Handboek ten dienste van de Suikerriet-Caltuur en de Rietsuiker-
Fabricage op Java, p. 123, Pl 18, Fig. 14, @ (1906).

Macrocentrus javanicus IsHIDA, Kansho Meichu Chosa Hokoku, I, p. o9, @ &, 1I, PL XVI,
l"igf 1-3, 2 3 (1915).

Hemibracon elegantulus ENDERLEIN, Arch. Naturg., 84 A. p. 62, @ § (1918).

Host. According to Prof. T. SHIRAKI it is parasitic in the larva of Sckoen-
obius incertellus Wk. in Formosa, and it is also recorded by M. ISHIDA as a

parasite of Chilo infuscatellus SNELL. in Formosa, and of Scirpophaga nivella
FaBr. in Java. ‘
_ Hab.—Formosa (Ako, 13, 10/VII, 1906; Shinka, 3 ? 2, 2 8 &, 23/IV,
1908, 1 &, 30/V, 1926, S. Marsumura; Kagi & Hoozan after ENDERLEIN)—
China (Hong-kong, 2 8 &, 10/V, 1926, S, TAKANO).,

Distr.: Java, Sumatra, Formosa, China (Hong-kong).
v J. N.: Kiiro-madara-komayu,
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Genus Bracon Fasricius

Bracon FABRICIUS, Syst. Piez., p. 120 (1804).

Subgenus Amyosoma VIERECK -
Amyosoma VIERECK, Proc. U. S. Nat. Mus., Vol. 44, p. 640 (1913).

I have placed “Amyosoma” under genus Bracon as a subgenus, because
I can not find any particular character to distinguish it as a genus, the only
difference from the latter is in having a parallel-sided plate of the 1st abdominal
tergite.

8. Bracon (Amyosoma) chinensis SziPLIGETI

Bracon ckinensis SzEPLIGETI, Term Fiiz.,, XXV, p. 30, § (1902); id., Gen. Insect., 22~24, p. 35,
& (1904) ; FAHRINGER, Opusc. bracon., Bd. I, p. 445, & (1928).

Amyosoma chilonis VIERECK, Proc. U. S. Nat. Mus.,, Vol. 44, p. 640, 9 5 (1913); SHIRAKI, Ex-
tra Report Agr. Exp. Stat. Formosa, no. 15, p. 132, 9 3, Pl. XIL Fig. g-16, ¢ 3 (1917).

Agathis noiratum ISHIDA, Kansho Meichu Chosa Hokoku, I, p. 100, ¢, II, PL. XIV, Fig. g-11,

¢ (1915).

The Braconid figured on plate 16, figure 13 by Deventer (3) may be the
same species, and Amyosoma leuzerae ROHWER* may be a variety of this species,
only differing in the front legs which are black and in the ovipositer which
is longer than the abdomen. o

Host. According to M. IsHIDA it is reared from the larva of Chilo in-
Suscatellus SNELL. in Formosa, and of Sesamia inferens WK. in Java. Prof. T.
SHIRAKI gives Schoenobius tncertellus Wk. as the host of this species. I have
specimens bred by M. EcucHi from the larva of a Dzatraea species, which was
feeding on Italian millet (Sefaria italica) in Korea.

Cocoon. Grayish white, cylindrical. Length 4 mm.; width 1.4 mm.

Hab.—Formosa (Tansui, I ¢, 2 3 8, 26/VII, 1926; Hoppo, 1 ¢, 7/VII,
1006, S. Marsumura; Kosen, 13, 19/VII, 1928, J. Sonan)—Riukiu Is. (4
¢ 9, 1909, S. Sakacucti)—Korea (Shariin, 29 ¢, 53 &, 1930, M. EGuchI).

Distr.: Formosa, Riukiu Is., Korea, China, Java (?).

J. N.: Zutmushi-kurobara-komayu.

Subgenus Bracon s. str.

4. Bracon (Bracon) onukii nov. sp.
Braconid-sp. ONUKI, Jitsuyo Konchugaku, p. 253, Fig. 173 (1903).

*ROHWER, Proc. U. S. Nat. Mus., Vol. 54, p. 567 (1918).
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Amyosoma chilonis NAWA, Insect World, p. 354, @ &, Pl. XVIII, Fig. 1-13, ¢ § (1913); id, L
€y P. 455 (1915).
This species identified by Nawa as Amyosoma chilonis VIERECK is not the

real A. chilonis VIERECK, but is new to science, belonging to FAHRINGER’s Sec-
tion Orthobracon under genus Bracon. :

?. Reddish yellow; eyes, tips of mandibles, claws, and ovipositor-sheaths
black; three lobes of the mesonotum, propodeum, and the first three abdominal
tergites often with black markings, Antennae yellowish brown, darkend towards
the apex. Wings hyaline, stigma and veins yellow.

Head smooth and shining, antennae filiform, shorter than the body, 37 jo-
inted, the scape cylindrical. Thorax smooth and shining; parapsidal furrows
of the mesonotum deep, reaching to the apex; mesopleural fovae broad. Second
abcissa of the radius 2% times longer than the Ist; Ist intercubital nervure
oblique, the 2nd vertical; 2nd cubitus 13 times longer than the 2nd abcissa of
the radius. Legs normal. Propodeum almost smooth and shining, with a
median longitudinal carina from the apex to. the middle, crossed by some trans-
verse carinae. Abdomen rugosely reticulate, dull; 1st tergite margined laterally,
the median raised area round; 2nd tergite longer than the 3rd, with a fine
short median carina at the base; suture between the 2nd and the 3rd being
broad and deep, almost straight. Ovipositor as long as half the length of ab-
domen, 1 mm. Length 3.5 mm. »

5. Closely resembles the female, but differs from it in having the an-
tennae which are longer than the body, 39-40 jointed. Length 3-3.5 mm.

Bracon japellus AsnMEAD* from Hokkaido is very closely allied to this
species but differs from the latter in having the propodeum which is éhtirely
smooth and shining, lacking carina.

Host. According to ONUKI, NAwaA, the report of Agr. Exp. Stat. Naga-
saki (16), and Isuikawa (Q) it is a parasite of the larva of Ckilo simplex ButL.
in Japan. I have specimens bred from the same host by C. HArRukAwA, and
from the larva of a Diatraca species by M. Ecuchr, which was feeding on
Italian millet in Korea.

Cocoon. Grayish white. Length 5 mm.; width 1.5 mm.

Hab.—Honshu (Gifu after Nawa ; Niigata after IsuikAwa ; Kurashiki 3¢ 9,
28 8, V, 1930, C. HarRukAwa)—Kiushu (Nagasaki after Rep. Agr. Exp. St.
Nagasaki; Kumamoto, 392 ¢, 10/X, 1907, H. Kawamura)—Korea (Shariin,
822,78 5, 1930, M. EcucHi).

J. N.:  Zuimushi-kitro-komayu.

*ASHMEAD, Proc. U. S. Nat. Mus,, Vol. 30, p. 196, @ (1906). :
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Subfamily - CHELONINAE
Genus Chelonus JuriNE

Chelonus JURINE, in Panzer, Krit. Revis.,, Vol. 2, p. 99 (1805).

5. Chelonus munakatae MUNAKATA

Chelonus munakatae MUNAKATA, Extra Report Agr. Exp. Stat. Aomori, no. 2, p. 68, 9 5, Pl
2, 5 (1912); Nawa, Insect World, p. 457 (1915); KUWA'YAMA, ‘Report Agr. Exp. Stat. Hokkaido, no.
47, p. 36 (1928); SoNAN, Trans. Nat. Hist. Soc. Formosa, p. 115 (1930).

Chelonus chilonis CUSHMAN, Proc. Hawaii. Ent. Soc. p., 244, ¢ & (1928).

In MuNAkATA’s original description the female is mistaken for the male;
in the series of my specimens the female is distinguished from the male.in hav-
ing the antennae which are shorter than the body, compresso-dilated beyond
the middle, 33-34 jointed, and the abdomen with 2 yellowish basal spots as
in CusuMAN’s description. The Braconid figured on plate 2, figures 5 (2) and
8 (), by OkaMoTO (20) as a parasite of Chilo simplex ButL. from Hokkaido
is apparently the same species.

Host. It is well known as a parasite of Clilo simplex BurL. 1 have speci-
mens bred from the same host by T. MuNakaTA and C. HARUKAWA, and from
the larva of a Diatraea species by M. EcucHi, which was feeding on Italian
millet in Korea. "

Cocoon. White, transparent, and cylindrical. Length 10 mm.; width 3mm.

Hab.—Hokkaido (Sapporo after Okamoro & Kuwavama)—Honshu (Ao-
mori, I ¢, X, 1911, T. MunakaTa; Kurashiki, 42 ¢, 38 &, V, 1930, C.
HarukAwA)—Kiushu (Nagasaki after Rep. Agr. Exp. St. Nagasaki)—Korea
(Shariin, 39 ¢, 36 &, 1930, M. EGucHI).

Distr.: China (Foochow), Korea, Japan.

J. N.: Munakata-mmarubara-komayu.

Subfamily MICROGASTERINAE
Genus Microgaster LATREILLE.

Microgaster LATREILLE, Hist. Nat. Crust. & Insect. III, p. 189 (1802).

6. Microgaster russata HaLiDAY

Microgaster russatus HALIDAY, Ent. Mag. II, p. 237 (1834) ; RUTHE, Berlin Entom. Zeits., IV, p. 109,
Q 3, (1860); REINHARD, Deutsch. Ent. Zeits, XXIV, p. 355 (1880); MARSHALL, Trans. Entom. Soc.
London, p. 249, ¢ &, Pl VI, Fig. 19(1885); id., Spec. Hymén. Europe IV, p. 530, 2 & (1890).

Microgaster russata SzEPLIGETI, Gen. Ins., 22-24, p. 113 (1904).

Microplitis aomoriensis MUNAKATA, Extra Report Agr. Exp. Stat. Aomori, no. 2, p.,69¢ &, Pl
2 Fig. 4, ¢ (1912); Nawa, Insect World, p. 457 (1915).
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Comparing some of the male specimens collected in Japan with the female,
I find some difference in colour between them; the 3rd abdominal tergite in
the former entirely black and sometimes the first two tergites finely tinged
with black. '

The Braconid figured on plate 2, figure 6 by Okamoro (21) is identical
with this species. .

Cocoon. White, cylindrical, woolly, and transparent. Length 8 mm. ; width

2.5 mm. ’ °

Host. As MUNAKATA remarks, it is a solitary parasite of the larva of Chilo
simplex ButL. I have specimens bred from the same host by MuNAkaTA, Ha-
RUKAWA, and a member of the Agr. Exp. Stat. Nagano.

Hab.—Hokkaido (Sapporo after Okamoro)—Honshu (Aomori, 5@ @, 1911,
T. Mu~akaTa ; Nagano, 28 &, non data; Kurashiki, 29 ¢, 38 8, V. 1930,
C. HarurAwa)—Kiushu (Nagasaki after Rep. Agr. Exp. St. Nagasaki).

Distr.: Europe, Japan. )

J. N.:  Aomori-samuraikomayu.

Genus Apanteles FORSTER

Apanteles FORSTER, Verh. Naturh. Ver. Preuss. Rheinl. XIX, p. 245 (1862).

7. Apanteles flavipes CAMERON

Cotesia_flavipes CAMERON, Men. Proc. Manch. Phil. Soc, IV, p. 185, 5 (18g1).

Apanteles nonagriae OLLIFF, Agric. Gaz. N. S. Wales 1V, p. 381 (1893); WILKINSON, Bull. Ent.
Res., p. 136 (1928).

Apanteles flavipes SZEPLIGETIL, Gen. Ins., 22-24, p. 109 (1904); WILKINSON, Bull. Ent. Res., p. 93,
? 8, Fig. 2, e (1928); id, I c., p. 108 (1929); id., L c., p. 151 (1930).

Apanteles (Stenopleura) nonagriae VIERECK (nec OLLIF), Proc. U. S. Nat. Mus., Vol. 44, p. 645,

Q & (1913).
Apanteles (Stenopleura) simplicis VIERECK, Proc. U. Nat. Mus., Vol. 44, p. 645, ¢ 5 (1913).
Apanteles flavatus IsHIDA, Kansho Meichu Chosa Hokoku, I, p. 97, ¢ &, II, PL. XIV, Fig. 1-

8, ¢ & (1915).

I much incline to agree with WILKINsON who treats that A. nonagriae
VIERECK, A. simplicis VIERECK, and A. nonagriae OLLIF are all synonymous.

Apanteles flavatus IsniDA is also synonymous: I have seen ISHIDA’s type-
specimens, in whose original description the figures of the antennae in both
sexes are mistaken for each other, and I received from S. TakANO a series
reared from Chilo infuscatellus SNELL.; these are not separable from A. flavipes
CAMERON.

Host. This species is recorded as a parasite of Chilo simplex BurL. by
CaMERON, WILKINSON, VIERECK, and NAwA in India, Formosa, and Japan.
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M. Isurpa gives four hosts, Cliilo infuscatellus SNELL., Diatraca venosata Wk.,
Eucosoma schistaceana SNeLL., and Leucaria loreyi L. from Formosa. Accord-
ing to VIERECK it is also a parasite of Sesamia inferens WK. in Formosa.

Cocoon. White, heaped indiscriminately together. Length 3 mm.; width
I mm.

Hab.—Honshu (Gifu after Nawa)—Kiushu (Nagasaki after Rep. Agr. Exp.
St. Nagasaki)—Formosa (Shinka, 15 ¢ ¢, 95 5, 20/XII, 1928, S. TakANO;
Taihoku after VIERECK).

Distr.: India, Australia, Formosa, Japan.

J. N.:  Zuimushi-samuraikomayu.

7a. Apanteles flavipes CamEroN f. chilonis MUNAKATA

Apanteles chilonis MUNAKATA, Extra Report Agr. Exp. Stat. Aomori, no. 2, p. 69, ¢, PL II,
Fig. 5, @, in June (1912).

Aganteles (Stenopleura) ckilocida VIERECK, Proc. U. S. Nat. Mus.,, Vol. 43, p. 582, ¢, in De-
cember (1912); Nawa, Insect World, p. 455 (1915); WILKINSON, Bull. Ent. Res., p. 94 (1928).

Comparing my specimens bred from Chilo simplex ButL. by T. MUNAKATA
with the Formosan specimens of 4. flavipes Cam., I can not find any difference
in structure between them as in VIERECK's description, but distinguish from the
latter by the colour of hind coxae, which are blackish.

8. Essentially as in the female except that the antennae not submonili-
form but filiform. Second abdominal tergite not longer, rather shorter than
the 3rd as in the typical specimen.

Host. According to MuNAKATA, NAwA, VIERECK, and the report of Agr.
Exp. Stat. Nagasaki (16), it is a parasite of the larva of Chilo simplex BUTL.

Cocoon. Closely allied to that of the typical specimen.

Hab.—Honshu (Aomori, 3¢ ¢, 28 &, 1911, T. MuNARATA; Gifu after

Nawa)—Kiushu (Nagasaki after Rep. Agr. Exp. Stat. Nagasaki).
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An enumeration of the Braconid-parasites and

their host-species
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NEUE UND WENIG BEKANNTE JAPANISCHE
OPHIONINEN-ARTEN (Hym.)

VON

TorcHI UCHIDA
(Mit 2 Figuren)
———— A —

In vorliegender Arbeit méchte ich die folgenden 5 neuen und 2 wenig be-
kannten Op/ioninen-Arten beschreiben: Campoplegidea novitia MorL., Omorgus
tosensis sp. nov., O. sugiharai sp. nov., Angitia argyloplocevora sp. nov., Cre-
mastus (Tarytia) uchiyamai sp. nov., Epicremastus matsumuraeanus sp. nov.
und Pristomerus rufiabdominalis Uch., von denen die 4 ersteren zur Tribus
Campoplegini, die 2 nichsten zur Tribus Cremastini und die letztere
zur Tribus Pristomerini gehoren. Unter diesen Arten ist nur der Wirt
von Angitia argyloplocevora bekannt, und zwar sie von Herrn A. TosuiMA aus
der Puppe von Argyloploce schreberiana L., welche eine Art von Schidlingen
der Apfelbiume ist, gezogt wurde. '

Schliesslich den Herren ‘A. TosmiMa, K. Yasumatsu, Y. SuGiHARA und S.

UcHivama, die mir diese Materialien ‘geliefert -haben, sage ich meinen besten
Dank. ’ - '

Campoplegidea novitia MorL.

Campoplex novitius MORLEY, Faun. Brit. Ind. Hym. III, Ichn. I, p. 450, 3 (1913).

Fundorte: Japan (Kiushu) und Indien (Mussoori). Allotypus (¢, Fuku-
oka in Kiushu, am 28. III, 1928, K. YASUMATU). '

Da das Weibchen bis jetzt noch nicht bekannt ist, gebe ich im folgenden
Beschreibung "desselben.  Kopf nach hinten etwas verengt, graulichweiss be-
haart und dicht punktiert. Antennen gegen das Ende zu wenig verdiinnt.
Punktierung der Mesopleuren - grésser und stirker als die des Mesonotums;
Propodeum hinten schrig abfallend, runzelig punktiert, oben schwach einge-
driickt. Bohrer kurz vorragend. Hinterschienen und -tarsen mit einigen Bors-
ten; Klauen nur -an der Basis zerstreut gekammt.

Schwarz und matt. Mandibeln ganz schwarz, die Vorderschenkel vorn,
die Vorder- und Mittelschienen, ihre Tarsen und alle Schienenendsporen dunkel-

" [Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, May, 1932]
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braun. Hinterleib in der Mitte (das 2te-3te Segment) rot. Korperlinge:
II mm. ,

Sonst stimmt mit dem Minnchen véllig iiberein. Nach der MorLEY’schen
Diagnose sind die Mandibeln, die Vorderhiiften am Ende und die inneren Seiten
der Vorderschenkel und -schienen des Minnchens schalgelb, wihrend sie beim
japanischen Exemplar gelb gefarbt sind: . Diese Art ist neu fiir Japan.

Omorgus tosensis sp. nov.

2. Kopf und Thorax fein weisslich behaart. Gesicht fein runzelig, matt;
Clypeus vorn breit abgerundet ; Kopf quer, nach hinten verschmilert, so breit
wie der Thorax. Antennen etwa 2/3 der Korperlinge, gegen das Ende ver-
diinnt. Mesonotum dicht fein runzelig punktiert, ganz matt; Schildchen rund-
lich konvex, nicht gerandet; Brustseiten und Propodeum ziemlich glinzend, die
ersteren zerstreut fein punktiert, oben grob langsgerunzelt, Speculum glinzend;
das letztere unregelmissig gerunzelt, der Linge nach deutlich gefurcht, Costula
kriftig, Area superomedia quer, hinten offen, Luftlocher oval und klein. Hinter-
leib linear, nur am Ende seitlich zusammengedriickt, glatt, matt, der Postpetiolus
ziemlich verdickt, das 2te Segment 2 mal so lang wie breit; Thyridien gross;
das 3te Segment quadratisch. Bohrer etwas linger als die halbe Hinterleibs-
lange.. Fligel hyalin; Stigma schwirzlich; Areola klein, gestielt, der riick-
laufende Nerv nahe dem Ende der Areola vorspringend; Diskokubitalnerv ge-
kriimmt ; Nervulus interstitial; Nervellus weit unter der Mitte gebrochen. Beine
missig schlank.  Korperlange: - 1omm.

' Schwarz und matt. Palpen, Tegulen und Bauchfalt des Hinterleibs gelb-
lich; Vorder- und Mittelbeine, mit Ausnahme der Hiiften, gelbrot dxe Hinter-
schienen in der Mitte braun, ihre Tarsen schmutzig- braun. -

Fundort: Shikoku (Kéchi). Holotypus (¢, am 25. X, 1929, Y. Suci-
HARA); Paratopotypus (1 ¢, am 25. 1929, Y. SuGiHARA).

Omorgus sugiharai sp. nov.

?. Kopf und Thorax matt, fein weisslich behaart. Kopf nach hmten
verengt; Stirn und Gesicht punktiert. Fiihler faderférmig, fast von 2/3 der
Kérperlinge. Mesonotum und Schildchen lederartig, matt; Mesopleuren vorn
dicht gerunzelt, hinten punktiert, Speculum nicht glinzend; Propodeum hinten
schwach lingsgefurcht, Area superomedia ganz fehlend, Costula’ vorhanden.
Hinterleib vom 3ten Segment an zusammengedriickt, das erste und 2te Segment
lederartig fein punktiert, die iibrigen glatt. Bohrer etwaso lang wie di¢ halbe
Hinterleibslinge. Fliigel hyalin; Areola klein, gestielt; Diskokubitalnerv nicht
gekrimmt; Nervellus weit unter der Mitte gebrochen. Korperlinge: 10mme
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Schwarz. Mandibeln, Palpen, Tegulen und Vorder- und Mittelbeine gelb-
braun, die 4 vorderen Hiften mit Ausnahme der Spitze schwarz, die Hinter-
schenkel dunkelbraun, ihre Trochantern, Schienen und Tarsen braun. Hinter-
leib vom 3ten Segment an an den Seiten braunlich.

Fundort: Shikoku (Kochi). Holotypus ( ¢, am 2. X, 1930, Y. SUGIHARA);
Paratopotypus (I ¢, am 2. X, 1930).

Angitia argyloplocevora sp. nov.

Q & . Kopf hinter den Augen etwas verschmalert ; Stirn, Gesicht und Clypeus
dicht fein punktiert. Fuhler kurzer als der Korper. Mesonotum lederartig fein
punktiert, matt; Schildchen konvex, nicht gerandet; Mesopleuren oben sehr
fein runzelig, Speculum wenig glanzend; Propodeum runzelig punktiert, Cos-
tula undeutlich, Area superomedia pentagonal, nicht quer, hinten offen; beim
Mainnchen die Costula kriftig.  Fligel hyalin; Areola nicht oder sehr kurz
gestielt; Nervulus nach aussen schrag; Nervellus nicht gebrochen. Bohrer
etwas langer als das erste Segment. Tostpetiolus schwach bucklig. Korper-
lange: 8,5 mm.

Schwarz. Mandibeln mit Ausnahme der Spitze, Palpen, Tegulen und die
4 vorderen Trochantern blassgelb. Beine gelbot, die Hintertrochantern an der
Basis, ihre Schienen am Ende und jedes Glied der Hintertarsen am Iinde
schwarzlich; beim Maéannchen die Hinterschienen nahe der Basis und am Ende
und ihre Tarsen fast ganz dunkelbraun bis schwirzlichbraun. Bauchfalte blass-
gelb. Stigma schwarzbraun.

Fundort: Honshu (Aomori). Holotypus (2, 1931, A. Tosuima); Allo-
topotypus (3 ); Paratopotypus (13 ).

Cremastus (Tarytia) uchiyamai sp. nov.

?. Kopf hinter den Augen stark verschmilert; Gesicht dicht fein punk-
tiert; Clypeus deutlich vom Gesicht getrennt, vorn abgerundet. Antennen
schlank, fadenf6érmig, kirzer als der Korper. Thorax ziemlich lang gestreckt;
Mesonotum matt, lederartig punktiert; Schildchen: nicht gerandet; Mesopleuren
unten unregelmassig gerunzelt, Speculum deutlich; Propodeum massig lang,
oben querrunzelig, am Ende zwischen den Hiften vorragend, deutlich gefeldert,
Area superomedia pentagonal, langer als breit, Costula in der Mitte. Hinter-
leib lang, stark zusammengedriickt, der Postpetiolus und das 2te Segment dicht
fein langsrissig, der erstere rundlich verdickt. DBohrer fast von der halben Hin-
terleibslange.  Fligel hyalin; Stigma dreieckig, blassgelb; beide Radialab-
schnitte gerade; Nervulus interstitial; Nervellus unter der Mitte gebrochen.
Korperlange: 11 mm.
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Rétlichgelb.  Kopf gelb; Stirn rotbraun; Stemmaticum schwarzlichbraun.
Fiihler dunkel gelbbraun.  Prothorax, Tegulen und Beine gelblich, die Hin-
terschienen an Basis und Spitze braunlich; das erste und 2te Segment ganz
schwarz. »

Fundort: Mikronesien (Insel Panope). Holotypus (¢, am 19. VI, 1930,
S. UcHivAMA).

Epicremastus matsumuraeanus sp. nov.

Q. Kopf kaum breiter als der Thorax, hinter den Augen rundlich ver-
-schmilert; Occiput breit ausgerandet; Schlifen glatt, glinzend; Stirn spirlich
punktiert, beiderseits gewolbt, in der Mitte eingedriickt ; Gesicht zerstreut punk-
tiert, quer; Clypeus viel breiter als lang, vorn breit abgerundet; Mandibeln
missig lang, einfach; Augen mit parallelen Innenseiten. Thorax ziemlich
glanzend, zerstreut punktiert, fast 2 mal so lang wie breit; Schildchen rundlich
gewolbt, nicht gerandet, die Basalgrube sehr tief, mit zahlreichen kurzen Langs-
kielen; Propodeum rundlich, nicht gefeldert, mit 2 Querleisten, am Ende kaum
vorragend; Luftlocher klein und rundlich.  Beine kurz; Metatarsus linger als
‘ die iibrigen Glieder zusammen;
Klauen an der Basis gekidmmt.
Flugel hyalin; Stigma dunkel-
braun; Radius hinter der Mitte
des Stigma vorspringend ; Nervulus
interstitial ; Nervellus nicht ge-
brochen. Fiihler fadenformig,
schlank, kirzer als der Korper.
Bohrer etwas kiirzer als der Hin-
terleib. Hinterleib gegen die
Spitze zu seitlich zusammenge-
dritkt, der Postpetiolus und das
2te Segment dicht fein langsrissig,
der erstere stark erweitert, das
letztere langer als breit und so
' lang wie das folgende. Korper-
Fig. 1 lange: 10mm.

von oben gesehen des Propodeums Gelb. Schwarz sind: Stemma-
von Z. matsumuraeanus sp. nov. ticum, Occiput, ein kleine Makel
unterhalb der Fiithler auf dem Gesicht, 3 grosse Flecke des Mesonotums, Basal-
grube des Schildchens, je ein Fleck unter den Fliigeln, 3 Flecke des Propo-
deums, wovon der mittlere herzférmig und deutlich grosser als die anderen,
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rétlichgelb, die Hinterschienen am Ende und ihre Tarsenglieder an jeder Spitze
verdunkelt. Hinterleib gelbrot, der Postpetiolus, das 2te Segment, mit Ausnahme
des Hinterrands, und das 3te an der Basis schwirzlich gefleckt.

Fundort: Formosa (Koshun). Holo-
typus (2, am 2. VII, 1906, S. MATSUMURA).

Pristomerus rufiabdominalis Ucs.

Prist us rufiabdominalis UCHIDA, Journ. Fac. Agr.,
Hokkaido Imp. Univ., XXI, p. 248, Taf. VI, fig. 14, ¢
(1928).

5. Die Vorderschenkel unten nahe
dem Ende eingeschniirt, mit undeutlichen 2
kleinen Kerbzihnen®*.  Scheitel nicht ver-
schmalert, die Ocellen weit entfernt von den
Augen.  Schildchen glatt, stark glinzend
wie beim Weibchen ; Area squeromedia sehr
schmal und lang. Hinterschenkel schwarz,

ihre Schienen am Ende verdunkelt. Hin-

terleib in der Mitte braunlich; jedes Segment

am Hinterrand hell gesaumt. Korperlinge: Fig. 2

10 mm. von der- Seite gesehen des
Fundort: Kiushu (am Berg Manho). Vorderschenkels von

E. dominalis UCH.
Ho'otypus (Sapporo); Allotypus ( 8, Kiushu, rufiadominalis Uch. (3)

am 20, IX, 1925, K. Yasumarsu) ; Paratopotypus (@, Sapporo).

(aus dem entomologischen Instituts der kaiserlichen
Hokkaido Universitit)

*Im Jahre 1905 hat G. V. Sz&pPLIGETI in Gen. Ins, XXXIV, p. 48 nur durch dieses Merkmal
des Minnchens eine neue Gatt. Pristocelus festgestellt, da aber das Merkmal sehr unzuverldss’g ist,
scheint Pristocelues SzEPL. mir ein Synonym von Pristomerus CURT. zu sein.
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A SUPERNUMERARY CHRVOMOSOME’ FOUND
IN A PODISMA SAPPOROENSE SHIRAKI,
AND ITS RELATION TO THE SEX-CHROMOSOME.

BY -

BUk0 NATORI
(With One Plate)

e AN~ ——

The occurence of the supernumerary chromosome is of sxgmﬁcance from
the view point of cytology in relation to the problem of mutation. So it has
long attracted the attention of many investigators such as WiLson (1907,
1908), McCrunG (1914, 1917), CArROL (1920), CAROTHERS (1919) ROBERTSON
(915, 1916, 1917), Vowov (1914) and WoorsEY (1914) etc., who have re-
ported emphatically the fact in various cases. The present author during his
cytological study of Podisma sapporoense SHIrAKI in 1928, one of the common
acridids in Hokkaido, found a supernumerary chromosome in the meiotic divisions
of germ cells.

The material and the method. Podisma sapporoense SHIRAKI was col-
lected abundantly in the suburbs of Sapporo in July 1928, since in this season
generally, the meiotic divisions in the testis had been proved to take place very
actively. The testis was taken out from the fresh material and was fixed in
strong FLEMMING’s fixative solution for twenty-four hours. = After washing
carefully in running water, dehydration was carried out in alcohol. The testis
was imbedded in paraffine and stained with HEIDENHAIN's Fe-haematoxylin. It
was cut in serial sections with a thickness of twenty micra.

The drawings were made by the aid of Abbe’s drawing apparatus using a
Leiz objective 1/t2, and a Leiz ocular 4 with the tube length 190 mm., the draw-
ing plate being placed about 1T cm. beneath the stage of the microscope. By the
suggestion of Mr. K. SHIMAKURA, the figures were shaded so as to make any
chromosome or any part of a chromosome at the deeper focus to appear darker
than the shallower. In this way, the depth of a chromosome is made easily
visible which would otherwise be very unclear.

Observations. The spermatogonia. The supernumerary chromosome
is to be identified by its size and form as well as the sex-chromosome already in

[Transact. Sapporo Nat. Hist. Soc.,-Vol. XII; Pt. 2, 1932].
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the spermatogonial metaphase ; in this stage, twenty-four chromosomes are found
of which twenty-two are autosomes, one is the supernumerary chromosome
and the remaining one is the sex-chromosome. The supernumerary chromo-
some marked s in the fiqures is a bipartite V-shaped chromosomes of medium
size, as shown in Fig. 2 a, b, c. We see at present that the supernumerary
chromosome and the sex-chromosome are in a more diffused state than the
others; the condition was more marked in the sex-chromosome. From the fact
that every cell in the spermatogonia in different stages, thus far observed, con-
tains one supernumerary chromosome and one sex-chromosome, it is highly
probable that the supernumerary chromosome undergoes mitotic division nor-
mally like the other chromosomes.

Apparently there is no definite relation in position between the supernumer-
ary chromosome and the sex-chromosome during the spermatogonial metaphase.
In the normal* case we find only twenty-three chromosomes and no super-
numerary chromosome, as is seen in Fig. 1, which shows the spermatogonial meta-
phase in the normal Podisina sapporoense SnirakI. Though V-shaped chromo-
somes are generally to be seen in the species of Stenobothrus-type (after
McCrung), it is peculiar that it also occurs in the species of Hippiscus-type
(after McCLUNG) such as Podisma sapporoense SHIRAKI.

The early leptonema stage. The sex-chromosome appears in this case
prior to the supernumerary chromosome in any stage during the prophase of
the first spermatocyte, even at the time when the chromosome substances are in
a state of condensed karyotin mass.. It constantly takes a peripheral position
in the nucleus, and is clearly distinguishable from the other autosomes by its
heavy heteropycnosis.

The leptonema stage. The sex-chromosome becomes a more condensed
karyotin mass, keeping the same position as before, but the supernumerary
chromosome, which is now a condensed karyotin thread, approaches nearer to
the sex-chromosome so as to be arranged ready for the bouquet stage (Fig. 3).

The bouquet stage. The sex-chromosome condenses intensely in this
stage and shows at the same time an irregular U-shaped thread or sometimes
an open ring. Here apears then the bouquet stage, in which karyotin threads
come into sight between the sex-chromosome and the supernumerary chromo-
some (Fig. 4). The two chromosomes approach each other still further.

The pachynema stage. The sex-chromosome and the supernumerary
chromosome become confused with each other to make a karyotin mass, con-
sisting of unequal halves in size. We see a vesicle attaching to one end which

*The normal nucleus was described by the writer in a recent work (1931)
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is forked (Fig. 5). Judging from the size and the form of the karyotin mass
and the position of the vesicle just mentioned, the larger half may represent
the sex-chromosome and the smaller half the supernumerary chromosome. So
it is to be understood that we have a modified diakinesis, as regards to these
two chromosome. From this stage, the heteropycnosis of the bivalent chromo-
some, consisting of the supernumerary chromosome and the sex-chromosome, be-
comes more precocious than in the sex-chromosome of the normal individuals.

The strepsinema, the diplonema and the diakinesis stage. During
these stages, the karyotin mass takes a tetrad form, but the sex-chromosome
and the supernumerary chromosome are each identified clearly by their size
and form (Fig. 6). The terminal vesicle in these stages attaches to the neck
part of the pointed end of the sex-chromosome. A peculiar fiber, having the
staining quality of karyotin, is distinctly recognized between the tip of the sex-

chromosome and the vesicle (Fig. 6, Fig. 14). Now the segregation of the
tetrad takes place (Fig. 7). '

Even after the segregation, the vesicle always attaches to the sex-chromo-
some (Fig. 7, Fig. 14b). There is a question whether the vesicle has some
direct functional mechanism in the segregation of the tetrad in this case. How-
ever, it is highly probable that the vesicle does have some attraction to the
sex-chromosome, while the supernumerary chromosome is separated from the
sex-chromosome indirectly (Fig. 5, Fig. 6, Fig. 7, Fig. 14 a, b). It seems true
that the behavior of the vesicle in this case differs from what was reported by
Dr. CaroTHERS (1916), who is of the opinion that the vesicle actua]ly divides
the tetrad into two.”" " "~

The metaphase of the first spermatocyte. Fig. 8 a,b and Fig. 9a,b
show the stage in which eleven out of the thirteen chromosomes are tetrads,
and the remaining two, namely, the sex-chromosome and the supernumerary
chromosome are dyads. The supernumerary chromosome is now a compact
sphencal chromosome with a ring skeletal structure. ~

While the other tetrads are arranged in the equatorxal plate, the super-
numerary chromosome appears at the pole region and the sex-chromosome
is seen a little apart from the equatorial plate (Fig. 8 b, Fig. 9 b). They never
segregate in the metaphase of the first spermatocyte. After this stage. the
supernumerary - chromosome 'becomes more conspicuous than the sex-chromo-
some in appearance. The vesicle of the sex-chromosome, however, has disap-
peared by this time. In some of the cells the supernumerary chromosome and
the sex-chromosome, together go toward the same pole (Fig. 8. a, b), while in
the other they are separated . (Fig. 9 a, b).

With a view to determine the mechanism of division of the sex-chromo-
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some and the supernumerary chromosome, the investigation of 146 nuclei was
carried out as follows.

toward one pole both X & S~ X only
frequency 76 . 70
ratio 1.08 1.00

From the above the conclusion is that they divide only by chance. Con-
squently, it is obvious that four kinds of daughter nuclei are produced accord-
ing to the combination of the sex-chromosome, the supernumerary chromosome
and the autosomes. In other words, in case the sex-chromosome and the
supernumerary chromosome go toward the same pole, one daughter nucleus will
contain thirteen chromosomes, namely, eleven autosomes, one supernumerary
chromosome and one sex-chromosome, while the other daughter nucleus will
contain eleven autosomes. In another case, in which the éex-chroinosome and
the supernumerary chromosome go toward the opposite poles, both nuclei will
contain twelve chromosomes of which eleven are autosomes. The four kinds
of nuclei thus produced are shown in the following table.

chromosome number | chromosome formula | type
13 chromosomes 1A+ X+S a-t.ype ,
12 chromosomes 1IIA+S b-type
12 chromosomes mA+X c-type
11 chromosomes IIA : ! d-type

A =autosome, S=supernumerary chromosome, X =sex-chromosome

The second spermatocyte. The sex-chromosome is no longer identified
in this stage, but the supernumerary chromosome is clearly recognized by its
size and form as well as strong staining capacity. It is a heart shaped chromo-
some and segregates in this stage as the other chromosome (Fig. 10, Fig. 11),

The four kinds of nuclei which are supposed to come forth in the previ-
ous stage are actually traced in this stage as shown in the fiqures represent-
ing a-type (Fig. 10), b-type (Fig. 11), c-type (Fig. 12) and d-type (Fig. 13)
respectively.
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The spermatid. The sex-chromosome and the supernumerary chromo-
some can no longer be distinguished from other autosomes. However, the four
kinds of spermatids, still to be identified in this stage by their chromosomal
constitution, develope into spermatozoa respectively without any disturbance.
The ripe spermatozoa are seen filling the cysts as normal in this insect.

From the above observations the following facts are
summerised: A supernumerary univalent chromosome shows heteropycnosis
like the sex-chromosome. A supernumerary univalent chromosome takes a sex-
chromosome as a mate for tetrad formation. The abnormal tetrad, con-
sisting of a supernumerary chromosome and a sex-chromosome, undergoes the
division precociously. Especially it is worthy of notice that the tetrad is able
to divide into two in the early diakinesis stage of the nucleus which has not
yet complete achromatic figure.  Taking part in the tetrad formation the
supernumerary chromosome accelerates the process of heteropycnosis of the
sex-chromosome.

From the Zoological Institute,
The Faculty of Agriculture,
Hokkaido Imperial University, Sapporo.
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Explanation of Figures

(X 1200)
I Spermatogonial metaphase from a normal individual without super
numerary chromosome. (23 in number).
2+a,b,c. Spermatogonial metaphase showing V-shaped supernumerary
chromosome (S) and rod-shaped sex-chromosome (X). (24 in number).

. 3 Leptonema stage showing supernumerary chromosome (S) and sex-

chromosome (X). (optical section).

. 4 Amphinema stage showing supernumerary chromosome and sex-chromo-

some with vesicle. (optical section).

. 5 Pachynema stage. A tetrad consisting of supernumerary chromosome

and sex-chromosome with vesicle. (optical section).

. 6 Early diakinesis stage showing completed tetrad with vesicle. (optical

section).

. 7 Early diakinesis stage. =~ Showing segregated supernumerary chromo-

some and sex-chromosome with vesicle. (optical section).

. 8 a,b. Metaphase of the first spermatocyte; a, polar wiew. b, oblique

side view.  Supernumerary chromosome and sex-chromosome go
toward the same pole. (II tetrads & 2 dyads).

. 9 a,b. Metaphase of the first spermatocyte; a, polar view. b, side view.

Supernumerary chromosome and sex-chromosome go toward opposite
poles. (II tetrads & 2 dyads).

. 10 Metaphase of the second spermatocyte, containing supernumerary chro-

mosome and sex-chromosome. (13 dyads).

. TI Metaphase of the second spermatocyte, containing supernumerary chro-

mosome. (I2 dyads).

. I2 Metaphase of the second spermatocyte, containing the sex-chromosome.

(12 dyads).

. 13 Metaphase of the second spermatocyte, containing autosomes only.

(11 dyads).
I4 a,b. Segregation process of a modified tetrad in later prophase of
the first spermatocyte.



AL ERAHAREARE Transact. Sapporo Nat. History Soc., Vol. XII, PL. IL.

Bukd NATORI del.






NATORI: ON THE SUPERNUMERARY CHROMOSOME FOUND IN A Podisma sapporoense SHIRAKI 85

i -3

Ty~ 7 %50 % (Podisma sapporoense SHIRAKL) T

R i 2 B8R GER L KoR G 2 ok
& L ® %

HAEREOBRIIRY 2BHLEHROENIT, BORABRAOMEICHE LGRS It R
BBHICHEED SWEMENL Yo INTROMBEIToIWM AL DT 2BEIBLLEP, b
‘WILsON, MCCLUNG, CARROL, CAROTHERS, ROBERTSON, VoOINOV % WOOLSEY oi{KiZ. HEEOD
BRLEAEIID I TEHEERT, RVB 10284 7o w8575 20 xR TBUREALEHL
FFRHOMLREHT ORBKRTRELZ B[R EZBOTAE, BRELCHMEICRT sHEilE
2hIo

FIEMRITAT 2 BRI A, VEROWBLEGHEIIL T, SEaBIERo AW G
Yo MEMIc—EE 3 EMRFEL ¥ 3 Hic diffused state 2573 ARE DN ¢ Hippiscus-type kKB
3 3 b DI T Stenobothrus-type $FD VR R ta i ¥ 3 2 HWIAHFR L T3 Lo 35— M
OFEEITRTREE 2 b HoRBMECK Y TR L2, EMcE 2 CBRRGR L el
BEA&L, FHEHBO karyotin mass % RF3KE 3, K( LT vesicle RHfFER 3 Mok kYt
BIILThE2B5RBHEEHRIIRI LY, Ko X YRAEIFL BRERET B
¥osslogRo#t iR o Karyotin mass (3Jf; % $&~ tetrad formation 2 RZRIFTIKEZ, 8
FYEREIARCRTRYE L3 2 bRROPIRE L B L 707, REBBEMET 3G tetrad
BHHRLTHBLETRET 30 REZRT 2HEME i~ T RS HOBRICRT, BULRER
CHEREML XV IRD tetrad 3, SEERSHE LS @HERD 2 HRIL Y, Vesicle ZRABKI D
HREBORUEIIHEEST, WO vesicle i3 tetrad OHFBICHFEARFT 2 b o s BTS2
A 3 CAROTHERS (1017) ® B7:2 ME oM 2 REEINYIC tetrad 5T PECHEB LEEL.
BLROMBICRTL, o vesicle pPEyifilic® LTHT 3 attraction »°, MECBRPERE
OGBS 2 LRBT o 2RE L To SHBRITAY 2 BRY el Ral. R—E&CBTT
SHBAIHRY L 2MCBITTORAI DY £ 146 OHERITo 2 TORF K XY, BERE
PR PEY: 8%k 2 { chance KKMKY RT3 4 DI LT, REOHICHEOBMMER XK
M2 HLESTIYo TNLEZFEUDBHCHRTERRL I FHETS. RO TEYail, BRY
aBEELEEoMAT K IY (HEOHRY 22 RABELFT 3 BBLETINY.




ON THE VERTICAL DISTRIBUTION OF
DIAPTOMUS DENTICORNIS WIERZEJSKY
VAR. YEZOENSIS KOKUBO IN LAKE SHIKOTSU

BY

TEIJIRO HAYASHI and BUKO NATORI
(With 2 tables and 2 figures)

e @< ———————

Kixuchr (1930) as well as others has described how the diurnal change
in the vertical distribution of certain species of plankton is not constant but varies
greatly according to the limnological condition of the lake. According to
Takavasu, IcArasHI and SawA (1930) in Lake Akan Diaptomus does not show
any diurnal change in vertical distribution being found all the times abundantly
on the surface of the water, while in Lake Shikotsu the same species was stated
to undergo a remarkable migration, the exact data however being not given.
Kokuso with TaANAKADATE (1925) mentioned briefly that in Lake Shikotsu
Diaptomus becomes more frequent in the night on the surface but in the day-
time most of them migrate downwards.

Now for us, it is most desirable to ascertain first of all whether the plankton
migrates regularly or not in general .

Observation I

Diaptomus in Lake Shikotsu was investigated as it is one of the most im-
portant plankton from the economical point of view for the freshwater fishery.

To collect the plankton from various depths, about two liters of water
were obtained by means of a 1050 ccm. water-bottle designated after Kira-
HARA. The water was examined from three different depths, namely from the
surface, 25 and 50 meters.

The first series of observations was made on July 23-24, 1931. The weather
was not entirely fair with weak sunlight and no moon at night.

At that season most of Diaptomus were adult and some of them were in
the metanauplius stage. The result of the observations is shown by the table
and the figure as follows:

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]
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Table I. The vertical distribution of Diaptomus in Lake Shikotsu
on July 23-24, 193I.
Hour Weather Depth (m.) Teml(’f,’(‘:’)‘ ure Number
o 13.6 16
I a. m C, M. b. 25 7.0 8
50 5.0 7
[¢] 13.0 16
4a.m C, L. b. 25 7.0 13
50 5.0 12
o 14.0 o
7 a. m, C., L. b. 25 7.5 15
50 5.0 3
o 14.5 o
10 2. m. C,L.b 25 7.5 8
50 5.1 5
o 15.0 1
I p. m C, Ca. 25 8.0 8
50 5.1 5
o 14.5 23
4 p. m. M, Ca. 25 7-5 5
50 5.1 2
o 14.6 27
7 p. m. R, L. b 23 7.6
50 5.1 6
o 14.0 22
I0 p. m. C., M. b, 25 75
50 5.1 6
Ca. ... Calm, C....Cloud, L.b....Light breeze, M. ... Misty,M. b. ... Moderate breeze, R.... Rain.



88 TRANSACTIONS OF THE SAPPORO NATURAL HISTORY SOCIETY

251

151
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la.m. 4 7 10 lpm. 4 10
Fig. 1
Curve showing the diurnal change of frequency at the three
different depths on July 23-24, 1931.

A glance at the table as well as at the figure shows clear evidence of
diurnal change in the vertical distribution of Diaptomus. At midnight (I a. m.)
some Diaptomus gradually migrate from the surface downwards though ma-
jority of them remain on the surface. The frequency of Diaptomus increases in
the deeper portions toward the dawn. From 4 o’clock a.m. the downwords
migration occurs rapidly and finally no Diaptomus are found on the surface,
shortly after sunrise (7 a.m.). During the same period at the depth of 25
meters the distribution becomes maximum, in the deeper portion being less
frequent. It is understood that most of them do not migrate below 25 meters.
Next, during the daytime from seven to ten o'clock all Diaptomus are still
absent from the surface.

In the present observation the upwards migration occurs first in the early
afternoon and so a few Diaptomus are found migrated toward the surface at I
p-m. At 4 p.m. the surface distribution of Diaptomus increases markedly.
The maximum frequency of D:aplomus at surface is attained at 7 p. m., that
is shortly; after sunset and afterwards with the passing of hours they again
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migrate downwards to have at II p.m. almost the same distribution as in the
evening (4 p.m.).

It is noted that in the deeper portion of the lake the diurnal change of
the distribution occurs less frequently as compared with that of the shallower
portion. At 50 meters depth the distribution is almost constant throughout
the day except at 4 a.m. when Diaptomus becomes, however, more frequent
than usual.

From the above one may understand that at this season at least the verti-

cal migration of Diaptomus takes place most actively between the surface and
the 25 meters depth. ‘

Observation II

In the second series of observations which was carried out on August 23-24,
1931, sample water was collected from 15 meters depth besides from the three
above mentioned, and furthermore 100 meters and 150 meters depths were also
examined in order to find the maximum depth of the distribution of Diaptomus.

During the observation the weather was very fine and there was a bright
moon overnight, therefore the condition of illumination differed greatly from
that of the previous observation. Table 1I and Fig. 2 show the result.

Table II. The vertical distribution of Diaptomus in Lake Shikotsu
on August 23-24, 1931.

Hour Weather Depth (m.) Tem(poe(r::;ture Number
o 21.0 2
15 9.6 8
6 a.m. F.,, Ca .
25 7.5 2
50 4.8 3
o 21.5 o
15 95 6
1I a.m. F., Ca.
25 70 3
50 4.8 2
o 21.5 1
: 15 10.0 : 2
3 p.m. F.,, Ca.
25 —_ —_
50 4.6 o
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Hour Weather Depth (m.) Tem?:éa).ture Number
o 20.8 27
15 8.4 3
7 p-m. F., Ca.
25 6.5 2
50 4.6 2
o 19.5 15
15 8.0 45
II p.m, F, Ca.
25 6.0 2
50 4.6 6
Ca......Calm, F......Fine
45
40
® Fig. 2
Curve showing the diurnal
30
change of frequency at four
different depths on August
* 23-24, 193L.
20+
15
104
5

6a.m 11 3p.m.

7 1
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From the above it will be seen that the minimum abundance of Diaptomus
at surface is found at 11 a. m. In the early afternoon only a few are found
near the surface. A remarkable upwards migration takes place during the
evening until most of them come to the surface at 7 p.m. Afterwards a part
of them migrates downwards and at 11 p. m. the frequency at surface becomes
about a half of the maximum number. The most striking diurnal change is
found at the level of 15 meters below the surface. In this depth the maximum
abundance is observed at II p. m. while in the evening it reaches its minimum
number. At 25 meters or 50 meters depth we always see only a few Di-
aptomus and the frequency is not so much varied within a day as compared
with the superficial part. In the very deep part 100 or 150 meters below the
surface no Diaptomus is found.

One sees from the above that in Lake Shikotsu Diaptomus undergoes in
general a diurnal migration showing a striking change in vertical distribution.
Apart from the oxygen content of the water in which Diaptomus occurs, one
can enumerate the enviromental factors which influence the migration such as
temperature and illumination. So far as the temperature is concerned it is kept
nearly constant in any depth throughout a day. Thus it has little to do with
the migration. Here the influence of light upon Diaptomus is naturally taken
into account. The downwards migration from the surface toward midnight
may be a result from the effect of illumination upon the animal. As a matter
of fact in the places deeper than 25 meters where the influence of light is very
little, the frequency of Diaptomus is almost constant day and night. Probably
the influence of oxygen which shows apparently no change by time in the
lake is not very great.
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A BIOLOGICAL SURVEY OF LAKE KABA, AN
UNCULTIVATED LAKE, COMPARING IT WITH
LAKE SHIKOTSU, FOR THE PURPOSE OF
CULTIVATION FOR FISHERY

BY

TEIJIRO HAYASHI and BUKO NATORI
(With One Text-figure)

e, e
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Hokkaido is blessed with lakes of various kinds, a few of which have been
utilized for fishery while most of them still remain in the natural untouched
state. The economical value of the latter, if cultivated, is by no means small.
So, the Government Fishery Experimental Station has succeeded in cultivating
Lake Shikotsu introducing Oncorkynchus nerfa (WaLBAUM) and Salmo irideus
GisBONs and at the same time a kind of freshwater shrimp for the nutrition
of the fishes from other lakes. At present the lake has became even famous
for the production of those kinds of fishes.

In the hope to ascertain means for the utilization of a lake the present
study was undertaken. It is to determine first whether the lake in question
has any economical value and next to see subsequent changes, if any, caused
by the cultivation. Fortuhately Mr. J. TanakA was very kind to us in offer-
ing an uncultivated lake of his own, named Lake Kaba, for our experiment.

Lake Kaba lies to the south of Lake Shikotsu having Mt. Tarumae be-
tween them and empties into one of the branches of the River Nishitappu which
flows from the eastern foot of the mountain toward the sea. The lake has an
area of about 1000 square meters forming two long gulfs, surrounded by bushes
to the south-west. The north-eastern side of the lake is bordered with even
ground where reeds and reedlings grow thick. The bottom is nearly flat co-
vered mostly with darkbrown saprobel and partly with brown sand or volcanic
pebbles in the neck part. It is deepest in the central part measuring 4 meters,
other parts being less than 4 meters in depth. At the neck part the depth
is about ten centi-meters only.

The water of the lake is not stagnant but always runs out through the
narrow mouth of 4 meters width. Recently we have made an artificial float-
gate in this part in order to separate the lake from the river part.

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]
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The maximum temperature of the lake appears in August showing about
18-19°C. Usually in the summer season the air temperature measures about
5-6°C higher than that of the lake. Toward winter the divergency in the
temperatures decreases gradually until at last in late December the condition
becomes reversed. In this season the atomospheric temperature falls below
4°C, while the water temperature of the lake shows an almost constant, 4°C.
Of course under heavy snowfall the water temperature temporarily declines below
4°C and sometimes a part of the surface of the lake is frozen by the severe
cold.

The following table shows the observations on temperature of the water
at I p.m. at twenty centi-meters depth last year.

Table I. The water temperature of Lake Kaba

\ Date | July gc September October November December EE‘

Temh 25| 26| 132230 | 7| I5]| 22 _1 91523 |28]| 2{12|18) 21|16
A. T. 17 | 24 |24 |22 | 20| 19 | 18 | 18 [ 17 {145/ 13 | 11 | 9.5| 8.5( 55( 3| 2 [-6
Ww. T. 14 | 18 |17.5| 16 |15.5/15.5/ 14.5| X4 | 13 |11.5/ 1X | 10| 9 | 75| 5|35 3|5

A. T., Atomospheric temperature; W. T., Water temperature.

No doubt, in the lake the water is usually gushing out in a considerable
amount all the year round. So far as the physical condition of the lake is
concerned, it is quite fitted for salmon-trout farming.

It is a well known fact that the economic value of the lake is determined
on the other hand mainly by its plankton life as the method of supplying arti-
ficial food has not yet much advanced.

The inhabitants examined in Lake Kaba in the summer season were identi-
fied as follows:

Porifera

Spongilla sp. ......... in July abounds in the western gulf oaly.
Nematoda
Lamellibranchia

Anodonta sp. ...... very common in the southern side of the Lake.

Crustacea

Cambaroides japonicus (DE HAAN) ...... at the neck, very common.
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Pisces

Leuciscus hakonensis GUNTHER ...... not so frequent.

Leuciscus sp. (Yackiugus) ......... very common but species name
undetermined ; the fish is very voracious but of least
value.

PLANKTON
Flagellata
Peridinium sp. ......... very frequent.
Glenodinium sp.
Rhizopoda
Nuclearia sp.
Ciliata

Dinobryon sertularia EHRENBERG
Codonella crateva (LEiDy)
Rotifera
Anuraea cochlearis Gosse
Ploesoma hudsoni Imuor
Polyarthra platyptera EHRENBERG
Asplanchna priodonta Gosse
Crustacea
Nauplius
Bosmina longilostris (O. F. MULLER)
Bacillariaceae ‘
Fragilaria sp. Asterionella sp.
Synedra sp. Epithemia sp.
Surirella sp. Melosira sp.
Cocconema sp.
Chlorophyceae

Oedogonium sp.
From the above we know that in the lake many fishes have been ac-

customed to live naturally with the above mentioned plankton which is to be
considered sufficient for them. But in consideration of the farming of salmon-
trout, it is necessary to compare the life in the lake with that of Lake Shi-
kotsu.

The lives in Lake Shikotsu at summer season were as follows:

Crustacea
Cambaroides japonicus (DE HAAN)
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Leander paucidens (pE HaaN)

Once Lake Shikotsu was conspicuous in having plenty of the crayfish.
However at present hardly any crayfish can be found in the lake except in
rivers or rivulets which empty into the lake. The evidence is very interesting
as it closely correlates to the introduction of the shrimp. In 1918 and 1919
the shrimp was transplanted from Lake Osatsu about 10 kgr. respectively and
since that time the crayfish has become to disappear from the lake gradually
with the increase of the shrimp until 1928 when the lake seemed to be com-
pletely occupied by the shrimp.

Pisces

Salvelinus pluvius (HILGENDORF)

Cottus pollux GUNTHER

Oncorhynchus nerka (WaLBAUM) ...... the fish was introduced from
Lake Akan in three successive years from 1894 with success.
At present the fish has become more abundant in this lake
than in the original.

Salmo irideus GiBBONS ...... the fish has been artificially cultured
"since 1920.
Carassius auratus (LINKE) ...... the fish was introduced seven years

ago (1925) but at present it is rather rare in the lake.

PLANKTON
Flagellata

Ceratium hirundinella O. F. MULLER
Peridinium sp.
Cilint
Dinobryon serturaria EHRENBERG
Rotifera
Anuraea aculeata EHRENBERG
Anuraea cochlearis Gosse
Crustacea
Diaptomus denticornis WIERZEJSKI var. yezoensis KOKUBO
Daphnia longispina hyalina (LEyDIG)
Scapholeberis mucronata (O. F. MULLER)
Nauplius '
Arachnoidea
Hydrachna sp.
Bacillariaceae -
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Fragilaria sp. Surirella sp.
Epithemia sp. Synedra sp.
Cocconema sp.

Chlorophyceae

Oedogonium sp.

As previously stated Lake Shikotsu is one of the lakes which has been
successfully utilized for fish culture in Hokkaido, so the study of plankton of
any unutilized lake in comparison with that of this lake qualitatively as well
as quantitatively is by no means useless. Doing so we may have some sugges-
tion for the cultivation of the new lake, as we have already learned that the
physical condition” of Lake Kaba is fitted for the fish.

Observation showed that in the summer season the plankton life in Lake
Kaba is characterised by the abundant Rotifera while in Lake Shikotsu there
are numerous Cladocera and Copepods. In Lake Kaba there is only one species
of Cladocera, that is Bosmina longirostris (O. F. MULLER) which we found a
few in the September plankton. UEeNo (1931) described the same species of
Cladocera from Onuma, Konuma and Lake Kuttarush but in Lake Shikotsu
other species, Daphnia longispina hyalina (LEYDIG) and Scapholeberis mucronata
(O. F. MOLLER) were said to be found.  Ceratium hirundinella O.F. MULLER
of Flagellata occurs only in Lake Shikotsu and the Nematoda is the particular
life of Lake Kaba.

P ¢ v

Flagellata

Heliozoa

Ciliata

Rotifera

Crustacea

Arachnoidea

Bacillariaceae

Chlorophyceae

- Lake Shikotsu Lake Kaba

Fig. 1
Showing the quantitative relationship of the two lakes. vr, very rare; r, rare;

P, Present ; ¢, common ; V¢, very common.
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According to NAUMANN a lake belongs to either oligotrophic or eutrophic
type according to the limnological condition. NorpguisT (192r) differentiated
two types according to the plankton life, showing that the oligotrophic lake
abounds in Cladocera, with a few Copepods but in summer complete lacking
of Rotifera while the eutrophic lake, on the other hand contains abundant Ro-
tifera and Cyclops but only a few Cladocera.

Lake Shikotsu indicates the oligotrophic type as YOsHIMURA (1932) showed
by the chemical character of the water. Lake Kaba belongs rather to the
eutrophic type though not typical owing to the change of water due to the
springs.

At any rate we can see that the oligotrophic type in respect to the plankton
is better fitted to the culture of the salmon-trout than is the eutrophic. Under
this supposition we are going to introduce Diaptomus into Lake Kaba which
is for trouts considered to be one of the most important foods.
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DESCRIPTIONS OF TWO NEW SPECIES
OF ARANEIDA FROM
THE NORTHERN KURILE ISLANDS

BY

SABURO SAITO
(With two Text-figures)

20 =@

Lately through the kindness of Dr. Y. Okada many valuable specimens
of spiders collected by the exploring party on the Osaka-Mainich publishing
firm in the summer of 1931 from some of the northern Kurile Islands, namely
Shumushu, Paramushir and Araito, have been handed to the author for the
identification of the species. For this the author wishes here to express his
heartiest thanks to Dr. Y. Okapa.

They have been identified with seven known genera covering ten known
species and two new species:

Xysticus limbatus KEYSERLING
Clubiona brevipes BLACKWALL
Clubiona frutetorum L. KocH
Clubiona kurilensis BOs. et STRAND
Theridion formosum (CLERCK)
Theridion araitense n. sp.
Theridiosoma gemmosum (I.. KocH)
Arctosa cinerea (FABRICIUS)

Pirata montanus EMERTON

Lycosa avida W ALCKENAER

Lycosa riparia C. L. KocH
Lycosa chisimensis n. sp.

Theridion araitense n. sp. (fig. 1)
Jap. name. Araito-himegumo.

Cephalothorax glabrous, rather longer than broad, of the same length as
the femur of the fourth pair, rounded in sides, narrowing just before the coxae
of the first pair; the pars thoracica broading forward, rounded in front, the

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]
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breadth of the clypeus equaling half that of the pars thoracica.  Colour of
cephalothorax brownish testaceous with a black longitudinal middle band, the
breadth of which in the anterior part is the same as the clypeus; with a black
marginal stripe. Anterior eyes nearly equal in size, black, being arranged in a
slightly recurved row; the distance of ‘
the lateral ones from- the central ones
greater-than that between the latter. The
posterior eyes in a straight line, white in
colour; the central eyes occur more distant-
ly separated than those of the anterior row.
The lateral eyes of both rows contiguous.
The width and the length of the sternum
nearly equal, representing a heart-shape,
truncated before and pointed behind, rusty-
brown in colour with a blackish margin.
Chelicerae deep brown with long black
hairs, small, perpendicular, the length about
two times as long as the height of the
clypeus; the inner margin of the furrow
of the chelicerae armed with three teeth,
the outer with two. Labium rather more
broad than long, blackish brown at the
root with white apex furnished with bris- -
tles. Maxillae brown, whitish at the apex,

smooth and hairy, the length being twice Fig. 1
as long as the breadth at the root. Palpi Theridion araitense n. sp.
pale rusty-brown, with blunt bristles. The 3, dorsal view. Db, eye. ¢, sternum.

d, epigynum. e, lateral view. f,.

legs of the same colour as the palpi, coxae tarsus of the fourthleg. g, chelicera.

slightly ‘darkened at the apex; the under-
side of the apex of coxae and trochanters provided with some blunt upturned
bristles and the tibiae armed with three pairs of long and strong spines; meta-
tarsi with two pairs of such spines on the under side. Each leg furnished with
three tarsal claws. -

Abdomen very high, truncated in front, gradually dilating backward, pos-

terior pointed; it is thinly spread with short black hairs. The back of the
abdomen is yellowish toward the sides, with a median rusty black band, which
has three series of large black spots in it, two converging side series and a

central one. Belly light sepia with two black stripes which extend from both
spiracles to the spinnerets and meet together with the series of black spots of
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the dorsal side at the anus. The epigynum represents -l--shaped depression,
blackish brown in colour.  Spinnerets of moderate length, an anterior pair
brown, contacting with each other, other two pairs arranging transversely on
a straight line.

Length of body, 7 mm.; length of cephalothorax, 3 mm., breadth of cephalo-
thorax, 2.5 mm,; length of abdomen, 5.5 mm., breadth of abdomen, 3.5 mm.;
height of abdomen, 4.0 mm.; length of legs: I, 8.5 mm,, II, 8 mm., I, 7
mm., IV, g mm.

Locality: a single female was found in the specimens from Minamiura of
Araito Island collected on July Is. ‘

Remarks: the species is akin to Z/eridion formosum (CLErRcK) which is
a well known form in the world. However, the present species is quite distinct
in having the transverse septum in the epigynum which is not to be found in
the other known species.

Lycosa chisimensis n. sp. (fig. 2)

Jap. name. Ao-chishima-dokugumo.

Cephalothorax as long as patella+tibia of the first pair, its breadth equal
to the length of the tibia of the fourth pair; the pars cephalica is moderately
high and somewhat rounded. Colour brownish black with deep yellowish
middle and submarginal bands tapering forwards and reaching backward to
the pars cephalica.  Anterior row of eyes nearly straight or more or less
recurved; median eyes larger than the lateral and the separation of four eyes
equal to % the diameter of the lateral eyes. The area occupied by the posterior
eyes represents a trapezoid which is shortest on the anterior and longest on
the posterior side; the space between the two median eyes a little greater than
the eye-diameter, the space between the medians and the laterals double the
diameter of the latter. The length of chelicerae about two times as great as
the breadth, yellow in colour; the outer margin of the furrow of the chelicerae
having two and the inner three teeth. Labium black with a white fleck at
the apex, the breadth double the length. Maxillae hairy, yellow in colour.
Legs rather long, the fourth pair about four times as long as the cephalothorax,
with a metatarsus equalling the length of the patella and tibia ; coxae, trochanters
and femurs with apicals spines, tibiae with two pairs of spines. Colour of legs
brown with deep black markings: four irregular markings on the femurs, four
very indistinct ones on the tibiae and metatarsi; a marking at the apex of tarsi,
on patellae and on coxae. Sternum brownish black, being strewed with erect
black hairs, the space between the second coxae broadest, pointed behind.
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Abdomen of the ordinary form, blackish brown above, with a lanceolate
pale brownish band at the anterior part; behind this band, which does not
reach to the middle of the back, two rows of black spots; belly uniformally

Fig. 2

Lycosa ckisimensis n. sp.

a, dolsal view. b, eye. c, chelicera. d, epigynum.
e, sternum. f, palpus of male (inside). g, palpus of male (outside).
h, the fourth leg.

brown. Epigynum has a rather large corneous area for the genus, which gradual-
ly narrows forward, not pointed, and posteriorly truncated.

Length of body, 5.5 mm.; length of cephalothorax, 2.5 mm., breadth of
cephalothorax, 2.0mm.; length of abdomen, 3.5 mm., breadth of abdomen,
2.0mm.; length of legs: I, 9.0 mm., II, 8.0 mm,, III, 8.0 mm., IV, 11.5 mm.

Locality: two females were identified in specimens from Ichino-ura (Ara-
ito), collected on July 21; four other females were from Mt. Shiriyajiri (Para-
mushir), obtained on August 3, and four males and two females from Kita-
ura (Araito) collected on July 17.

Remarks: the present species is near Lycosa monticola (CLERCK, 1757)
which is common in Europe. Having the semicircular opening of the guide
of the epigynum the present form is clearly distinguishable from the above
species in which it appears merely as a slit-like opening.
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ON TWO NEW SPECIES OF ANTITHAMNION
FROM JAPAN

BY

JUN TOKIDA
(With one Plate and § Text-figures)

OB 0

In the algal collection made by me in southern Saghalien in July and
August of the year 1930, I found three species of Antithamnion, quite sharply
distinct from each other viz., 4. Corallina (Rupr.) KJELLM. from Robben Island,
a well-known fur-seal island in the Ochotsk Sea, A. corticatum sp. nov. and
A. sparsum sp. nov. from Lake Tobuchi, an interesting lagoon in Aniwa Bay.
The first one of these species I have described in detail in another paper en-
titled “Zhe Marine Algae from Robben Island, Saghalien™’ 1In the present
paper I shall describe the latter two species new to science.

So far as I know there have been only three species of Antithamnion re-
ported from Japan. One of these is found in the southern-most part of Hok-
kaido, and the rest on the Pacific side of Central Honshu. During my study
on the algae of Saghalien, I have not found any of these already known species
present there,

Here I wish to express my sincere thanks to Professor H. KvLIN of the
University of Lund, Sweden, for examining my specimens and writing me his
opinions with kind advice. I am much obliged also for the kindness of the
gentlemen of the Karafuto Agar-Agar Company, especially to Mr. S. Marsu-
BARA for his valuable assistance.

Antithamnion sparsum sp. nov.

Plate III, Fig. a; Text-figures 1 & 2

Frons 2-4 cm. alta sparse ramosa; rhizoideis numerosis ab segmentis in-
ferioribus vel cellulis basalibus ramorum et ramulorum superiorum emittentibus,
raro in apicibus disciformibus; cellulis ramorum principalium pinnis oppositis,
superiore latere pectinatis; nulla pinna ramis opposita; ramulis ultimis apice

1.) Vid. Bulletin of the School of Fishery, Hokkaido Imperial University. Vol. 2. 1932.

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 2, 1932]
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attenuatis sed non acribus saepe cellulis glandulinis ornatis; cellulis ramorum
46—90;1 raro ad 10§ g crassis, diametro 2-5.5-plo longioribus, cellulis basis
ramorum quadratis; chromatophoris numerosis disculiformibus; tetrasporangiis
in pinnis pedicellatis vel sessilibus, 37.5-57 # crassis, 60-73 ¢ altis, cruciatim
divisis. Carpogonia et antheridia ignota. :

Habitat: Tobuchi Lake, Saghalien (J. Tokipa, Aug. 1930, No. 423).

Nom. Jap.: Kinuito-yolsugasane.

Fronds 2—4 cm. high, attaching to the substratum by means of long rhi-
zoidal filaments arising from the basal segments of the frond ; rhizoidal filaments
arise also from the basal cells of lateral branches and branchlets in the middle

Fig. 1
Antithamnion sparsum sp. nov. a. Middle portion of a frond,
showing the rhizoids (R). 4. Distal end of a rhizoid with a discoid
holdfast. ¢. Lower portion of a frond. 4. & . Abnormal cases of the
position of a branch. a,c,d, & e x64; b x1509.

as well as the upper part of the frond, a few of them ending with a discoid hold-
fast; sparingly branched; main branches provided with two opposite branchlets
on each cell, these pairs of branchlets not in the same plane but crossing each
other at an angle; branchlets pectinate on the upper side; no branchlet op-
posite a main branch, which terminates with an apical growing point and arises
not only on a main branch but in a few cases also on a branchlet; ultimate
ramuli with tapering tips but not so sharp, often provided with glandular cells;
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in the main branches 45-90 g rarely up to 150 ¢ in diam.; basal cells of
branches and branchlets quadraté,' other -cells 2-5.5 times as l‘ong as brdad;
chrdmatophores numerous, small, disk-shaped ; tetrasporangia ovoid, 37.5-57 ¢
in diam.. and 60-78 ¢ long, pedicellate on branchlets, sometimes sessile on
branchlets and ramuli, cruciately divided; sexual reproductive organs unknown.

Fig. 2

Antithamnion sparsum sp. nov. a. DPedicellate tetrasporangia,
and glandular- cells. 4. Sessile tetrasporangia. ¢. Two sporangia on
a pedicel. <. Upper part of a branch, showing opposite pinnae strictly
not distichous. a-d x155.

On shells of Ostrea brought up from a depth of about three fathoms in
Lake Tobuchi, this species was found growing side by side with A. corticatum
described in this paper. One of the distinct characteristics of our plant is that
there is no branchlet opposite a main branch. In 1925 Professor H. KyLin”
described a new species which has no branchlet opposite a main branch and
named it as A. defectum. This curious characteristic - was thought to be unique
in the last mentioned species, until in 1927 two new species were described by

2) IL KvLN, (1925), The Marine Red Algae in the Vicin'ty of- the Biological Station at Friday
Harbor, Wash., p. 46, f. 27. Lands Univ. Arsskr.. N. F. Avd. 2. Bd. 2r, Nr. g.
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Dr. ‘N. L. GARDNER® viz., A. setaceum GARDN., and A. pygmaeum GARDN.,
which resemble A. defecturs KyLiN, especially in the absence of branchlets
opposite main branches. Comparing the descriptions and figures of these three
with ours, I am inclined to think our Saghalien plant is most closely related
to the last mentioned species. Professor H. KvLin kindly examined my speci-
mens writing me that they are closely related to his species, but that as my
plant has much longer cells than his it is better to place it in a distinct clas-
sification rather than to make it a form of his species. Following his sugges-
tion, I describe here our plant as a new species.

Antithamnion corticatum sp. nov.
Plate III, Figs. b-d; Text-figures 3-5

Fig. 3

Antithamnion corticatum sp. nov. Apical portion of aifrond, showing the branching mode. x67.5.

Frons erecta, 3cm. alta, distiche decomposita, inferne corticata, superne

3.) N. L. GARDNER, (1927), New Rhodophyceae from the Pacific Coast of North America.
IV. & V. Univ. Calif. Publ. Bot., Vol. 13, p. 373 & 413.
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ecorticata; rhizoideis ad.basin axium principalium a filamentis corticatis con-
tinuis. affixa ; alterne vel subdichotome ramosa; cellulis ramorum pinnis opposi-
tis ; pinnis inferne ramulis oppositis superne secundis ornatis; nulla cellula glandu-
lina; ramulis axillaribus ad cellula basales pinnarum laterale oppositis praeter
axXes ramorum sursum incurvas, saepe ramosissimis; inferne filamentis corticatis
intramembranis opposite vel alterne ramosis, a cellulis basis ramorum et pinnarum
nunnumquam etiam ramulorum axillarium deorsum emittentibus corticata; ramulis
adventitiis brevibus simplicibus vel raro ramosis super corticem sparsis; ramis
principalibus ad basin 300-375 # crassis, sursum attenuatis inferne e cellulis
diametro aequalibus, superne 2-4-plo longioribus constitutis; cellulis superioribus
lagunculiformibus ; pinnis ad basin 2I-24 ¢ crassis; ramulis ultimis ad basin
12 ¢ crassis, sursum attenuatis apicibus rotundatis cellulis apicalibus 6-9 # crassis;
chromatophoris in cellulis majoribus e fasciculis tenuibus perpendiculis margini-
bus irregularibus constitutis; tetrasporangiis in ramulis sessilibus vel breviter
pedicellatis cruciatim divisis; antheridiis in apicibus pinnarum et ramulorumj;
ramulis carpogonatis 4-cellularibus in cellulis subapicalibus ramorum.

Habitat: Tobuchi Lake, Saghalien (J. Tokipa, Aug. 1930, No. 420; S.
MATSUBARA, July 1930).

Nom, Jap.: Beni-hanemo.

Fronds erect, 3 cm. high, corticated below, ecorticated above, attached to
the substratum by means of rhizoids at the extreme base of the main axis,
continuous from the corticating filaments, no rhizoids elsewhere ; alternately or
subdichotomously branched ; each cell in the main branches with two opposite
branchlets; branchlets distichous, with ramuli on each cell below, except only
a few simple youngest branchlets near the growing apex of a branch, lower
ramuli opposite, upper ones secund on the lower (outer) side or sometimes also
on the upper (inner); glandular cells absent; ramuli- sometimes with ramulets;
the lowest or axillary ramuli on the basal cell of a branchlet, rarely also one
more couple of ramuli on the succeedmg cell,’ opposnte laterally and curved
upwards along the branch axis, often repeatedly divided ; the basal cell of upper
branches, rarely that of branchlets as well, provided with one more ramulus
on the lower side beside two axxllary ramuli above mentioned; main axes
corticated below with intra-membranous,  branching rhizoidal filaments, emitted
downwards from the lower énd of the basal cell of branches and branchlets,
sometimes also of the axillary ramuli, branching oppositely and alternately ;
short simple, rarely divided, adventitious ramuli scattered on the cortication;
main axes up to 300-375 g thick near the base, usually thinner than 300 g
below, gradually attenuate upwards, upper cells of main axes often bottle-
shaped; branchlets at the base 21-24p in diam.; ultimate ramuli 12 g thick
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at the base, slightly tapering toward the apices, with round tips, 6-9 # thick
at the apical cell; lower cells nearly equal in length with the diameter, upper
ones 2—4 times as long as the diameter; chromatophores long slender vertical:
bands with irregular margins in larger cells; tetrasporangia sessile or shortly
pedicellate on the upper side of ramuli, cruciately divided; antheridia at the
apical portions of branchlets and ramuli; carpogonal branches 4—celled, curved
upwards, standing on a supporting cell, which is lateral on the subapical cells
of branches.

Fig. 4
Antithamnion costicatum sp. nov.  a-g. Apical portions of branches,
showing the carpogonal branches in various stages of development, in
£ the supporting cell is the basal cell of a 3-celled branchlet. Z.
Young tetrasporangia, and a young corticating rhizoidal filament (R).
a-g x261; h x146.

Our plant was found on a shell of Os#rea, growing side by . side with
Antithamnion sparsum TOKIDA as already mentioned above, and on the body
of Styela, in a depth of about three fathoms in Lake Tobuchi. Because our
plant is characterized at first glance by the possession of the cortication such
as we see in some species of Callithamnion, e. g., C. tetragonum Ag., 1 search-
ed for corticated species among the Antithamnion hitherto known. As far as
I could discover, there were only two species, viz., Antithamnion ? microptilume
(Grun.) DE Tont and A. cladodermum (ZANARD.) Hauck. Both seem to me
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quite different from our plant. I sent my specimens to Professor H. KyLIN
who kindly wrote me stating that it was certainly undescribed. The cortica-
tion of our plant seems to be unique at present among the Awntithamnion, while
it is perhaps rather .common among the Callithamnion. A cortical filament
appears at first as a single small cell at the lower end of the basal cell of branches
and branchlets. . These small initials of the filaments are met with even .in
the upper cells of the main axes; for example, they begin to appear in the
24th cell below the apex. In the specimens collected by myself in August
of 1930, there are both female plants with carpogonal branches, and asexual
plants with a few small immature tetrasporangia, mostly undivided and 15-27 ¢
in diam., 24-30 ¢ long, rarely with a transverse septum and 42 ¢ in diam., 46.5 ¢
long.  The specimens collected by Mr. S. MarsuBarA in July of the same

Fig. b
Antithamnion corticatum sp. nov.  a. A branch with antheridia.
4. Apical portion of a branch with a large globular cell probably infected
by a parasitic fungus. a-b x163.

year, are both male and female, the former with mature antheridia. The sup-
porting cell of a carpogonal branch of our female plants is usually a single
outgrowth from the subapical axial cell, instead of the basal cell of a branchlet
of normal growth as in the case of some other species, for example, 4.
plumula (ELuis) THUR.,” in other words, the fertile branchlets or “Tragiste”

4.) Cf. H. KyLIN, (1930), Ueber die Entwicklungsgeschichte der Florideen, f. 47, A-D. Lunds
Univ. Arsskr. N. F. Avd. 2, Bd. 26, Nr. 6.
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after ScuussNIG® in our female plants are much reduced, mostly represented
by only a single supporting cell or the mother cell of the auxiliary cells, but
rarely composed of about three cells, the undermost of which is the support-
ing cell. According to Professor H. KvLIN® A. pacificum (Harv.) KyLIN has
reduced “Tragiste” composed of 2-3 cells. In either case, the carpogonal
branch curves upward along not the lateral but the outer side of the supporting
cell. This direction of the branch somewhat resembles that of A. nigricans
GarDN. described by Dr. N. L. GARDNER".

In conclusion, it would be well to add that some intercalary cells of the
branches are seldom enlarged to become spherical in shape, up to about 60 ¢
in diameter, with granular and hyaline contents. These bodies seem to me to
be due to a parasite, most probably of Chytridinaceous fungus. They are often
found empty with a small round opening. The contents are rarely divided into
a few zoospore-like masses. Sometimes there occurs a branch, probably attack-
ed by the same parasite, composed of large moniliform cells with hyaline
granular contents.

October, 1931. Botanical Loboratory, School of Fishery,
Hokkaido Imperial University,

Sapporo, Japan.

Explanation of Plate

a.  Antithamnion sparsum sp. nov. Apical portion of a frond, showing the branching mode.
x67.5

b-d. Antithamnion corticatum sp. nov. b. A carpoganal branch on ths subapical segment of
a branch. x300 .

¢.  Middle portion of a frond, showing axillary ramuli and corticating filaments. x 300

d.  Portion of a branch, showing the initials of corticating filaments. x 300

5) Cf. H. KyLN, (1930), L ¢, p. 69.

6.) Cf. H. KvLIN, (1930), L ¢, f. 47, H-L

7-) N. L. GARDNER, (1927), New Rhodophyceae from the Pacific Coast of North America. V,
P- 409. Univ. Calif. Publ. Bot., Vol. 13, No. 19.
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STUDIES ON THE HYPOCREACE A
OF JAPAN

I. Podostroma

BY

SANSHI IMAI
(With two text-figures)

The genus Podostroma is distinguished from other clavate hypocreaceous
fungi by the sphaerical spores which are formed in an ascus to the number of
sixteen. Formerly, this genus was included in the genus Hypocrea or Podo-
crea by TuLasNE, SaccArRDo, LINDAU and others. In 1905, in his paper on the
life history of Hypocrea alutacea, ATKINSON, employed the above-mentioned
genus name “Podostroma” established by KARSTEN in 1892, and placed LINDAU’s
Podocrea as its synonym.

In our country, two species of the genus were recorded under the names
Podocrea Cornu-Damae and Podocrea xylarioides by Lroyp who studied on the
specimens which were sent from Yasupa to him. The former species was
referred by him with 'some doubt and the latter was newly named on the
immature specimens.

During botanical excursions, the writer has himself collceted fungi belong-
ing to this genus and he has also examined YAsuDA’s specimens deposited in
the Herbarium of the Botanical Institute of Téhoku Imperial University at
Sendai. The present short paper is intended to report the result of study on
these specimens.

The writer wishes to express his sincere gratitude to Prof. Emeritus Kinco
MivaBe and Prof. SEiva Ito for their valuable suggestions and kind advices,
and also to Prof. MasaTo TAHARA, of Téhoku Imperial University, for his kind-
ness in allowing the writer to examine YASUDA's specimens.

1. Podostroma alutaceum (Fr.) ATKINs.

Sphaeria alutacea PERS. Obs. Myec. II, 66, 1797.

Sph. clavata Sow. Engl. Fungi, pl. 159, 1799.

Spt. alutacea B albicans PERs. Syn. Fung. 2, 1801. .
Sph. alutacea FR. Syst. Myc. II, 325, 1823.

[Transact. Sapporo Nat. Hist. Soc,, Vol. XII, Pt. 2, 1932]
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Sphaeria alutacea B turgida FRr. ibid. 325, 1823.

Cordyceps alutacea LINK. Handb. IV, 347, 1833.

Hypocrea alutacea TUL. Select. Fung. Carp. I, 62, 1861.

2 Podostroma leucopus KArsT. Hedw. XXXI, 294, 1892.

Podocrea alutacea LINDAU, in ENGL. Pr. Nat. Pfl.-fam. I, 1, 364, 1897.
Podostroma alutaceum ATKINS. Bot. Gaz. XL, 416, 1905,

Hab. On the ground among the leaves of various trees, especially among
the needles or decaying wood or organic matters on the ground. Hokkaido:
Prov. Ishikari, Mt.. Soranuma (Sept. 20, 1930, Imar). Prov. Shiribeshi, Zeni-
bako-tdge (Oct. 14, 1928, ToxkuNaGa).  S. Saghalien: Mt. Kashipo (Sept.
9, 1929, TOKUNAGA).

Jap. name.

The present fungus is variable in the form and color, as well as in its
substratum, as ATKINSON noticed already. The specimen from Shiribeshi had
grown in association with Spa;/zu[aria ﬂam’a’a among the needles of Larix and
it is a tan-colored which corresponds to BERKELEY's figure. The Saghalien
specimen had grown together with Clavaria sachalinensis Imat under a'Picea-

Fig. 1

a. Podostroma alutaceum, Shiribeshi-specimen, x 1
b. Ditto, Saghalien-specimen, x I

c. Ditto, ascus, x ca. 700

d, e. Pod. giganteum, x ca. 1|2

f. Ditto, ascus, % ca. 600

g. Ditto, spores, x ca. 700
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tree. It is whitish to cream in color somewhat resembling SOowERBY’s figure.
The Ishikarian specimen was found among the fallen leaves in the mixed
woods, without any association of other fungus and its general feature were
like the one from Saghalien. Although TuLASNE and BROOME considered that
the present fungus is parasitic on Clavaria lignla and Spathularia flavida re-
spectively, it seems better to consider, at least in our cases, that there is only
a fortuitous association with them.

In YasubA’s Herbarium, there are two specimens labeled as Podocrea
alutacea. After a careful examination, the writer recognised that one of them is
a new species and named it Podostroma truncatum. Another remained as an
undetermined species because it is an immature specimen.

2. Podostroma giganteumn Imai, sp. nov.

Stromatibus maximis, bi-lobatis, 10-16 cm. altis; lobis alutaceis, com-
pressis vel subcylindraceis, I-3cm. latis; stipitibus atratis, usque 5 cm. altis,
2 cm. crassis; peritheciis immersis, subglobosis vel late ellipsoideis; ascis cylin-
draceis, 75-125 X 5-6 ¢, primo 8- demum 16-sporis ; sporidiis globosis vel sub-
globosis, § vel 6 x5 g, hyalinis.

Hab. in lignis putridis. = Hokkaido: Prov. Ishikari, Nopporo (Sept. 7,
28, 1930, Imar); Tsukigatamura (Sept. 1929).

Jap. name. .

Among the hitherto recorded species of this genus the writer can not find
out such a gigantic one which is provided with the compressed or subcylin-
drical two lobed stroma as the present fungus.

3. Podostroma zeylanicum (PErcu) Imar, comb. nov.

Podocrea zeylanica PETCH, Ann. Roy. Bot. Gard. Perad. VI, 230, 1917.
Pod. Cornu-Damae LLOYD (nec LINDAU non SAcC.) Myc. Notes, No. §6, p. 810, f. 1261, 1918.
Pod. Cornu-Damae YASUDA (non LINDAU) in Sched.

Hab. ? On rotten wood. Honshu: Prov. Iyo, Odo-mura (Oct. 1917,
KomATsuzAKr).

Jap. name.

Three specimens of the present fungus present in the Yasupa Herbarium.
Two of them united with each other at the base of stem; one has a two-lobed
apex and is 2 cm. high, 0.8 cm. broad and 0,3 cm. thick in its whole size,
while the other has a flattened long conical head and short cylindrical stem
and is 3.5x%0.5x0.4cm. in size. The third fungus has a scarcely flattened
long conical head and the size is 3.5 Xx0.6 X0.6 cm. The spores are yellowish
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hyaline, globose or subglobose and about 4 ¢ in diameter. A part of the speci-
men was sent from Yasupa to Lioyp who identified it as a young one of
Podocrea Cornu-Damae, but, as has been described and illustrated by PAToulL-
LARD, Podocrea Cornu-Damae is larger than the present fungus, measuring § to 10
cm. in hight and has a corniculate apex in the older ‘
stage, though it is simple cylindrical in the younger
stage. Considering the fungus in question to be identic-
al with Podocrea seylanica PETCH, the writer treats it
here under the name Podostroma zeylanicum, changing
the genus name of Perch’s fungus.

D

Y
s

4, Podostroma truncatum Imai, sp. nov.

Podocrea alutacea YASUDA (non Sacc.) in Sched.

Stromatibus subcompresso-cylindraceis, apice trun-
catis et depressis, 1.5-3cm. altis, ca. 5 mm. crassis, in
sicco umbrineis vel fuligineis; stipitibus usque 1.5 cm.
altis et § mm. crassis, concoloribus ; peritheciis immersis,
subglobosis; ascis cylindraceis, 75-110% § g, primo 8-
demum 16-sporis; sporidiis subglobosis, hyalinis, 4-5 p.

Hab. ad ligna. Honshu: Prov. Kodzuke, Mt.
Akagi (Sept. 21, 1919, TSUNODA).

]ap. name. a, b. Podostroma zeyla-

The present fungus was determined by the writer, nicum, x 1
basing on the YASuDA specimens which he named & & od.  truncatum,
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Podocrea alutacea (PErs.) Sacc. The fungus is distinguish- 4 pigo, ascus, ol
able from others of the genus by the truncate and de- x ca. 600
pressed apex of stroma. e. Ditto, spores,

As already mentioned in the preceding page, there x ca. 800

is another specimen which has been labeled as Podocrea alutacea by YASUDA,
but the fungus is immature and indeterminable at the present.

5. ? Podostroma Solmsii (E. Fisca.) IMa1, comb. nov.

? Hypocrea Solmsii E. FiscH. Ann. Jard. Bot. Buitenz. VI, 129, 1887.
? Podocrea Solmsii LINDAU, in ENGL. PrR. Nat. Pfl. -fam. I, 1, 365, 1897.

Hab. Parasitic on Dictyophora-egg. Hokkaido: Prov. Ishikari, Nopporo
(Qst. 25, 1930, Imar).

Jap. name.

Unfortunately, our specimen is immature, so we can not determine its real
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systematic position, but provisionally the present name was used, from the
habitat parasitic on Dictyophora-egg.

Finally, an analytical key to the species of Japanese Podostroma is given
as follows:

I. Stroma 2-5cm. long, clavate, cylindrical clavate or corniculate

1. Clavate, not truncate at the apex .....ccccevueiinenannens o 1. alutaceum
2. Clavate or cylindrical with the truncate and depressed apex .........
............... Ceeeesceerstteticiiianscccisssnsesceresssonsancnsacsnncee o LVUNCALUM
3. Corniculate, lrregularly lobed or cylmdncal clavate, not truncate at
the apex
a. Growing on Wood .......... cerrenee nesess veeeesesenees 3. Zeylanicum
b. Parasitic on Dictyophora-egg ..c.ceeeeerienenannenn. ceeees §. 2 Solmsiz
II. Stroma 10-16 cm. long, usually two-lobed and flattened or subcylindrical
Cetrrresaraieitasatseiirsiateisnsrsnnsnras ceveeenns cervricaenssesensanenenns 2, ZIgANICUM

Botanical Institute, Faculty of Agriculture,
Hokkaido Imperial University,
Sapporo, Japan
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A NEW SPECIES OF PYTHIUM PARASITIC |
ON AEGAGROPILA SAUTERI (NEES) KUTZING
BY

Y0s10 TOKUNAGA
(w:th Two Text-figures)

-

A considerable number of fungi have been found to be parasitic on algae,
but nothing has been reported of pythiaceous fungus parasitic on Aegagropila
up to the present time. Aegagropila Sauteri (NeEs) KrzinG, a ball:shaped
green alga, which attracts popular attention on account of its remarkable form
and of the limited distribution, is often affected by some parasitic fungi. The
writer found a species of Fytluum parasitic in the filaments of this alga col-
lected in Lake Akan, Hokkaido. The present paper is written to report the
Aegagropila-disease together with the taxonomy of the fungus.

The writer ‘wishes to express here his sincere thanks to Prof. Emer. K.
Mivasg for his valuable suggestions and to Profs. S. Ito and Y. TocHina1 for
their kind directions. Ile is also indebted to Mr. Y. ABE, a forest ranger in
Akan district, for his kindness in collecting the materials and giving them
to the writer. ' ,

The affected plants become soft and hairy in appearance and theit surface
filaments etiolate to clayish yellow in color.  The filaments are brittle and
fragile, and fall off from the algal ball. The rotting progresses gradually into
the centre, then the ball decreases in size, and breaks up into pieces finally.
Under the microscope it is revealed that the affected filaments contain fine
hyphae and yellowish oogonia. = Sometimes it is observable that the vesicles
develop at the tip of exit tubes which penetrate the cell wall of the host
and that the zoospores differentiate in the |vesicle. The zoospores swim
actively in water surrounding the alga and settle on the wall of the filament.
The cytoplasm and chloroplasts in the algal cells are killed. The hyphae
penetrate the cross walls and spread from cell to cell towards the basal part
of the filaments.

The fungus was purely isolated on artificial media for the sake of detailed
observations. A small piece of the filament in which the fungus was growing
actively was cut off with a scalpel and washed several times in sterile water,

[Transact. Sapporo Nat. Hist. Soc, Vol. XII, Pt. 3, 1932]
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Then it was placed on the surface of rice-grain decoction agar in a PeTrI-dish.
The dish was laid in a cool place and inclined to some degree to let water

A B C

Fig. 1

Aegagropila Sauteriy infected (A & B) and healthy (C). ca. x}
A. Photographed in water. B & C. Photographed in air.

flow down. When the fungus grew on the medium, a bit of hyphae was cut
off from the margin of the mycelial mass and transferred to another dish.
The fungus grew well on the various media, plant-decoction agars and
synthetic agars, except the strongly acidic media as apricot-juice agar. In the
plate culture, the colonies were- entire in the margin and sometimes formed
concentric rings. The aerial hyphae developed vigorously in cottony appearance
-on several media and completely filled up the cav1ty of the test-tube in the
case of the cultures on onion decoction agar slant.  Although no 1eproduct1ve
organs were borne on the agar medla, when a bit of hyphae was transferred
into fresh water the sporangla and zoospores were formed abundantly.
The pathogenicity of the fungus to various algae was tested.” The ex-
- periments were carried out in two series. In the first series a piece of the
algal filament bearing actively living hyphae was used as the inoculum, while
in the second series a bit of hyphal mass cultured on rice-grain decoction agar
was used. In each series, two PETRI-dishes of four inches diameter containing
"about 20c.c. of sterile water were prepared for each alga, and a small mass
of algae was put in the water. "One of two dishes was infested by the fungus
. and the other dish being non-infested was used as the control. Each dish was
examined under microscope cvery. day for a fortnight after the inoculation.
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The present experiments were carried out from September to October in the

year of 1931. The species of algae inoculated in these experiments and their
habitat are as follows:—

1. Oscillatoria sp. (Maruyama, near Sapporo)

2. Spirogyra sp. A (Sapporo)

3. Spirogyra sp. B (Lake Shikotsu)

4. Zygnema sp. (Lake Shikotsu)

5. Hydrodictyon rveticulatum (L.) LaceErH. (Lake Shikotsu)
. 6. Draparnaldia sp. (Maruyama, near Sapporo)

7. Oedogonium sp. A (Maruyama, near Sapporo)

8.  Oedogonium sp. B (Lake Shikotsu)

9. Cladophora sp. (Lake Akan) ‘
10. Aegagropila Sauteri (NEEs) Ktrzing (Lake Akan)
11. Sphaeroplea annulina (RotH.) Ac. (Lake Shikotsu)

12,  Vaucheria sessilis (Vauch,) DC, (Maruyama, near Sapporo)

Among these algae, Aegagropila Sauteri was growing healthily in the
laboratory for about two years. The other were collected in August to Sep-
tember of 1931 and were growing actively in the laboratory.

As the results of the experiments, no infection took place on the algae
except two species, Cladophora sp. and Aegagropila Sauteri, in both series.
Cladophora sp. was infected by the inoculation of affected algal filaments, while
it was nonsusceptible ‘to the isolated fungus. In the infected filaments, the
hyphae grew in the cells and spread .from cell to cell, but no oogonium forma-
tion was observed until the alga was completely destroyed. Aegagropila Sauter:
was infected by the fungus in both series of the experiments. The infected alga
showed apparently similar symptoms to those in nature. Though the alga had
been destroyed before the oogonia matured, they were easily observed in the
affected cells. In the present experiments, there was failure to infect the algae
other than the two species mentioned above, but it is necessary to study
further to determine the pathogenicity of the fungus to other algae. As an
appendix to the present inoculation experiments, rice-seedlings were inoculat-
ed by the fungus, but the result was quite negative.

Finally, the fungus was examined from the taxonomic standpoint. There
are many species of Pythium parasitic on green algae. Pythium angustatum
SpARROW parasitic on Vauckeria sp. is most closely related to our fungus but
it differs from the present species in the characters of oospore and in the
number of antheridium. In our fungus the oospore is usually larger than that
of Pythium angustatum and it is formed completely occupying the oogonium,
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and only one antheridium attaches to one oogonium. Moreover, our fungus
differs in the cultural characters from SparRrROW’s fungus which forms oogonia
abundantly on corn-meal agar. After a thorough literature study the writer came
to the conclusion that the fungus under consideration has been hitherto unde-
scribed and is a new species of Pythium. He proposes a new name Pythium
akanense for the fungus. The technical description of the species is given here.

Pythium akanense TOKUNAGA, sp. nov.

Myecelio entophyto; hyphis incoloratis, ramosissimis, plerumque ex cellula
non exeuntibus, 0.8-2.4 ¢ crassis.  Sporangiis filiformibus, simulate hyphae
similibus; tubulis exitus longis, membranam cellulae hospitis penetrantibus, infra
membranam valde turgescentibus; vesiculis sphaeroideis vel ellipsoideis, 2-40
zoosporas gignentibus; zoosporis reniformibus, in parte concava binis ciliis prae- -
ditis; oogoniis semper in cellulis hospitis evolutis, 14.4-18.4 ¢# diam., membrana
levi, tenuissima; antheridiis originis dubiae singulis, clavatis vel oblongatis,
"minutis; oosporis solitariis, sphaericis, 14-18 ¢ diam., in medio globulum grandem
continentibus, perfecte oogonium implentibus, epispotio levi, flavo, usque ad 0.8 ¢
crasso; germinatione nondum observata. :

Hab. parasitice in cellulis Aegagropilae Sauteri (NEES) KOTZING.

Hokkaido: Prov. Kushiro; Lake Akan (Y. ABE, Aug. 1931).

Fig. 2

Fig. 2

Pythium akanense sp. nov.

A and B. Showing the fungus development
in host cells. x 430
C. Oogonia with an antheridium. x 850
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Mycelium well developed in the filaments of the host alga passing from
cell to cell through the cross walls; hyphae colorless, richly branched, 0.8-2.4u
in breadth. Sporangia filamentous in shape, not differing in any way from
the vegetative hyphae; exit tubes extending into the surrounding water pene-
trating the cell wall, but not going further from the substrata, similar to the
hyphae but swollen very much just under the cell wall; vesicles spheroidal
or ellipsoidal, irregular in size, producing 2—40 zoospores. Zoospores kidney-
shaped, with two cilia near the hilum. Oogonia always formed in the host
cells, usually terminal, spherical, 14.4-18.4 22 in diameter; their wall smooth,
very thin. Antheridia coming from the doubtful origin, single to an oogonium,
clavate or oblong, small in size. Qospores single, completely filling the oogoni-
um, spherical, 14~18 2 in diameter, containing a central reserve globule which
is irregular in shape; epispore smooth, yellowish in color, not very thick, up
to 0.8 £ in thickness; germination not yet observed.

Botanical Institute, Faculty of Agriculture,
Hokkaido Imperial University,
Sapporo, Japan
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NOTES ON THE CULTURAL STUDY OF
A NEW SPECIES OF HYALOPSORA

BY

SENJI KAMEI
(With 3 Text-figures)

Hyalopsora Aspidiotus MAGN. is the only species in the genus that has
ever been proved to be heteroecious between Abies and fern. Comparing with
the most species of white-spored rusts of Abies, this species is rather complicated
in the process of its life-cycle. =~ With the teleutosporic material Busix (2),
KirEsaHN (3, 4) and Mavor (5) have already engaged in the inoculation ex-
periments. According to the results of works done by Mavor who was suc-
cessful in the proof of the entire life-cycle, the sporidia gained from a fern host
infected young needles of Abies pectinata D C. producing spermogonia in the
next spring and aecidia in the following next spring requiring 4 years for the
completion of the whole life-history.  BELL (1) on the other hand, found in
Timagami Forest, Ontario, Canada, a new species of the Peridermium on the
three-year-old needles of Abies balsamea (L.) MiLL. to which he named as
Peridermium pycnoconspicuum BELL, He inoculated with the aecidiospores thus
obtained onto the frond of Phegvpteris Dryopteris FEE and succeeded in pro-
ducing the characteristic uredospores of Hyalopsora Aspidiotus MAGN. So the
peridermial stage of this species is at present proved to be parasitic on two
species of Abies both American and European.

While continuing the life-history studies of the fern-rusts of our country
the writer happened to find an interesting new species of Hyalopsora parasitic
on Blechnum Spicant WITHER. var. nipponicum (Kunze) MivaBeE et Kupo. This
fern is found common in the vicinity of Sapporo, for instance, in the Nopporo
Forest about 10 miles east from our city, where the primeval forest vegetation
is still preserved. It grows luxuriantly by the way side or underneath the
bushes composed of numerous small trees of Abies Mayriana MivyABE et KuDo
and various species of deciduous trees. In the early summer, especially on the
overwintered fronds we find abundant conspicuous uredosori. The pustules are
mostly restricted on the upper surface, and are easily attracted by the powdery,

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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golden-colored mass of uredospores pushing out from each sorus (Fig. 1).
These spores are thin-walled, sparsely but strongly echinulated, very char-

Fig. 1

Uredosori of Hyalopsora aculeata n. sp. on the
overwintered fronG of Blechnum Spicant W. var. nip-
ponicum (K.) M. et. K. collected at Nopporo, on June
15 1931 a, x1; b, x10

acteristic compated with those of the other species (Fig. 2, b). The pseudo-
peridia are stoutly developed, which are dehiscent by apical rupture (Fig. 1.b).
The thick walled uredospores, which are commonly found in the case of the
other related species, are not found in this species. Teleutospores are produced
inside the lower epidermal cells of overwintered fronds (Fig. 2, d). These
portions are slightly discolored when the spores are matured. From the be-
ginning to the middle of June, after the spores begin to germinate, the under-
surface of the frond is covered by light grayish to whitish colored films except
two longitudinal sterile portions. These films when seen under the microscope
reveal to be the aggregation of abundant sporidia and basidia, which have
emerged through the minute holes penetrated on the upper wall of the epi-
dermis (Fig. 2, d). With those sporidia inoculation experiments were re-
peatedly conducted on the young seedlings of Abies Mayriana M. et K. Out
of 7 pots, 4 (XIIT,, X1V, VII;, and XXVII;) have shown spermogonia on the
needles of current season about 20 to 28 days after inoculations. These spermo-
gonia a few in number, 5 to 15 per leaf, mostly on two stomatiferous surfaces,
are slightly raised on the surface and are almost elliptic in upper view (Fig.
3, a). In sections they are subepidermal and flattened conoidal to lense form
(Fig. 3, b, d).  Comparing with the size of those in ZPeridermium pycno-
conspicuum B. which was given by BELL, the spermogonia in our case are
longer in the vertical direction, though almost nearly equal in breadth. The
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Fig. 2
" Hyphae (a), uredospores (b), middle part of pséudop'eridium

of a uredosorus (c) and teleutospores (d) of Hyalopsora eculeata

n. sp. %480
peridermia on the contrary, did not well develope in every pot experimented.
In one affected leaf of the current season in pot. XIIlIg, however, an imperfectly
grown peridermium ‘sorus was observed, just beside a matured spermogonium.
It was already differentiated into the pseuoperidium and the orange coloréd
aecidiospores (Fig. 3,¢).  Beside this case the writer did not.find ‘any trace
of peridermium sorus in spite of his careful observation on "the inoculated seed-
lings throughout the season. - Considering from the process of the life-cycle
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this species is not similar to Hyalopsora Aspidiotus MAGN. - But the question,
whether the peridermial sori habitually mature on the needles of the current

Fig. 3

Spermogonia and a peridermium of Hyalopsora aculeata n.
sp. gained from cultural experiments. a. Face view of mature
spermogonia on a 1-year-old leaf of Aébies Mayriana M. et K.
x7; b, c. Median vertical sections of spermogonia (b, from
longitudinal section; d, from transversal section of leaf) X523
¢, Median vertical section of an immaturé peridermium (from
longitudinal section of leaf) x 52

season or otherwise behave, is remained for the further investigation to prove.
Now, though not proved by the back inoculations, the constant appearance of
the spermogonia through 4 pots and a case of the imperfect peridermium sorus
producing the aecidiospores of colored contents common to the species of Hya-
lopsoxa made the writer to convince him that these stages on Abies Mayriana
‘M. et K. are connected to the present rust specxes on Blechnum. ‘The characters
of uredo and teleuto stages are different from those of the related species, especial-
ly in the greater size, and stronger echinulations of the uredospores and in the
stout pseudoperidia. So the writer wishes to admit it as a new species and to
call it by the name of Hyalopsora aculeata. According to Professor HIRATSURA
of the Tottori Agricultural College this species is also found parasitic on
Blechnum amabile Makino which is distributed in the higher mountains of Hon-
shii.. Though the writer is not yet seen the specimen but the occurrence is highly
probable because the two host plants are so closely related that one can hardly
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discriminate when two are glown together The d‘iagnﬂosi's of the new sPeoiéé
is as follows :— : ’

Hyalopsora aculeata KaMmEl, nov. sp.

0. Spermogoniis hypophyllis, maculis dilute flavidis insidentibus, in duas series
utrimque ad nervum dispositis, inconspicuis, secto folio conspicuis, subepidermicis,
subconoideis vel lenticularibus, magnis, 300-300 ¢ longis, 100-200 ¢ latis;
Spermatophoris obclavatis, 30-30 ¢ longis, 3-5 g latis, hyalinis; spermatiis
oblongo-ellipsoideis, 6.5-8.0 ¢ longis, 3.2-3.6 ¢ latis, levibus. hyalinis.

I.  Aeccidiis imperfectis; peridio exstanti; aecidiosporis flavo-brunneis.

II.  Soris uredosporiferis plerumque epiphyllis, sparsis vel aggregatis, saepius
ad marginem vel nervum dispositis, rotundatis, minutis, 0.3-0.7 mm. diam., {lavis
vel brunneis, apice apertis et pulverulentis; peridio firmo, in parte superiori
cellulis polygonalibus composito ; uredosporis obovatis, ovato-oblongis vel sub-
globosis, raro angulatis, 20-34 X 30-48p, intus aurantiacis; episporio hyalino,
1-2 ¢ crasso, distincte disperse aculeato; poris germinationis obscuris; para-
physibus paucis.

IIT. Teleutosporis plerumque hypophyllis, in maculis dilute brunneis insidentibus,
intracellularibus, globosis vel ellipsoideis, plerumque 1-5 cellulis, hyalinis, 16.5-
20.5 X 209.5-52 p; episporio ca. I ¢ crasso, levi; sporidiis subglobosis, ca. 10 g
dimetientibus, hyalinis, levibus.

Hab. O and I on Abies Mayriana MivABE et Kupo. Mature spermogonia
and imperfectly developed peridermium on the current year needles formed by
the inoculation of sporidia obtained by the germination of the new species
concerned. II on the overwintered fronds as well as on those of the current
season appearing from June to November, IIT on the overwintered fronds of
Blechnum Spicant WITHER. var. nipponicum (KUI\ZE) Mivase et Kupo collected
at Noppolo, Prov. Ishikari in June.

In conclusion, the writer wishes to express his heartiest thanks to Prof.
Emerit. Kinco MivaBe and Prof. SEivA Iro for their kind directions and Prof.
Naonipe Hiratsuka for his kind advice.
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A CONTRIBUTION TO OUR KNOWLEDGE
OF VIRUS DISEASES OF PLANTS IN JAPAN

BY

TEIKICHI FUKUSHI

——— e 00 3 E e

Introduction

During recent years it has been recognized that virus diseases constitute
one of the most important groups of plant disease in Japan. Although some
of these diseases must have existed for a number of years, they have attracted
little attention until recent years, except the mosaic disease of tobacco and the
dwarf disease of rice plant. There is some evidence to indicate that the mosaic
disease of tobacco has been known in Japan since 1857. The dwarf disease of
rice plant also has been known for many years although its origin is uncertain.
This is the first virus disease of plant shown to be transmitted by an insect
as pointed out by KUNKEL* (1926)" based upon the writer’s information and
also by Hino (1927)°.

The dwarf disease of mulberry tree has long been recognized as one of the
most serious plant diseases in Japan. It is exclusively confined to this country
and has been ascribed to some cultural practices, particularly to excessive
cutting back the trees in order to stimulate a new growth of branches and
tender leaves for the silkworm. During recent years, however, certain in-
vestigators have claimed to have obtained evidence that this disease is infectious
and belongs to the virus disease group.

With the exception of these diseases most of the virus diseases of plants
are considered to have been imported from foreign countries in recent years.
The list presented in this paper, while far from complete, will give some indi-
cation as to the virus diseases of plants in Japan.

On certain aspects of the virus diseases of plants

Our knowledge of the existence of the virus disease of plant dates from
1888, when E. F. SmiTe®, working with the peach yellows destructive in the

* It should be stated here that TAKATA’s paper was erroneously cited by KUNKEL.

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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Eastern United States of America, ascertained that this disease was communi-
cable to healthy trees by budding, pointing to ‘‘some contagium vivum” as
the causative agent, though no organisms could be found in association with
the disease. A few years later, SmitH (1891%, 93*) found that peach rosette
was - also. transmitted to healthy trees by diseased buds in which no.causal
organisms could be demonstrated.

Almost at the same time, IwaNowskr (1892)" in Russia demonstrated that

the juice from the mosaic diseased tobacco leaves remained infectious after
passing .through the Chamberland filter. Indeed he was the first to discover
the filterable virus. He himself, however, did not realize it and ascribed the
infectiousness of the filtrate to the toxin which he assumed to have been pro-
duced by the causal bacteria. In 1898 BEIJERINCK? evidently in ignorance of
IwaNowskI’s work, arrived at a similar conclusion indicating that the causative
.agent of the tobacco mosaic disease is filterable.
' In the same year, LoEFFLER and FRosca® published an epoch-making
paper on the etiology of the foot and mouth disease of cattle coming to the
conclusion that the causal agency of the disease is a filter-passing organism
and the causative agents of small pox, cow pox, measles, scarlet fever and
other infectious diseases of unknown cause are in all probability caused by
organisms of this order. Thus the term filterable virus was introduced to denote
these causative agents capable of passing through a Berkefeld or Chamberland
filter, both of which were considered at that time as bacteria proof filters.
‘Since that time the study of the filterable viruses has developed in increasing
importance and in 1913, LipscHiTZ® could present in his collective survey of
the subject, a list of forty-one virus diseases affecting man and animals in which
the filterable nature of the causative agent had been established with more or
less -certainty. Recently, Mc KiNLEY (1929)®, in his extensive survey of the
-entire subject of virus diseases, described about seventy virus diseases which
affect man and various animals including fowls, insects and fishes.

In spite of the earlier discovery of their representative, the virus diseases
of plants have attracted less. attention of pathologists than the virus diseases
of animals. However, the study of the virus diseases has within recent years
became a specialized field in plant pathology and at present about sixty viruses
are known to induce plant diseases.

The term “virus” is originally derived from the Latin word which means
poison. BEIJERINCK (1898)* was the first plant pathologist, as far as the writer
is aware, to introduce the term virus, denoting the causative agent of the
_mosaic disease of tobacco. At present, however, the concept involved in the
term virus is by far more complicated as compared with what BEIJERINCK
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introduced and it is most difficult to formulate a definition of a virus because
its essential characteristics are not definitely known.

Because the virus is exceedingly small, lying beyond the limits of micros-
copic visibility, and it seems to multiply in the infected plant, some patholo-
gists incline to the view that the virus is an ultramicro-organism capable of
causing an infectious disease. If the term ultramicroorganism means a cellular
organism of ultramicrescopic dimension the above mentioned definition cannot
be applied to all the viruses, since it is almost impossible to conceive that
certain viruses represent an organism in the ordinarily accepted sense, owing
to their extraordinarily small size and to their remarkable tolerance to heat,
ageing and toxic substances which destroy the ordinary microorganisms. This
phase of the problem will be discussed more in detail in another publication.

It appears that the virus is defined by most pathologists as a filter-pass-
ing agent capable of causing an infectious disease. Such definition holds valid
for the viruses affecting man and animals, a majority of them being filterable
or even ultrafilterable. However, it cannot be upheld for the viruses affecting
plants which have not been definitely demonstrated to be filter passers except
the filterable viruses of the tobacco mosaic, tobacco yellow mosic, cucumber
mosaic etc. Furthermore, filterability through a Berkefeld or Chamberland
filter is not regarded so significant as it was in the past when these filters
were considered to retain all bacteria, protozoa and other microorganisms.
Since it is well recognized that some bacteria, protozoa and yeasts under certain
conditions will pass through various types of filters, filterability cannot always
be recognized as a criterion to distinguish the virus from the filterable forms
of bacteria and other microorganisms. Filterability does not depend merely
upon the size of the particle to be filtered and the diameter of the pores of
the filter but a variety of factors—pressure employed, time of filtration, the
electric charge possessed by the particles to be filtered and the wall of filter,
the H-ion concentration of the fluid, the dilution of the material to be filtered,
the amount of solid matter present, etc.—exert a profound effect upon filtration.

Finally we are led to the belief that the virus may be defined as an ultra-
microscopic corpuscular agent capable of inducing disease. Such definition may
be open to criticism, being rather ambiguous.

At any rate it cannot be denied that the virus group in all probability is
not a homogeneous one.

Under such cricumstance it may be profitless to attempt to demonstrate
the cansative agent first of all in order to recognize a virus disease of plant.
In this respect the virus diseases differ from tke diseases caused by para-
sitic microorganisms. For -practical purposes then by what means is a virus
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disease of plant recognizable?. There are two criteria to be relied upon, viz.,
symptoms of the disease and the mode of transmission.

The manifestations of the virus diseases of plants are generally alike. In
the first place, the most common symptom is chlorosis, which manifests itself
in two types, the mosaic and yellows. The mosaic is characterized by the
mottled appearance of the foliage showing a mosaic-like pattern of alternating
dark green and yellowish green spots or blotches of varying sizes and shapes
on the leaves as shown in the mosaic diseases and “infectious chloroses” (in
BAur’s sense'). In the yellows, chlorosis is general throughout the affected
parts as in the aster yellows, peach yellows etc. In the second place, the
dwarfing of a part or the entire plant is a common symptom among virus dis-
eases of plants. (dwarf disease of rice plant, strawberry dwarf etc.) In the
third place, rosetting, an excessive tillering or branching is also one of mani-
festations of the disease. (peach rosette, wheat mosaic etc.) In the forth place,
necrosis of certain types develops in several virus diseases of plants, particularly
in the potato leaf roll, stipple streak etc. Besides these, it is not unusual that
curling, rolling and other deformities of leaves, and discoloration and malfor-
mation of flowers occur in association with the virus diseases of plants. These
different types of symptoms may appear either alone or in a variety of com-
binations.

These manifestations, however, are by no means specific for virus diseases

because mottling of the foliage appears in the variegation of non-infectious
nature ; the yellowing of leaves is induced by an excess of lime in the soil as
well as by the lack of potassium and by some other factors; and stunting of
plant, overgrowth of branches and necrotic conditions are caused by certain
parastic microorganisms. Consequently a virus disease of plant cannot always
be recognized merely on the basis of its manifestations.

The intracellular bodies associated with certain virus diseases of plants
are regarded to be of diagnostic significance to some extent but such intra-
cellular inclusions are not present in association with all the virus diseases.

Compared with the symptoms, the mode of transmission should be regarded
of much practical importance in order to recognize a virus disease of plant.
Virus diseases of plants are transmitted (a) by grafting and budding, (b) by
insects, (c) by inoculating the juice from the diseased plant, (d) through the
seed, and (e) through the soil. The virus diseases of plants can be classified
into three groups based upon the mode of transmission. The diseases of the
first group can be transmitted by the organic union or grafting and budding
only, peach yellows, peach rosette and little peach being the representatives.
The second group includes the diseases which are transmitted principally by
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the insect vectors as represented by the dwarf disease of rice plant, streak
disease of sugar cane and maize, aster yellows and likewise by the rosette of
peanuts and broad bean mosaic. In this group the transmission may be effect-
ed by grafting as already verified by KuNkeL (1926)" and StorEy and Bor-
TOMLEY (1928)* in the aster yellows and the rosette of peanuts respectively,
but there is no evidence that these diseases are communicated by inoculating
the juice from the affected plants into healthy plants. To the third group
belong the diseases which are transmitted through the juice from the diseaséd
plant, a majority of mosaic diseases and other virus diseases being included in
this group. The transmission by grafting and by insects are usual in this
group. Certain diseases of this group have been recognized as seed-borne
while some others as transmitted through the soil.

If a disease of plant is demonstrated to be transmitted by any one of the
above mentioned means, in conjunction with the absence of any causal organ-
isms, in all probability it belongs to the virus disease group. Furthermore, if
the disease is characterized by the manifestations mentioned before, it is no
doubt a virus disease.

Virus diseases of plants in Japan

A list of the virus diseases of plants in Japan will be given below in a
tabulated form, based upon a recent survey conducted by the writer.

I‘{iair;:;sgf Plant name Family name Locality
yellows Callistephus chinensis NEES. Compositae Sapporo (FUuKusHI®, 1929)
” Calendula officinalis L. » d ( ” 1930)
» Erigeron annuus PERS. » »”  (KANEGAE, 1929)
» Taraxacum platycarpum DAHLST. » ”  (FuxkusHI®, 1929)
mosaic Lactuca sativa L. » Tottori (FuxkusHui, 1928)
» Zinnia elegans JACQ. ” O G 1927)
mosaic Cucumis Melo L. Cucurbitaceae *Tottori (FUK';’,SHI’ 1928)
*Sapporo ( 1929)
Hiroshima (Hori®?, 1g22)
» C. Melo var. Conomorn MAK. » Tottori (HORI®?, 1922 ;
FuxkusHI, 1928)
. Shizuoka (HoORI®, 1922
» C. sativus L. » Okayama ((KASAX;",QIQ;.;)
” Cucurbita moschata DucH. ” Tottori (FukusHI, 1928)
var. melonaeformis MAK. Korea (NAKATA et al.,?® 1928)

* 1In the green house. *
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‘ Name of

disease Plant name Family name Locality
1 2 .
) Lagenaria vulgaris SER. ) Tottori (HorI?, 1922 ;
mosaic var. elavata SER Cucurbitaceae FukusHi, 1927)
: ) Okayama (KAsAI'®, 1923)
Trickosanthes cucumeroides
» MAXIM. » Kanagawa (KAsaIl?, 1924)
8
» Capsicum annuum L. Solanaceae throughout Japan (Hor1?,
1920, etc.)
» Cyphomandra betacea SENDT. » *Sapporo (FUKUsHI, 1929)
8
» Lycopersicum esculentum MILL. ” throughout Japan (FOR1%,
1920, etc.)
” Nicotiana tabactm L. i throughout Japan
”» L » throughout Japan
Petunia violacea LINDL. [Tottori (FUKUSHI, 1927) etc.]
» Physalis putescens L. ” Tottori (FUKUSHI, 1928)
yellow mosaic| ZLycopersicum esculentum MILL. ” Tottori (FukusHI, 1928)
» Nicotiana tabacum L. ” *Sapporo (FUKUSHI, 1929)
” Petunia violacea LINDL. » *Sapporo (Kawal, 1932)
throughout Japan [Hokkaido
mosaics Solanum tuberosum L. » (Hokkaido Agr.. Exp. Stat.®,
1915 ; Tsuj®e, 1g1g) etc.]
mild mosaic » » Tottori (FukusHI, 1928)
Sapporo (FukusHI, 1929)
crinkle » » ,
mosaic » (FuxkusHI, 1929)
throughout Japan [Okayama
leaf roll » » (Okayama Agr. Exp. Sta.*°,
1915 ; Kasa1t8, 191g) etc.j
5"Psl:1reeak » » Sapporo (TsujI*®, 19193
FukusHl1, 1929)
unmottled » 9 Tottori (FuKusHI, 1928)
curly dwarf Sapporo ( » 1929)
mosaic Primula obconica HANCE Primulaceae | *Sapporo (HAYASHI, 1928)
" *Tokyo (FukusHI & KAwal, 1932)
P, denticulata SMITH » ”» »
“l:ﬁgt:fsli’:,, Euonymus japonicus THUNB. Celastraceae | throughout Japan
mosai¢ Crotalaria juncea L. Leguminosae| Tottori (FUKUSHI, 1927)

”

”

Glycine Soja BENTH.

Phaseolus angularis WIGHT

* In the greenhouse

Sapparo (FUKUSHI, 1929)

throughout Japan [Morioka
(MaTsumoT02®, 1922) Korea

(NAKATA et al.29, 1928) etc.]
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I‘fi’ins;sgf Plant name Family name Locality
Sapporo (S. IT0?, 1920;
. . : KuUrIBAYASHI??, 1926)
Pr . Le, 4
mosaic aseolus vulgaris L. guminosae Okayama (K 19, 1923)
Tottori (FuKUsHL,4 1928)
» Trifolium kybridnm L. » Sapporo (KAWAI, 1931
4 PPpo! y )
» 7. pratense L. » Tottori (FukusHI4, 1928)
Sapporo( 7 1929)
y Tottori (FukusHI4, 1927)
”» 7. " . ” )
repens L Sapporo( 1929)
Tottori (FukusHI4, 1928)
» Vicia Faba 1. » Tokyo ( » 1930)
Chiba (EHORI)
Morioka (MATSUMOTO27, 1922)
» Vigna sinensis ENDL. ” Okayama (KAsA1t?, 1924)
Tottori (FukusHI4, 1928)
mosaic Brassica campestris L. Crucif a7
subsp. Rapa HOOK. f et ANDs. rucrierae Fukuoka (TAKIMOTO®?, 1927)
" B. japonica SIEB. » ” ( ” )
” B. Pe-tsai BAILEY ” L ¢ ” ” )
” Raphanus macropoda LEV. var. » » ( » ” )
” Sinapsis sp. ” ” ( » »
«infectious | Paconia albiflora PALL. Ranun-
chlorosis” var. hortemsis MAK. culaceae Sapporo (ToGasHI, 1930)
Yoshida in Niigata-Ken
mosaic Aguilegia flabellata S. et Z. » (S. Iro, 1931)
Sapporo (Y. IMAI, 1932)
” Diantuus Caryophyllus L. Caryophyl- *Tokyo (FUKUSHI & KAWAI, 1932
yopry laceae Y
” Rumex obtusifolius L. Polygonaceae Zenibako near (;?JI;{PJ;;I’ 1920)
. Kagoshima (FukusHI, 1928)
” Canna indica L. Cannaceae Sapporo (FUKUSHI, I S’Bl)
» Crocus vernus ALL. Iridaceae Sapporo (FUKUSHI, 1931
2US Ppo!
» Iris pumila L. » ” ( ” ”)
» L. tectorum MAXIM, » » «” )
» Gladiolus gandavensis ” »” (" ” oy
VAN. HOUTTE
» Hippeastrum equestre HERB Amﬁﬁyiéeae * » (Kawal, 1931)

Narcissus Pseudo-Narcissus L.

N, incomparabilis MILL.

* In the greenhouse

”

»

Morioka (ToGASHI, 1931)
Sapporo (KAwaAI, 1931)

Morioka (ToGAsHI, 1g931)
Sapporo (FUKuUsHI, 1931)"
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f . .
l\flaime o Plant name Family name| Locality
; N. Zazetta L, var. chinensis | Amaryl- '
mosaic ’ M. ROEM. lidaceae Sapporo (FukusHI, 1931)
. . s
» Allium fistulosum L. Liliaceae g“]{nag‘;"({ggf‘lo;gl;‘;ﬁ)O)
» A. Cepa L. » Shizuoka /HORI', 1929
74 {
”» Fritillaria mmt:tﬁaz;e{f;r;{GAWL ”» Sapporo (FUKUSHI, 1929)
» Hyacinthus orientalis L. ” » (TocHINAIL, FuKUsHI, 193I)
” ”» - (FukusHI, 1929)
Lisum auratum LINDL. .. Kamakura (SHIMAI’\{URA, 1931)
» L. dauricum KER. » Sapporo (FUKUSsHI, 1930)
» L. longiflorum THUNB, » (7  1929)
L. maculatum THUNB. )
» ” KAWwAL
var. elegans Koipz. ( » 1931)
” L. Makinoi Kolpz. hd » (FukusHl, 1931)
» L. Maximowicsii REGEL. » oo ” 1029)
» L. philippinense BaK. » *Tokyo (FukusHr & KAwaAI 1932)
var. formosanum WILS.
” L. platyphyllum MAXIM. ” Sapporo (FUKUSHI, 1931)
. L. speciosum THUNB. ” ” ( ” »
var. Zametomo S. et Z.
» L. tigrinum KER-GAWL. » o ( ™ 1929)
» Muscari botryoides MILL. » » ( » 1931)
» Tulipa Gesneriana L. » throughout Japan
» . . Formosa
Saccharum officinalum L. Graminae *Sapporo (FUKUSHI, 1920)
sereh » » Formosa (HORI®, 1920)
. Middle and Southern Japan
dwarf Oryza sativa L. » (TAKATA®S, 1895 ; etc{)p
Honshu and Shikoku (Imp. Agr.
stripe » » Exp. Sta.3t 1917, KURIBAYA-
SHI?!, 1931) )
” Zoysia japonica STEUD. ” Nagano (KURIBAYASHI®?, 1931)
. kkai YASHI, o]
dwarf Avena sativa L. ” Hokkaido (Kurisa g::l I’IIO?:I”)
» Hordeum sationm JEss, throughout Japan [Shizuoka (Shi-

”

”

”

var. kexastickon L.

H, sativum var. vulgare HACK.

f. coeleste MAK.

Triticum sativum LAM.
var. vulgare HACK.

Secale cereale L.

”

»

zuoka Agr. Exp. Sta.®1, 1916)
etc.]

”

Hokkaido 14

* In the greenhouse
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As shown above, 71 species of plants in 5I genera distributed through
15 families are subject to virus diseases in Japan.  The total of the figures,
however, will not give the number of viruses involved because some virus
affects a variety of plants. It is probable that more than 25 viruses affecting
plants are present. A majority of the viruses cause mosaic diseases. Among
the listed plants the following 15 species appear to be new hosts:

Cyphomandra betacea SENDT. (mosaic)

Primula obconica HANCE. ()

P. denticulata SMITH (V)

Crotalaria juncea L. (7 )

Aguilegia flabellata S. et Z. (")

Dianthus Caryoplyllus L. ()

Iris pumila L. ()

- L tectorum Maxim. (')

Lilium dauricum KER. (7 )

L. maculatum THUNB. var. elegans Koz, (7 )

L. Maximowicii REGEL ( ” )

L. tigrinum KER-GAWL ( )

L. Makinoi Koz, ( ” )

L. platyphyllum MAXIM. ( 7 )

Fritillaria camtschatensis KER-GAWL. ( 7))

The mosaic of Primula is a hitherto-unrecorded disease, as far as the writer
is aware. This mosaic was first noticed in 1928 by Mr. G. HAvAsnr of this
Institute on Primula obconica grown in the greenhouse of the Botanic Garden
in Sapporo. Quite recently a similar disease was found by the writer and
his collaborator on Primula obconica and P. denticylata cultivated in a green-
house located in a suburb of Tokyo.

It may be also worthy of note that both the dwarf and stripe diseases
of rice plant are exclusively confined to Japan.

The tomato mosaic was artificially transferred by the writer to Solanum
nigrum L. and likewise the dwarf disease of rice plant to both Panicum milia-
ceum L. and P. Crus-galli L. var. frumentaceum Hook. f. These plants, however.
were not enumerated in the list because they have never been found showing
the mosaic or dwarf disease in the field.

Summary

It is difficult to formulate the definition of a virus because its essential
characteristics are not definitely known. In the present paper the writer critically
reviewed the definitions which have been given for the virus and discussed
certain aspects of the virus diseases of plants.

- 71 species of plants in 51 genera distributed through 15 families are subject
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A majority of the viruses involved cause mosaic

diseases while the others are the causative agents of the yellows, leafroll, dwarf

diseases and stripe diseases.

Among these diseases both the dwarf and stripe

disease of rice plant are confined exclusively to Japan and the Primula mosaic

is a hitherto-undescribed disease.

15 species of plants were reported to be new

hosts which are subject to mosaic diseases.

The writer gratefully acknowledges his indebtness to Profs. MivABE and

S. Ito for their valuable suggestions.

10.

II.

12.

Botanical Institute, Faculty of Agriculture,
Hokkaido Imperial University, Sapporo.

Literature cited

BAUR, E.: Zur Actiologie der infektidsen Panaschierung. Ber. Deutsch. Bot. Ges. 22 : 453-460.
1904.

Beijerinck, M. W.: Uber ein Contagium vivum fluidum als Ursache der Fleckenkrankheit der
Tabaksblitter. Verhandel. Kon. Akad. Wetensch. Amsterdam II 6 (5) : 1-22 illust.
1898.

FukusHi, T.: Aster yellows in Japan. (in Japanese) Agric. and Hort. 5:577-584. illust.
1930.
¢ On the broad bean mosaic. (in Japanese) Jour. Pl. Protect. 17 : 707-712, 779~
784. illust. 1930.

HiNno, I.: Early important records on phytopathological science in the Orient. (in Japanese)
Agric. and Hort. 2 : 1223-1232. illust. 1927.

Hokkaido Agr. Exp. Sta.: Varietal susceptibility of potatoes to the curly dwarf. (in Japanese)
Ann. Rpts. for 1915: 20 (1916); for 1916: 20 (1917); for 1919;65-66 (1921).

¢ A survey on the bean mosaic. (in Japanese) Ann. Rpts. for 1921
106-109 (1923), for 1922: 113-126 (1924); for 1923 : 146-162 (1926).
HorI, S.: Materials for the study of dwarf diseases. (in Japanese) Jour. PL Protect. 7 :667—
671. 1920; 8:117-120. 192I.
¢ Chlorosis or mosaic disease of cucurbits. (in Japanese) Agric. World 17 (16) : 22~

30. illust. 1922.

.

Deficiency of humus in relation to plant diseases. (in Japanese) Papers presented

at the Joint Meeting of Agric. Soc. in 1929. Reprint 18 pp. 1929.

Imperial Agric. Exp. Sta.: On the stripe disease of rice plant. (in Japanese) Ann. Rept. for
I1913-1915 : 41. 1917.

Ito, S.: Diseases of potatoes with special reference to the virus diseases. (in Japanese) Govern.

Hokkaido Bur. Indust. Agric. Bull. 32. 24 pp. illust. 1930.



140

13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.

25.
26;
27.
28.
29.
30.

3L

TRANSACTIONS OF THE SAPPORO NATURAL HISTORY SOCIETY

Iwanowskl, D.: Uber zwei Krankheiten der Tabakspflanze. Bull. de P’Acad. Impér. d. Sci.
de St. Pétersbourg II 3:67-70. 1892.  Abst. in Beihefte z. Bot. Centralbl. 3:
266-268. 1893.
Japanese Dept. Agric. and Forest. Bur. Agric.: A survey on the distribution of plant diseases
and insect pests. (in Japanese) II 431 pp. 1929. -
KasaL, M.: Observations and experiments on the leafroll disease of the Irish potato in Japan.
Ber. Ohara Inst. landw. Forsch. 2:47-77. Ig2r.
¢ Mosaic disease of cucumber. (in Japanese) Agric. Lectures 5:42-71. 1923.
Investigatigations on the NELSON’s bodies as observed in the leafroll, mosaic
and healthy plants. Ber. Ohara Inst. landw. Forsch. 2:443-461. illust. Ig24.
: Studies on the potato leafroll. (in Japanese) Japanese Dept. Agric. and Forest.
Bur. Agric. Mycol. and Entomol. Bull. 17. 70 pp. illust. 1926. .
KuNKEL, L. O.: Studies on aster yellows. Amer. Jour. Bot. 13:646-705. illust. 1926. (see
p- 700)
KuriBavasHI, K. : On the seed transmission of the bean mosaic. (in Japanese) Jour. PL
Protect. 13:199-210. 1926.
: Studies on the stripe disease of rice plant. (in Japanese) Nagano Agric.
Exp. Sta. Bull. 2:45-69. illust. 193T.
¢ On the relation between the stripe disease of rice plant and Delphacodes
steriatellus Fall. (in Japanese) Jour. Pl Protect. 18:565-571, 636-640. 193I.
LipscHUTZ, B.: Filtrierbare Infektionserreger. In KOLLE, W. und A. v. WASSERMANN’s Hand-
buch der pathogenen Mikroorganismen. 2te Aufl. 8:345-426. illust. 1913.
LoerFLER und FRroscH.: Berichte der Kommission zur Erforschung der Maul- und Klauen-
seuche bei dem Institut fiir Infektionskrankheiten in Berlin. Centralbl. Bakt. X
Abt. 23: 371-391. 1808.
MATsuMoTO, T.: Some experiments with Azuki-bean mosaic. Phytop. 12 : 295-297. illust.
1922.
: Studies on the Azuki-bean mosaic. Prelim, Rerort I. (in Japanese) - Jour.
Pl. Protect. 9: 13-17. 1922.
: Further studies on the legume mosaic. (in Japanese) Jour. PL Protect.
9:517-520. 1922.
MCcKINLEY, E. B.: Filterable viruses and rickettia diseases. Philippine Jour. Sci. 39 :1-416.
illust. 1929.
NagATa, K. and TAKIMOTO, S.: Diseases of cultivated plants in Korea. (in Japanese) - Jour.
Agric. Exp. Sta. Govern. Gen. Chosen 15. 146 pp. illust. 1928.
Okayama, Agric. Exp. Sta.: Experiments for the control of the dwarf disease of potato. (in
Japanese) Ann. Rpts. for 1915 : 143-144 (1916); for 1916 : 183-184 (1917).
Shizuoka Agric. Exp. Sta.: Dwarf disease of barley. (in Japanese) Jour. Pl Protect. 3 :
937-942. 1916.



Fukusar: A CONTRIBUTION TO OUR KNOWLEDGE OF VIRUS DISEASES OF PLANTS IN JAPAN | 41

32. SMiTH, E. F.: Peach yellows: a preliminary report. U. S. Dept. Agric. Bot. Div. Bull. 9.
254 pp. illust. 1888.

33- ¢ Additional evidence on the communicability of peach yellows and peach rosette.
U. S. Dept. Agric. Div. Veg. Path. Bull. x. 58 pp. illust. 18gI.

34. ————: Additional notes on peach rosette. Jour. Myc. 7 : 226-232. 1893.

35. STOREY, H. H. and BoTTOMLEY, A. M.: The rosette disease of peanuts. (Arachis hypogaea
L) Ann. Appl. Biol. 15:26-45. illust. 1928.

36. TAKATA, K.: Results of experiments with the dwarf disease of rice plant. (in Japanese)
Jour. Jap. Agric. Soc. No. 171 : 1-4. 1895; 172 :13-32. 18g6.

37. TAKIMOTO, S.: On the mos;aic. disease of Chinese cabbage and other crucifers. (in Japanese)
Jap. Hort. Mag. 42 (7) : 5-7. 1930.

38. Tsuj, R; : The curly dwarf of potato. (in Japanese) Horticulture 11 : 35-39. I919.

] g
ARFEHDOBEEEHRFCB T 2858
' W + n x

HiIcEDOBRBERR L £S5 3001 V4 vafg (Viruskrankheit) iz 74528
(virus disease) OHThH Do HMEIS virs RRAHI+HMIIE b ToHEVEITZCBWL
RELR~SESEEETDH 30 REAXICRT vis RR~bh3EH AL, MfTcLT
virus disease EHRFTRED AR T0 ANKESC TRAOHEHOKRELBIT 5 THENET
— Bt — Ot 3% virus disease 5 WRMERAEITRI N B 2 2 0N D, X ORRL SO
Be¥4 7R THETHOREH 2L L, SRERR, ZR, TR, REHRERD 3, 1OW

T BOZERERERKRREREORETHY, Primila o2y 4 2RISR IERBED 2 VRET
b3, XGIRRHERFNOBKEY © BEKE I M3 2N F+EED 2,




ON A NEW SPECIES OF SPHACELARIA

BY

MAsAJI NAGAI
(With one Text Figure)

——————e 2D 000 3

In the middle of April of the present year, Mr. H. Oranr collected for
me certain species of sea-weeds at the Rumos harbour on the coast of the Japan
Sea in Hokkaido. Among these specimens, an interesting brown alga belong-
ing to the genus Sphacelaria was found on a frond of fridaca laminarioides
Borv. As far as I know, six species of this genus have been recorded within
our boundary until now, four from the warmer southern seas and two from the
northern waters.  Of the four species of the former, two of them have been
reported by the foreign algologists (3) and the others by Dr. K. YENDO (9), and
also by Dr. K. OkamuRA (3). Of the latter two, the one is Sphacelaria varia-
bilis Sauv. which was enumerated by Dr. OkAMURA in the 2nd Edition of his
Nippon Sorui Mei-i and afterwards found also by Dr. Y. Yamapa (8) in the
Mutsu Bay near the Tsugaru Strait between Honshu and Hokkaido, and ‘the
another is S. plumigera HoLMes which was found by Prof. J. Tokipa (7) in
the Southern Saghalien. Now the present alga considered as a new species
will be added to the above six.

The present alga grows epiphytic on the frond of /7idaca laminarioides,
fixing the thallus by small disks. The thallus consists of more or less dense
tufts of erect filaments forming the felt-like turf.

The erect filaments are sparingly branched, more or less cylindrical and
gradually attenuate at the base.  The old filaments probably broken at the
tips are sometimes found developing further into one to three new ones by
dichotomous or trichotomous branching at the apex. (fig. B) In this case, the
membranes of the terminal segments are found remaining at the base of the
new filaments. (fig. B) The main filaments are measured 36 to 45 # in diamet-
er and 1.8 to 3 mm. in height. The branches are 25.5 to 33 # in diameter.
They are olive brown in color. The segments of the filaments are divided
into two or more small cells by the longitudinal sections, but not generally by

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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the transverse onmes. (fig. B and filaments in figs. D-I) In a rare case, I came
across the filament in which a few segments are secondarily divided more or
less transversely. (fig. A) The apical segments are usually larger than the
other segments on the same filaments, always unicellular, clavate and rounded
at the apex. (figs. A and B) They are measured 27 to 51 ¢ in diameter, and
54 to I35 ¢ in length, '

The unilocular sporangia are produced on short, I-celled pedicels, turning
upwards, and arranged unilaterally on the main or branched filaments. (figs. D
and E) The pedicels are often tapering gradually towards the base. The
sporangia are mostly globular, rarely unequally obovoid when young, usually
with thickened wall, measuring 51 to 75 # in diameter.

The plurilocular sporangia are produced on 1-4 celled pedicels turning
upward and arranged unilaterally on the main or branched filaments or rarely
terminating on the branchlets. (figs. F-I) The cells of the pedicels are observ-
ed rarely divided lengthwise, and frequently swollen on one side in the upper-
most ones. These sporangia are oblong to ellipsoidal oblong in shape, often
once or twice constricted slightly in the middle portions, and plurilocular.
The locules are cylindrical and long at first (the upper two sporangia in figs.
G and I), and then divided into small cells of square-shape and of about 3 ¢
diameter when matured. (figs. F-I) These sporangia are olive yellow in color
at full maturity. They are measured 36 to 66 ¢ in length and 14 to 304 in
breadth. :

The propagula and hairs, either subterminal or rhizoidal, are: not found.

According to the key for the determination of the species given in Sauva-
GEAU’s ‘Remarques sur les Sphacélariacées’, the species in question is related
to the following species, S. ceylanica, S. intermedia, S. Hystriz and S. Harveyana
by the fact that the secondary transverse partitions are not found generally in
the segments of the axes, and also by the absence of the propagula and hairs,
and by the -epiphytic habit.

For comparison with the related species, the essential characters are shown
in the following table.



Table r,

Essential characters of the alga in question and the velated species

Algae S. ceylanica S. intermedia S.  Hystrix S. Harveyana Theqsg;‘i::f': m
Parasitic and epiphy- | Parasitic and then epi- | Parasitic and epiphy- Epiphytic on /ridaea
tic on Zurbinaria vul- | phytic on Z'urbinaria | tic on Cystoseira eri- | Parasitic on Cystophora | laminarioides with a
Substrata garis; when parasitic, | /7éguetra with a shal- | coides with entangled shallow disk, not pe-
penetrated into frond | low disk of a bundle | mass of filaments netrating into frond
deeply with a bundle | of short and thick fila-
of thin filaments . ments
Simple or ramified, | 2-4 mm. high, variable | 1-10 mm. (2-4 mm. Sparingly  branched,
indistinguishable bet- | in diameter-range, 20~ | after REINKE) high; 2 | 1-3 mm. h'gh, 40-6cp. | 1.8-3 mm. high, 36~
ween axes and bran- [ 8o in diam. kinds : primary (short | in diam. 45 in diam. in main
ched filaments, 3 mm, and thin, soon dege- filaments, 25.5-33 w in
Filaments high, 12-20 p. in diam. nerating, 35-45 p in branched ones
diam.) and secondary
filaments (long and
thick, remaining long-
er, 60-100 u in diam.)
sometimes intermedi-
ate form present
Unilocular Globular, ‘Globular, Globular,
sporangia Unknown 60-go p. in diam. Globulaz 60~70 . 'in diam, 51-75 @ in diam.
Long, cylindrical, 50~ | Long, 50-60x 30-45 . | Cylindrical, brown col- Oblong, ellipsoidal ob-
60 x 15~20 ored, with larger locu- | 40-50% 32-36 p. long, constricted slight-
Plurilocular Pedicels 1—celled les, 55-85x45-65 ly once or twice in the
Pedicels 1~celled middle portion, olive
sporangia Pedicels 1-2 celled yellow at maturity,
36-66 x 14-30 .
Pedicels 1-4 celled
Shaped as in Pluri-
locular sporangia, or-
Antheridia Unknown Unknown :ﬁ%: I?cl lﬁ?sdh:; i:l:hsol; Present Unknown
of pl. sporangia, 55~
90X 45-52 &
Propagula Unknown Unknown goyx;snst of 3 fusiform Unknown Unknown
Hairs Sessile Soon degenerating ; Present or absent Unknown
sessile
Rhizoids Present Absent Unknown

ALZIDOS AHYOLSIH 1VINLVN O¥0dIVS FHL 0 SNOLLDVSNVAJ,
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Comparing with S. ceylanica, the present alga is separable from it in the
thicker filaments and the many celled pedicels of the plurilocular sporangia. In
the next species, S. #ntermedia, the filaments are said to be very variable and
widely ranged in diameter according to SAuvaceau (6). But in the present
species, the thickness of the filament is not so variable and less wide as in the
case of S. intermedia. In the smaller size of the unilocular sporangia and in
the many celled pedicels of the plurilocular sporangia, the present alga is also
distinguishable from the latter.

S. Hystriz is one of the well studied species in the genus. According to
SauvaGeau, the filaments of S. Hystrixz is said to consist of two kinds, the
one short, thin and soon degenerating, and the another long, thicker and per-
sistent.  Such two kinds of the filament are not found in our alga. There
are some further differences between them in the other characters mentioned
below. In S. Hystriz two kinds of the plurilocular organs, the plurilocular
sporangia and the antheridia are found, while the plurilocular sporangia only
are known to exist in our alga. The plurilocular sporangia of S. Hystriz are
much larger than those of the present species. In regard to the propagula and
hairs, they are known to be present in the former, while not found in our
alga, as far as I have studied.

Finally, the species in question is apparently different from S. Harveyana
in having the more delicate filaments and the thinner plurilocular sporangia.

Consequently I came to the conclusion that the species in question is not
referrable to any known species in the genus.

The diagnosis is given as follows:—

Sphacelaria Iridaeophytica NAGAI, sp. nov.

Thallo pusillo, filamentis erectis caespitosis, discis basilaribus matrici adfixis ;
filamentis plus minusve cylindraceis, ad basim gradatim attenuatis, non multum
lateraliter ramosis, olivaceo-brunneis, in axibus principalibus 36-45 #, in axibus
ramosis 25.5-33 # diametris, 1.8-3 mm. altis; cellis terminalibus filamentorum
clavatis vel cylindraceis, apud apices rotundatis, 27-51 % diametris, 54-135 ¢
longis; cellis aliis longitudinaliter atque rarissime secundario transverse divisis;
sporangiis unilocularibus globosis vel in juventute raro obovoideis, 5175 ¢
diametris, pedicellis unilocularibus; sporangiis plurilocularibus oblongis vel ob-
longo-ellipsoideis, in partibus mediis semel vel bis sensim constrictis, 14-30
latis, 36-66 ¢ longis, maturescentibus olivaceo-flavis coloratis, pedicellis 1-4
locularibus; pilis et propagulis ignotis.
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A. A part of main filament bearing three branches, in which the segments are divided
lengthwise and secondarily transversely into smaller cells.

B. Terminal portion of the old filament developing further into two new ones by dichoto-
mous branching, indicating & the segment belonging to the old filament and & the basal cells of
the newly formed branched filaments. .

C. Basal portion of the thallus epiphytic on Jfridaea laminarioides.

D. E. Unilocular sporangia on the main and branched filaments.

F-I. Plurilocular sporangia on branched filaments (F) and main axes. (% 320)



NAGal: ON A NEW SPECIES OF SPHACELARIA 147

Hab. Ad frondem fridaeae laminarioidss, in litore prope Rumoe ad oram
maris Japoniae in Yesso.

Finally, I wish to express here my heartiest thanks to Prof. Emer. K. Miva-
BE and Prof. S. Ito for their valuable directions and constant encouragement.
My gratitude is due to Prof. Y. Yamapa of the Faculty of Science who gave
me valuable suggestions and allowance to use the books in the library under
his management. My thanks are also due to Prof. J. Toxma in the School
of Fishery for his good advices and critisisms in the present study, and to Mr.
H. Orant for his kind help in obtaining the material.
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ON STROPHARIA CAERULESCENS,
A NEW SPECIES OF POISONOUS TOADSTOOL

BY

. SANSHI IMAI
(With One Text Figure)

e 30 B = O —————

According to the statistics published by the Japanese Sanitary Bureau, 344
cases of intoxication caused by toadstools have been reported in the year of
1929. Among them, 10 patients had resulted in death. In the same year,
the writer had an opportunity to study on an undescribed fungus which causes
a special intoxication. In 1931, he met again with a case of poisoning by the
same fungus near Asahigawa, in the province of Ishikari, Hokkaido.

In the present short paper, the writer intends to describe this new species
of toadstool and the symptoms caused by it.

The writer wishes to express his sincere thanks to Prof. Emer. KiNgo
MivaBE and Prof. Seiva Ito for their kind advices and also to Mr.- Y. Kanno,
doctor of the Japanese Red-Cross Hospital at Asahigawa, for his kind in-
formation.

I. Causal Fungus

Stropharia caerulescens Imai, spec. nov.

Fungi gregarii vel caespitosi. Pileo carnoso, convexo-plano vel subum-
bonato, hygrophano vel vix viscidulo, glabro, luteolo vel isabellino raro albido,
margine pallido, 1.5-6 cm. lato; lamellis adnatis, e pallido violaceo-fuscis; stipite
subcavo, aequali, albido, sicco, infra annulum fibrilloso, 3.5-9 cm. longo, 5-9 mm.
crasso; annulo subsuperiori, tenuissimo-membranaceo, rarius fibrilloso, saepe
evanescente ; carne albida vel pallida, caerulescente; sporis fuscis vel violaceo-
fuscis, ellipsoideis, 7-10.5 X 4.25-7 ¢ ; cystidiis nullis.

Hab. ad terram et stercus. Hokkaido: Prov. Ishikari. Junius, Julius et
October.

Nom. Jap. Shibire-take (n. n.)

The specimen of the present fungus which has turned blue in color some-

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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what resembles’ Stropharia aéruginosa Fr., from which it is easily distinguished
by ‘the hygrophanous and glabrous pileus and nongelatinous stem, as well as

Stropharia caerulescens TMAL, about half natural size

by the discoloring character of the context which changes from whitish color
to azure-blue when it was bruised or wounded.

Symptoms of Intoxication

k. Case (y’ poisoning at S 1ppors :—From the reports of the chief of Sapporo
Police-Station and of the doctor who had attended the patients, and also by
the direct narrative of the patients, the writer summarizes here the intoxication-
‘process The symptoms in this case are as follows:—

In the afternoon of the 21st of June, 1929, Mrs. S. (43 years old and healthy)
collected in a private garden about 375 grams of the toadstool which he had
erroneously recognized as Armillaria mellea. In the next morning she cooked
the fungus with turnip in the miso-soup and all the members of her family,
the husband (46 years old and healthy) and a son (14 years old and healthy)
ate it. Soon after the breakfast their body became abnormal. Mr. S. felt so
feverish at his stomach as if he had drunk alcoholic liquor at hungry time
and the limbs became somewhat paralyzed. Mrs. S. became giddy and her
face turned pale. Then, they hurried to the nearest hospital about 500 meters
apart. ”

Mrs. S. was most serious. She was in a slightly comatose condition
during her waiking and felt several times the sensation of falling forward. The
doctor immediately drugged an emetic and washed the stomach and then ad-
ministered a laxative. ~ After these treatment she was calmly laid down on
bed. While she was in bed, she felt intermittently the constriction or trembl-
ing of muscles and finally she came into hallucinosis then coma.

Since the laxative resulted with success, she gradually recovered from
the above written symptoms. For a few days after this accident she was obliged
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to ‘care for ‘the stomach which was badly affected by the toadstool.
- Their son who did not eat flesh of the toadstool but drank only the soup,
felt a chill and paralysis of the limbs, followed by hallucination.

Mr. S. felt also a paralysis of the limbs, but he escaped from other agonies
owing to his artificialy induced vomiting immediately after he had felt the
poisoning.

Mr. and son were also drugged an emetic and laxative, and they recovered
completely the next day.

2. Case of poisoming at Asahigawa:—After the report of the chief of
Asahigawa Police-Station and the information kindly sent by the doctor at the
writer’s request, the intoxication-process and symptoms of this case are des-
cribed as follows :

In the morning (about 6 oclock) of the r1th of October, 1931, Mrs. M.
(22 years old and well nourished woman), who is addicted to the mushroom-
eating, collected about 375 grams of the toadstool which had grown on horse-
dung in her backyard and cooked the fungus with raddish in the miso-soup
and then ate them all at about 7 o’clock. About 10 minutes later she felt
‘a chill and paralysis of the limbs. Her face turned pale and after about 30
minutes she lost her sight and fell down into a comatose condition.  Then,
she was carried to an hospital far way about 6 kilometers and consulted at
11 o'clock A. M.

At this time she had utterly fallen down into coma, losing her conscious-
ness and talking in delirium.  The pupils had opened to a medium size and
not reacted to light. The cardiac sound was pure, the pulse was moderate,
regular and tight, the breast and abdomen were normai, cyanosis appeared on
the lips, the patellar-reflex was sensitive; and no trismus, no diarrhea, no
vomiting, no perspiration and no drivel had occurred. . »

The doctor immediately injected camphor and 800 grams of the RINGER’s
solution, then washed her stomach and obtained about 500 grams of food-dregs
in which are contained a large amount of the toadstool. After this treatment
the patient was calm]y laid down on bed. At 4 o'clock P. M. she regained
somewhat her consciousness and in the next morning restored her health. In
the afternoon of the I4th, when the doctor consulted the patient he did not
recognize any abnormal symptom except the patellar-reflex was sensitive.

Botanical Institute, Faculty of Agrichlt(xre,
Hokkaido Imperial University,
Sapporo, Japan
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DIE MORDELLIDEN JAPANS (COL.)
(DRITTER NACHTRAG)

Von

HIroMICHI KONO
(Mit Tafel IV)

——— =T T,

Im Jahre 1928 verdffentlichte ich ,,Die Mordelliden Japans“, in ,Trans.
Sapporo Nat. Hist. Soc., X“. Der erste Nachtrag dieser Arbeit erschien im
folgenden Jahre, in ,Insecta Matsumurana III*; der zweite Nachtrag dazu im
Jahre 1930 in gleicher Zeitschrift, IV*“. Ich behandelte in diesen 3 Arbeiten
36 Mordelliden-Arten aus unsrem faunistischen Gebiet.

Seit jener Zeit wurden von Herrn T. KaNo 2 Arten aus der Insel Kotosho
enumeriert; nun méchte ich in der vorliegenden Arbeit noch 11 andere Arten
behandeln, so dass die Mordellider Japans nun 49 Arten zihlen.

Das Material dieser Arbeit lieferte mir die umfangreiche Sammlung des
Entomologischen Museums der Kaiserlichen Hokkaido Universitit in Sapporo.

Glipa ishigakiana n. sp.

Q. Korper gestreckt, hinten etwas verschmilert.  Grundfarbe schwarz
mit metallischem Schimmer; Fiihler an der Basis braun, Kiefertaster dunkel-
braun. Kopf gelblich grau behaart, Scheitel mit einem grossen dunklen Mittel-
makel. Halsschild quer; die Punktierung ziemlich dicht; die Behaarung gelb-
lichgrau, 4 grosse Makel, von denen I vor der Mitte und 3 in einer Querreihe
vor der Basis, schwarz. Schildchen grau behaart. Fliigeldecken gestreckt, an
den Schultern am breitesten, nach hinten zu allmihlich verengt; die Punk-
tierung dicht; die Behaarung schwarz, je I halbkreisférmiger Makel an der
Basis und je 1 Schrigbinde im vorderen Viertel gelblichgrau, je I angelhaken-
formiger Makel in der Mitte und je I sicheltérmiger Makel vor der Spitze
grau. Unterseite grosstenteils und Beine dicht grau behaart. Hinterbrust zwi-
schen den Hiiften an der Hinterseitenecke stumpfwinklig nach hinten gerichtet.
Pygidium schlank, in der hinteren Hilfte schwarz behaart. Hinterschiene an
der Spitze mit 2 Endspornen, der innere Dorn etwas linger als der dussere.
Das erste Hinter tarsenglied fast so lang wie die 2 folgenden Glieder zusammen.

Korperlinge: 8 mm (ohne Pygidium).

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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Das Mannchen noch unbekannt,

G. malaccana Pic sehr dhnlich, aber Fihler vorwiegend schwarz und
Fliigeldecken an der Basis nicht braun behaart.

Fundort: Ishigakishima (19, V. 1926, T. Kano).

Japanischer Name: JIskigaki-obihananoms.

Glipa malaccana Pic

Glipa malaccana Pic, L'Echange, XXVII, p. 90 (1911); Xano, Konchi,
Tokyo, IV, p. 51 (1930).

Fundort: Formosa (Ranrun, 1 Ex., 8/VIL 1925, H. Kbno); Ins. Koto-
sho (nach Kano).

Sonstiger Fundort: Malacca.

J. N.: Koto-obihananoms:.

Mordella composita WALKER

Mordella composita WALKER, Ann. Mag. Nat. Hist., (3), II, p. 286 (1858),
Kavno, Konchi, Tokyo, IV, p. 52 (1930).

Fundort: Formosa (Botansha, nach Kawro).

S. F.: Ceylon. '

J. N.: Koshun-hananoms,

Mordella kanoi n. sp.

2. Korper gestreckt. Grundfarbe schwarz; Fihler an der Basis, Kiefer-
taster und Vorderbeine grosstenteils dunkelbraun. Fliigeldecken mit je 2 roten
Schrigmakeln, von denen I hinter der Schulter und 1 anderer dicht hinter
der Mitte, die Endsporne der Hinterschiene braun, Kopf, Halsschild und
Schildchen gelblichgrau behaart, Halsschild mit 3 grossen dunklen Lings-
makeln. Schildchen, nicht quer. Fliigeldecken mit dunkler, purpur schimme-
rnder Behaarung, auf den roten Makeln goldgelb behaart. Unterseite grossten-
teils und Beine ganz gelblichgrau behaart.  Vorderschiene fast gerade. Das
erste Hintertarsenglied fast so lang wie die 3 folgenden Glieder zusammen.

Korperlinge: 4 mm (ohne Pygidium).

Diese Art der M. aurata KONO nahe verwandt, aber Halsschild ein wenig
linger, Schildchen nicht quer und die Zeichnung der Fliigeldecken anders.

Fundort: Formosa (Rahara, 1 ¢, 23/IV. 1926, T. KaNo).

J. N.:  Kano-hananom:,

Mordella mixta FABricius
Mordella mixta Fasricius, Syst. Eleuth. II, p. 122 (1801); Kano, Bull.
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Biologeograph. Soc. Jap., II, p. 181 (1931).
Fundort: Kotosho (nach Kavo).
S. F.: Molukken.

Anaspis frontalis LinxE

Mordella frontalis LinsE, Syst. Nat. ed. X, p. 420 (1758).

Diese bis jetzt in unsrem faunistischen Gebiet nur aus Sachalin und Hok-
kaido bekannte Art wurde kiirzlich von Herrn Prof, M. L. PEELE in den Kuri-
len erbeutet.

Fundort: Sachalin; Kurilen (Ins. Shikotan, 12, 9/VIIL. 1931, M. L.
PeELE); Hokkaido. ‘

S. F.: Europe, Sibirien.

J. N.: O-kuro-funagatahananoms.

Mordellistena matsumurai n. sp.

8. Firbung kastanienbraun. Behaarung gelb, glinzend. Fiihler lang,
den Hinterrand des Halsschildes weit tiberragend; das 4te Glied klein, nur so
lang wie das 3te, das ste doppelt so lang wie das 4te, die folgenden ein wenig
kiirzer als das ste. Halsschild deutlich breiter als lang, an den Seiten ein weinig
abgerundet, die breiteste Stelle liegt hinter der Mitte, die Hinterecken recht-
winklig. Schildchen quer. Fliigeldecken an der Basis etwas schmiler als das
Halsschild. Pygidium schlank. Analsegment linger als breit, fast halb so-lang
wie das Pygidium. Vorderschiene etwas gebogen, an der Basis ein wenig ver-
dickt. Hinterschiene etwas linger als das erste Hintertarsenglied, mit 5 Ein-
kerbungen ; das erste Hintertarsenglied mit 3, das 2te und 3te je mit 3 Ein-
kerbungen. Der innere Endsporn der Hinterschiene kraftig, mehr als doppelt
so lang wie der iussere.

Korperlinge: 4 mm (ohne Pygidium).

In Fihlerbau und Koérperform M. rosseola MARSEUL shnlich, aber Farbung
heller, der dussere Endsporn der Hinterschiene kraftiger und die Zahl der Ein-
kerbungen der Hinterschiene verschieden.

Fundort: Formosa (Kusukusu-Shijukei, 13, 20-21/IV. 1928, Prof. Dr.
S. MATSUMURA).

J. N.:  Matsumura-kimehananomt,

Mordellistena takaosana n. sp.

Firbung kastanienbraun. Behaarung braun, seidenglanzend. Korper gest-
reckt. Fiihler schlank, das 4te Glied am lingsten, so lang wie die 2 vorher-
gehenden Glieder zusammen, das 5te etwas kiirzer als das 4te.  Halsschild




KéNo: DIE Mordelliden JAPANs (Col.) (DRITTER NACHTRAG) 155

quer, an den Seiten nach vorn im Bogen verschmilert, die Hinterecken stumpf-
winklig nach hinten gerichtet; die Punktierung fein. Schildchen dreieckig,
breiter als lang. Fliigeldecken an der Basis etwas schmiler als das Halsschild,
an den Seiten fast parallel. Pygidium schlank, doppelt so lang wie das Anal-
segment. Vorderschiene beim Mannchen schwach gebogen, an der Basis deut-
lich verdickt. Hinterschenkel mit 3 stark schrigen Einkerbungen, von denen
die oberste am kleinsten ist. Das erste Hintertarsenglied mit 4, das 2te und
3te je mit 2 Einkerbungen. Die Endsporne der Hinterschiene ungleich lang,
der innere Sporn fast doppelt so lang wie der &dussere.

Korperlinge: 4-4,5 mm (ohne Pygidium).

In Farbung und Kérperform M. rosseola MArseuL ahnlich, aber Fiihler
schlanker, der dussere Endsporn der Hinterschiene fast halb so lang wie die
innere (bei M. rosseola der innere Endsporn 3 mal so lang wie der aussere)
und die Zahl der Einkerbungen der Hinterschiene und- A Tarsen verschieden.

Fundort: Honshu (Takao, I Ex., 14/V. 1912, H. TakasavasHi, 1 Ex.,
10/V. 1913, E. GaLLoIS).

J. N.: Takao-himehananoms.

Mir liegt noch ein Minnchen aus Hokkaido (Sapporo) vor, dessen Hinter-
schiene 6 Einkerbungen zeigt, im iibrigen stimmt es ganz mit dem typischen
M. takaosana aus Honshu iberein.

Mordellistena luteora n. sp.

Farbung rotbraun bis kastanienbraun; Kopf, Fiihler, Halsschild, Vorder-
und Mittelbeine heller.  Behaarung gelb, seidenglinzend. Fihler lang, alle
Glieder linger als breit, die 3 basalen fast gleich lang, das 4te Glied am langs-
ten. Halsschild breiter als lang, etwas vor der Basis am breitesten, nach vorn
allmihlig verschmalert, die Hinterecken stumpf. Schildchen dreieckig. Fligel-
decken an der Basis ein wenig schmiler als das Halsschild, parallelseitig, hin-
ten schwach verengt. Pygidium fast zweimal so lang wie das Analsegment.
Vorderschiene des Miannchens schwach gebogen, an der Basis deutlich verdickt.
Hinterschiene etwas linger als das erste Hintertarsenglied, mit 4 schrigen Ein-
kerbungen, von denen die mittleren 2 linger als die anderen sind. Das erste
Hintertarsenglied mit 3, das 2te so wie auch das 3te mit je 2 Einkerbungen.
Der innere Endsporn der Hinterschiene fast doppelt so lang wie der dussere.

Korperlinge: 3-4 mm.

M. takaosana ihnlich, aber Korper etwas kleiner, Farbung heller und die
Zahl der Einkerbungen der Hinterbeine verschieden.

Fundorte: Honshu (Misaki, 1 Ex., 21/VIL. 1911, Prof. Dr. S. MaTtsu-
mura, Tokyo, 2 Ex., Prof. S. MaTsumMurA, Iwawakisan in der Prov. Kii, 1 Ex.,
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16/VIL. 1613, Prof. S. Issikr, Gifu, 1 Ex., 15/VIL 1902, Prof. S. MATSUMURA);
Kiushu (Beppu, 4 Ex., 10/VIL. 1916, Prof. S. MaTsumurA, Kagoshima, 2 Ex.).
J. N.: Nami-aka-himehananom.

Mordellistena palliata n. sp.

Farbung rotgelb bis rotbraun; Fihler schwarz, an der Basis gelb. Be-
haarung gelb, glinzend, unter gewissem Licht dunkel. Fihler massig kriftig;
die 3 basalen Glieder fast gleich lang, die folgenden etwas linger (@) oder
viel linger ( &) als das 3te. Halsschild in der Mitte am breitesten, die Hinter-
ecken nachh inten gerichtet. Schildchen dreieckig, kurz. Fliigeldecken parallel-
seitig, hinten ein wenig verschmilert. Pygidium schlank, in eine lange Spitze
ausgezogen, fast 3 mal so lang wie das Analsegment. Vorderschiene des Ménn-
chens schwach gebogen, an der Basis ein wenig verdickt. Hiterschiene fast
so lang wie das erste Hintertarsenglied, mit 3 schrigen Einkerbungen, von
denen die oberste am lingsten ist; das erste Hintertarsenglied mit 3, das 2te
mit 2 Einkerbungen, das 4te ohne solche.  Der innere Endsporn 2 1/2 mal
so lang wie der dussere.

Kérperlinge: 3,5-4 mm (ohne Pygidium).

Von dér vorhergehenden Art durch die folgenden Punkte verschieden:

1, Fihler grosstenteils schwarz.

2. Pygidium viel langer.

3. Vorderschiene des Mannchens schlanker.

4. Die Zahl der Einkerbungen der Hinterbeine geringer.

Fundort: Honshu (Shuzenji in der Prov. Izu, 1¢, 30/VIIL 1913, E. GAL-
rois, Chuzenji, 28, 26-28/VIIL. 1915, E. Garrois, Tokyo, 1 ¢, 16/VIL 1914,

e, 17/VIL 1915, E. Garrots, 12, VII. 1903, Prof. S. MATSUMURA I &, Iwate,

T. OGASAWARA).

J. N.: Usuiro-kimehananoms.

Mordellistena chibi n. sp.

8. Firbung hell rotgelb; Fiihler grosstenteils, Scheitel, Fligeldecken an
den Seiten, Unterseite, Pygidium und Hinterschenkel verdunkelt, Behaarung
gelb. Fiihler missig lang, deutlich den Hinterrand des Halsschildes iiberragend;
das 3te Glied klein, die folgenden Glieder deutlich linger und breiter als das
3te.  Halsschild an den Seiten schwach abgerundet, die breiteste Stelle liegt
hinter der Mitte, die Hinterecken winklig nach hinten gerichtet.  Schildchen
dreieckig. Fliigeldecken gestreckt, nach hinten allmihlich verschmalert. Pygi-
dium lang, in eine diinne Spitze ausgezogen, fast. 3 mal so lang wie das Anal-
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segment.  Hinterschiene kaum linger als das erste Hintertarsenglied, mit 3
schriagen Einkerbungen, von denen die oberste am lingsten ist; das erste Tarsen-
glied mit 2 Einkerbungen, das 2te auch mit 2 kleinen. Der innere Endsporn
der Hinterschiene 3 mal so lang wie der dussere.

Korperlinge: 3 mm (ohne Pygidium).

Diese Art an die kleinere Form von M. luteola erinnernd, aber Kérper
viel kleiner, Farbung der Unterseite dunkler Fiihler grosstenteils schwarz und
die Zahl der Einkerbungen der Hinterschiene verschieden.

Fundort: Honshu (Iwate, 23, VIL. 1905, Prof. S. MATSUMURA).

J. N.: Clubi-kimehananoms.

Mordellistena takizawai n, sp.

8. Farbung schwarz; Fiihler an der Basis, Mundteile, Fliigeldecken gross-
tenteils (an der Naht und an den Seiten verdunkelt), Vorder- und Mitterbeine
(Schienen an der Spitze schwarz) rotgelb. Behaarung dunkel, unter normalem
Licht gelb glinzend. Fihler missig kriftig; die 3 basalen Glieder fast gleich
lang, die folgenden Glieder ein wenig breiter, das 4te deutlich linger als das
4te, quadratisch.  Halsschild an den Seiten schwach abgerundet, hinter der
Mitte am breitesten, die Hinterecken stumpf. Fligeldecken an den Schultern
so breit wie das Halsschild, nach hinten zu allmidhlich verjiingt, Pygidium
mehr als 3 mal so lang wie breit.  Vorderschiene schwach gebogen, an der
Basis ein wenig verdickt.  Hinterschiene kaum linger als das erste Hinter-
tarsenglied, mit 3 schrigen Einkerbungen; das erste Hintertarsenglied mit 3
stark schrigen Einkerbungen, von denen die oberste klein und undeutlich ist,
das 2te Glied nur mit einer einzigen. Der innere Endsporn der Hinterschiene
kriftig, 3 mal so lang wie der &ussere.

Kérperlinge: 3,8 mm (ohne Pygidium).

M. chibi etwas dhnlich, aber Kérper grosser, Farbung dunkler und die
Zahl der Einkerbungen der Hinterschiene verschieden.

Fundort: Hokkaido (Jozankei, 138, 9/VIIL. 1931, M. TaKIZAWA).

J. N.: Takizawa-himehananoms,

Mordellistena awana n. sp.

Firbung rotbraun. Behaarung dunkel, Fliigeldecken unter normalem Licht
an den Schultern seidenartig gelb glinzend, Unterseite und Beine gelb behaart.
Fiihler von sten Glied an etwas verdickt; das 4te Glied klein, ein wenig linger
als breit, nicht linger als das 3te, das 4te deutlich linger als das 4te. Hals-
schild quer, etwas hinter der Mitte am breitesten. Schildchen quer. Fliigel-
decken an der Basis ein wenig schmiler als das Halsschild. Pygidium in eine




158 TRANSACTIONS OF THE SAPPORO NATURAL HISTORY SOCIETY

diinne Spitze ausgezogen, fast 3% mal so lang wie das Analsegment. Hinter-
schiene kaum linger als das erste Hintertarsenglied, mit 4 schragen Einkerbun-
gen; das erste Hintertarsenglied mit 3, das 2te mit 2 Einkerbungen, das 3te
nur mit einer einzigen. Der dussere Endsporn der Hinterschiene nur halb so
lang wie der innere.

Kérperlinge: 3,5 mm (ohne Pygidium).

M. rosseola MARSEUL zhnlich, aber Firbung heller, Fiihler schlanker, Pygi-
dium linger, der innere Endsporn der Hinterschiene schwacher und das 3te
Hintertarsenglied nur mit einer Einkerbung.

Fundort: Shikoku (Awa, I Ex., 5/VIII. 1913, E. GALLOIS).

J. N.: Awa-kimekananoms.

Mordellistena menoko n. sp.

5. Firbung rotgelb ; Unterseite, Fuhler und Beme heller, Fligeldecken
an den Schultern und an der Naht gelb.  Behaarung der Oberseite dunkel,
unter normalem Licht auf den Fliigeldecken an den Schultern und an der Naht
gelb glinzend, Unterseite gelb behaart. Fiihler an der Innenseite ein wenig
gesigt ; das 2te Glied so lang wie breit, etwas kiirzer als das erste, das 3te
linger als breit, das 4te so lang wie das 3te, die folgenden Glieder noch etwas
linger. Halsschild breiter als lang, die Hinterecken rechteckig.  Schildchen
dreieckig, breiter als lang. Fliigeldecken an der Basis kaum schmiler als das
Halsschild, an den Seiten fast parallel. Pygidium schlank, fast 3}4 mal so lang
wie das Analsegment. Vorderschiene gebogen. Hinterschiene kaum kiirzer
als die 2 basalen Hintertarsenglieder zusammen, mit 4 schrigen Einkerbungen,
von denen die 2te am lingsten ist; das erste Hintertarsenglied mit 4, das 2te
mit 2 Kerbungen, das 3te nur mit einer einzigen. Der Endsporn der Hinter-
schiene ungleich lang, der innere Sporn fast doppelt so lang wie der dussere.

Korperlange: 3,5 mm (ohne Pygidium).

Der vorgehenden Art am nichsten verwandt, aber Fihler etwas schlanker
und das erste Hintertarsenglied mit 4 Einkerbungen.

Fundort: Hokkaido (Jozankei, 18, 17/VIIL 1925, H. KoONo).

J. N.:  Menoko-himehananoms.

Mordellistena galloisi n. sp.

Farbung dunkel; Fligeldecken und Bsine kastanienbraun, Fiihler an der
Basis briunlichgelb. Behaarung dunkel. Fiihler missig kraftig, an der Innen-
seite gesigt; das erste und 2te Glied so lang wie breit, das 3te klein, verkehrt
konisch, die folgenden kriftiger und breiter, fast gleich lang, das 4te fast so
lang wie das 3te, kaum langer als breit. = Halsschild quer, die Hinterecken
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abgestumpft. Schildchen dreieckig. Fliigeldecken parallelseitig, an der Spitze
den Hinterrand des 4ten Bauchsegmentes iiberragend. Pygidium méssig plump,
kaum doppelt so lang wie das Analsegment. Hinterschiene mit 4 stark schragen
Einkerbungen, von denen die 2te am lidngsten ist; das erste Hitertarsenglied
mit 3 Einkerbungen, das 2te und 3te mit je 2. Hinterschiene mit 2 Fndspor'nen,
von denen der innere lang und schlank und 3-4 mal so lang wie der dussere.

Korperlinge: 4,5 mm (ohne Pygidium). S

Auf den ersten Blick an M. takaosana erinnernd, aber Farbung dunkler,
Fiihler kiirzer und kriftiger, der dussere Endsporn der Hinterschiene viel kurzer
und die Zahl der Einkerbungen der Hinterschiene geringer.

Fundort: Honshu (Chuzenji, 1 Ex., 21/VIL 1926, 1 Ex., 28/VIL 1917,
E. GavrLors). .

J. N.: Gallois-himehananoms.

Aus dem Entomologischen Institut i
der Kaiserlichen Hokkaido Universitit..
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Glipa ishigakiana KONO (n. sp.) AyPrRrE~FI 3 G ﬁ ﬁr )]
Mordella kanoi KONO (n. sp.) h 2 » F 2 3 C D
Mordellistena matsumurai KXONO (n. sp.) =2adern¥’ 3 ( ” D
M. takaosana KONO (n. sp.) a3 errr2sz( ? D)
M, luteola KONO (n. sp.) F:TheANF2 C 7 D)
M. palliata KONO (n. sp.) vxfuerrnFry ( »” D
M. chibi KONO (n. sp.) FEExrIFI 3 » D
M. takizawai KONO (n. sp.) ZXFAeAAFISC 7 )
M. awana KONO (n. sp.) 7rexrF2 3 ( ” )
M. menoko KONO (n. sp.) 22awx»rr 7 3 ( » b)
M. galloisi KONO (n. sp.) Fuerexrrr 3 ( » p)
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Erklirung der Tafel IV

Glipa ishigakiana n. sp. 2
Mordellistena galloisi n. sp.
Mardella kanoi n. sp. @
Mordellistena palliata n. sp. 8§
takaosana n. sp. 2
awana n. sp.

chibi n, sp. &
rosseola MARSESL &
luteola n. sp B
takizawar n. sp. &

A matsumurai n. sp. 3
Glipa malaccana Pic
Hinterschiene und -tarsus von Mordellistena galloisi n. sp.

”» ”» ”» ”» M pailz'ata n. sp. Q
" ”» ” » menoko n. sp. 3

” ”» ” » matsumurai n. sp. 8
” » » » o ar ckibi n. sp. 8

Fihler von Mordellistena galloisi n. sp.
Hinterschiene und -tarsus von Mordellistena luteola n. sp. &

” ” » " M. takizawai n. sp. §
» »ooo” » M. awana n. sp.
” ” ” » M. lakaosana n. sp. &

Fiihler von Mordellistena matsumurai n, sp. 8
o M. palliata n, sp. 8




L gRAEh e ME

Transact. Sapporo Nat. History Soc., Vol. XII, PL. IV.

s —







ON NEW SPECIES OF HETEROECIOUS
FERN RUSTS

_ BY
SENJI KAMEID
—— e 00 S e e

From the antiquity of the host plants, fern rusts are now generally con-
sidered to be the most ancient and primitive group. Among some forty des-
cribed species most of them belong to three genera of Pucciniastreae, namely
Uredinopsis MaGN., Milesina MaGN. and Hyalopsora MAGN. So far concerned
with the species hitherto investigated, their aecidial phaces are invariably found
on Abies. So it is very natural that one is apt to imagine the heteroecism in
the rust fungi must have originated from these fern rusts and consequently to
call forth the inquiries about this group from various sides of the mycological
point of view.

Up to this day, since FRASER (3, 4, 5) had succeeded in the verification
of the life cycle of Uredinopsis connecting the five species of fern rusts to
Peridermium balsameum PECK, thirteen species of three genera above mentioned
were proved to be heteroecious between Abies especially by FauLL and his
students (1, 2), partly also by Kresamn (12), Mavor (13, 14), WEIR and
Huserr (16) and the writer (9, 10, II).

In our country, while eight species of fern rusts were already mentioned
by Naouipe Hiratsuka (6, 7), no records of any cultural experiments except
three species with which the writer (9, 10, 11) is concerned have been published.

In Hokkaido, Abies Mayriana Mivase et Kupo and Abies sachalinensis
Fr. Scam. are widely distributed all over the island constituting the most im-
portant forest trees. Needles of both adult trees and seedlings are commonly
attacked by peridermial stages which weaken the vigor of the trees and fre-
quently inducing them to death. These peridermia are divided into two groups
at a glance, white and orange yellow. The former group is more abundant
and more widely distributed, and are connected with fern rusts.

In the course of his life-history studies of fern rusts of our country carried
on for the past several seasons, the writer has succeeded in the proof of heteroeci-
ous relationship of fifteen species, containing nine new species, every one of which
issues its aecidial phace on the needles of Abies Mayriana MivaBe et Kupo and

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]
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other related species. In the present paper the writer intends to record only the
diagnoses of seven new species, each of which is accompanied by the corres-
ponding peridermial stage (except one imperfect case) which was obtained by
cultural experiments.

The writer wishes to express his sincere thanks to Prof. Emer. Kinco
MivaBe and Prof. Seiva Ito for their kind directions and he is also indebted
to Dr. GuBLER for the courtesy of translating of my descriptions into Latin.

1. Uredinopsis Woodsiae Kamei, sp. nov.

O. Spermogoniis amphigenis, praecipue hypophyllis, minutis, abundanti-
bus, irregulariter densiusque in areis decoloratis et deformibus dispositis, sub-
cuticularibus, solitariis vel subinde confluentibus, paulum supra folii superficiem
elatis, lenticularibus vel applanato-conoideis, 37-66.5 # altis, 92-137 ¢ latis;
spermatophoris simplicibus, obclavatis, septatis, hyalinis; spermatiis oblongis,
1.6-2.4 X 4.0-5.6 g4, hyalinis, levibus.

I. Peridermiis ex mycelio limitato, amphigenis, plerumque hypophyllis,
Jirregulariter in series duas, ab utroque latere nervi meridiani dispositis, albis,
cylindricis, apice ruptis, saepius 1 mm. longis, 0.15 mm. dimetientibus; cellulis
peridii polygonalibus vel ellipsoideis, 15-26 % 22-37 g, leniter imbricatim positis,
parietibus interioribus grossiuscule verrucosis, ca. 4 ¢ crassis, parietibus exteriori-
bus levibus, tenuibus, ca. I . Aecidiosporis globosis vel ellipsoideis, minime
verrucosis, 14~22 % 15-28 g, saepius 18.5 X 22 g, contentibus hyalinis. N

II. Soris uredosporiferis hypophyllis, in areis discoloribus sparsis, minutis,
subrotundatis, 0.5-I.,0 mm. dimetientibus, flavidis vel brunneolis; pseudoperidiis
hemisphaericis.  Uredosporis biformibus, sporis primis ex fisso peridii fere in
massam albidam evolutis, ovato-oblongis vel ovato-fusiformibus, 13-19.5 X 27.5~
47 ¢, ad apicem subinde in mucronem breviorem abeuntibus, saepe nudis; epi-
sporio tenui, I-2 g, serie una longitudinali verrucarum minutarum laxe positarum
obsito, utrobique laxiusque et minute verrucoso; contentibus hyalinis; sporis
secundariis (amphisporis) in peridio firmo posterius evolutis, angulatioribus, pler-
umque pedicellatis; episporio crassiore, minutissime verrucoso; contentibus hya-
linis; poris germinationis indistinctis. 4 A

III. Teleutosporis amphigenis, subepidermicis, saepe in profundo mesophyllo
insidentibus, intercellulalibus, globosis vel subglobosis, fere 2-4, raro pluri- vel
unicellularibus, 16.5-24 x 18.5-29.5 ¢, hyalinis ; episporis tenuibus, levibus; spo-
ridiis subglobosis, ca. 8 ¢ latis hyalinis, levibus.

Habitat. O and I on one-year-old needles of Abies Mayriana MIYABE et
Kupo (Aotodomatsu) formed by the inoculation of sporidia gained by the ger-
mination of overwintered teleutospores collected in the previous autumn.
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II, II* and III on the fronds of Woodsia polystichoides EAT. var.
nudiuscula Hook. (Yezo-iwadenda). The specimens examined are as follows:—
II, II*, III. Hokkaido: Prov. Ishikari: Mt, Teine, Sept. 28 1924; Oct.

22 1924, S. KamEer; J3zankei, Oct. 19 1924, S. KAMEL
This is a striking species of Uredinopsis. So far as the writer is aware,
any species of Uredinopsis which attacks a fern belonging to the genus Woodsia
is yet unknown. The uredospores are of two forms just as in the case of
Uredinopsis Struthiopteridis STROEMER, Uredinopsis filicina MAGN. and others.
But the difference in shape between two spore forms is not so distinct as in
the case of Uredinopsis Struthiopteridis STROEMER. Primary uredospores have
very short beak or sometimes quite lacking, which is an another characteristic.

2. Uredinopsis Athyrii KAMmEIL, sp. nov.

O. Spermogoniis amphigenis, praecipue hypophyllis, minutis, numerosis,
dense aggregatis, in areis decoloratis et deformibus, solitariis vel confluentibus
paulum supra folii superficiem elatis vel epidermide depressis, inconspicuis; in
sectione subcuticularibus, applanato-conoideis vel hemisphaericis, 37-77 ¢ altis,
74-137 ¢ latis ; spermatophoris simplicibus, obclavatis, septatis; spermatiis ob-
longis, 1.6-2.4 % 4.8-6.4 g, hyalinis, levibus.

I. Peridermiis e mycelio limitato, solitariis vel adhaerentibus, in duas series
utrimque ad nervum positis, in areis plus minus decoloratis, partem vel totum
folii occupantibus, 0.7-1.3 mm. altis, 0.2-0.7 mm. dimetientibus, cylindricis, pro-
fundo immersis ; peridiis hyalinis, apice ruptis; cellulis peridii adjacentibus, poly-
gonalibus et ellipticis, 15-29.5 X 26-44.5 g, parietibus interioribus asperioribus
et fortiter verrucosis, 2—4 ¢ crassis, parietibus exterioribus levibus, tenuibus
I-2 #; aecidiosporis plerumque obovatis vel ellipsoideis, 12—23.5 X 13-27.5 4,
saepissime 19.5 X 21 g ; episporio hyalinio, ca. I ¢, minute verrucoso; contentibus
hyalinis.

Il. Soris uredosporiferis hypophyllis, in areis discoloribus, subinde in nervis
et petiolis, minutis, rotundatis, 0.1-0.5 mm. in diam., in sectione plus minus
hemisphaericis; peridiis delicatis, apice dehiscentibus; sporis in molem album
filiformem exeuntibus; uredosporis fusiformibus vel ovato-oblongis, 11.5-17.5 X
21-42 p, saepissime 13X 32 g, episporio I ¢, hyalino, serie una longitudinali ver-
rucarum minutarum dense positarum obsitis, ceterum disperse verruculosis, ad
apicem subinde in mucronem brevem, fortem, 2.5~5 ¢ longum abeuntibus; con-
tentibus hyalinis. ’ , ‘

III. Teleutosporis sub epidermide superiore et inferiore foliorum sitis, infra

The sign IIX means the sorus of secondary uredospores or amphispores
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plurioribus, plerumque 2-5 cellulis, globosis vel subglobosis, 13-25 X 15-37 #;
episporio tenui, ca I #, hyalino, levi, contentibus hyalinis ; sporidiis subglobosis,
7~11 ¢ latis, hyalinis, levibus.

Habitat. O and I on the current year needles of Abies Mayriana MiyABE
et Kupo (Aotodomatsu) formed by the inoculation of the sporidia gained by
the germination of the overwintered teleutospores collected in the previous
autumn.

II and III on the fronds of Athyrium Filix-foemina ROTH. var.
melanolepis MAKINO (Meshida). The specimens examined are as follows :—
. II. Hokkaido: Prov. Ishikari: Nopporo, Oct. 22 1922, S. Kamer; Mt.
Teine, Sept. 27 1925, S. KameEr. Prov. Iburi: Mt. Makkarinupuri, Aug. 27
1922; Aug. 24 1924, S. KaMmEer; Toéasa, Sept. 12 1923, S. Kamer; Chitose,
Sept. 18 1931, S. KAMEL
, Il and III, Prov. Ishikari: Sapporo, Botanic Garden, Sept. 30 1922, S.
Kamer; Kotoni near Sapporo, Oct. 25 1922, S. Kamer, Prov. Iburi: Mt. Mak-
karinupuri, Aug. 27 1923, Nov. 12 1924, Sept. 9 1925, S. KAMEL

This is also a striking species of Uredinopsis nearly related to Urediuopsis
Copelandi Sypow found in California on Atkyrium cyclosorum Rupr. The beak
of the uredospore of this species, however, is shorter and the amphispores that
are described in the Californian species are not yet found in this species. The
writer has an another form parasitic on Athyrium Vidalii Nakar (Yama-inu-
warabi) which is commonly found in the vicinity of Sapporo. The primary
uredospores are scarcely different from those of the species concerned. Further
observations are needed before the determination, whether this form is to be
included in this species or not is made.

8. Uredinopsis hirosakiensis Kamer et HIRATSUKA, f. sp. nov.

O. Spermogoniis amphigenis, plerumque hypophyllis, minutis, abundantibus,
irregulariter in partibus affectis follii flavidis decoloratis et deformibus sparsis,
solitariis vel confluentibus, subcuticularibus, parum supra superficiem elatis vel
non multum depressis, in sectione conoideis vel fere hemisphaericis, 74-137 ¢
latis, 37-92.5 ¢ altis, melleis; spermatiis oblongis vel oblongo ellipsoideis, 1.6—
2.7 X 4.8-6.4 p, hyalinis, levibus.

I. Peridermiis ex mycelio limitato, raro amphigenis, plerumque hypophyllis,
in areis decoloratis in series duas utrimque ad nervum medianum disperse dis-
positis, profundo immersis, cylindricis, apice ruptis, 0.2-0.3 mm. dimetientibus,
0.6-1.2 mm. altis. Peridiis hyalinis ; cellulis peridii ovoideis vel obovoideis, fragili-
bus, vix imbricatim positis, 13-22 ¢ latis, 20-37 £ longis, parietibus interioribus
crassis, 3—7 ¢, asperius verrucosis, parietibus exterioribus tenuibus, I #; aeci-
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diosporis globosis vel obovoideis, 11-17.5 X 15~26.5 g, saepissime 18.5 % 20.5 ¢;
episporio hyalino, tenui, I.0-1.5 #, parte minuta levi excepta, minutissime ver-
rucoso ; contentibus hyalinis.

II.  Soris uredosporiferis hypophyllis in areis discoloribus sparsis, plerumque
ad nervum et marginem saepe in petiolis dispositis, rotundatis, minutis, o.1-
0.3 mm. dimetientibus, dilute flavidis; pseudoperidiis delicatioribus, depresso-
hemisphaericis vel subconoideis, apice dehiscentibus, pulverem album sporarum
protrudentibus.  Uredosporis ovoideis vel ellipsoideis, 11-24.5 X 15.5-33 2, sae-
pfssime' 19 X 24 p; episporio tenui, ca. I g, hyalino; disperse sed distincte ver-
rucoso-echinulatis; contentibus hyalinis.

III. Teleutosporis amphigenis in mesophyllo sub epidermibus inferioribus
ét superioribus dense raro sparse positis, globosis, vel ellipsoideis, 15.5-24 %
17.5—40 p, plerumque 2-4 cellulis, subinde pluri- vel unicellularibus, hyalinis;
episporio tenui, ca. I g, hyalino levi. Sporidiis subglobosis, 7.5—-11 g longis,
7.5 p latis, levibus, hyalinis.

Habitat. O and I on the current year needles of Abies Mayriana MIYABE
et Kupo (Aotodomatsu) formed by the inoculation of sporidia which were gained
by the germination of the overwintered teleutospores collected in the previous
autumn.

II and III on the fronds of Dryopteris Thelypteris (L.) A. GRAY
(Himeshida). The specimens examined are as follows : :
" II and III. Honshu: Prov. Mutsu: Hirosaki, Sept. 8 1897; Sept. 12
i897, Naonaru Hiratsuka. Hokkaido: Prov. Ishikari: Bibai, Sept. 12 1920,
K. TocasHr; Sapporo, Sept. 20 1920, T. FukushI; Sept. 30 1922, S. KaMmer;
Nopporo, Sept. 7 1924, S. _KAMEI. Prov. Iburi: Tbdasa, Sept. 12 1923, S.
KAMEL
This species was named after Hirosaki where Dr. NAOHARU HIRATSUKA
collected this fungus for the first time in Japan. The characters of the ure-,
dospores as well as the teleutospores are similar to those of a species of Puc-
ciniastrum except the color of their contents. ~However, according to the
writer’s repeated inoculation experiments the spermogonia and peridermia which
had issued on the leaves of Abies Mayriana M. et K. are always colorless,
by which characters the present species is distinguished from the species of
Pucciniastrum heteroecious on Abies, such as in the case of Pucciniastrum
Tiliae MivABE, Pucciniastrum Styracinum HIRATSUKA and Pucciniastrum Epilobii
OrTH., every one of which is also proved by the writer to be parasitic on
Abies Mayriana M. et K. Moreover, the spermogonia which were gained from
the inoculation experiments were seen to be nearly of the same type with




166 TRANSACTIONS OF THE SAPPORO NATURAL HISTORY SOCIETY

those typical species of Uredinopsis. So, the writer admits that it is a species
of Uredinopsis deviating toward a species of Pucciniastrum.

4, Uredinopsis intermedia KaumEl, sp. nov. o

¢

O. Spermogoniis hypophyllis, minutis, paucis, sparsis, inconspicuis, in .sec-
tione conspicuis, subepidermicis, in profundo insidentibus, globosis vel sub—
globosis, 120-187 ¢ altis, 130-209 ¢ latis; spermatiis oblongis, 1.9-2.4 ¢ latls,
5.6-6.7 ¢ longis, hyalinis, levibus. :

I. Peridermiis ex mycelio limitato, hypophylhs, in duas ordmes in . arels:
flavo-decoloratis dispositis, partem vel totum folii occupantibus, 0.2-0.4 mm.
dimetientibus, 0.6-1.2 mm. altis, cylindricis; peridiis hyalinis, apice irregulariter
ruptis; cellulis peridii rhomboideis vel ovoideis, 15-26 x 22-37 #, parietibus ex~
terioribus levibus, tenuibus, I #; parietibus interioribus crassioribus, cum tuber-
culis 3-7 #, fere striatis, asperioribus verruculosis, vix vel paulum jmbricatim
positis.  Aecidiosporis plus minusve globosis, I1.5-23.5 X 16-29 g, saepissime
19.5 X 21 ¢, pariete tenui verruculoso parte minuta levi eximia; contentibus-
hyalinis. ' L L

II. Soris uredosporiferis hypophyllis, flavidis vel;fu‘h'ris, in area discolorata-
sparsis, parvis, 0.2-0.3 mm. dimetientibus, poro medio ruptis. Pseudopcridifs
hemisphaericis tenuibus. Uredosporis biformibus, sporis primis maturius evolutis.
fere in cirrhos albidos protrusis, forma valde discrepantibus, rhomboideis, cuneatis
vel flavellatis raro triangulis, 13-30 X 14.5-32 #, saepissime 16 X 24 £, epispgriof,_
I/, ad angulos crassiore, hyalino levi; sporis secundariis (amphisporis) pos-
terius evolutis in peridio firmo, fere vere rupturis in pulve'i‘ém flavo-sordidum
protrudescentibus, formis aequalibus, ovoideis vel oblongis 'saepissime’ pedlcel-'
latis, 7. 5-37 40 longls, episporio crassiore, 13-19.5 X 17. 5—24 [l, m%nutwsxme ver-
rucoso ; contentibus hyalinis. o

III. Teleutosporis subepidermicis, -amphigenis, ‘infra ‘abundantibus, inter-
cellularibus, globosis vel ellipsoideis, plerumque- 2-6 ‘cellulis, ‘1522 X 18.5-33:5 4,
hyalinis ; episporio gracili I g, levi; sporidiis subglobosis, 5.5~9.0X 7.5~IT g,
hyalinis, levibus. o e T

Habitat. O and I on the current year needles of Abies Mayriana MIYABE
et Kupo (Aotodomatsu) formed by the inoculation of ‘sporidia obtained by the-
germination of overwintered teleutospores collected at the previous autumn.

-1l and III on the fronds of Athyrium acrostichoides DieLs ( Miyama-
shikeskida) and of Athyrium pteromclzzs H. CHRIST. (0mes/z1da) The specx-’
mens examined are as follows:— . = .. Ui

On Athyrinm acrostichoides DIELS. -
II, 11%, III. Hokkaido: Prov. Ishikari: Mt: Teme, Sept 28 1024, S. KAMEI,
o

v
S
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Prdv Iburi: Chltose, Sept 117 1931, S. KAMEI. -

~ I1%, 1II. ‘Hokkaide 3= Prov' Ishikarl Nopporo, Nov I2 1922 Nov. 8 19’2‘3f
S ‘KAmn 2
T On Athyrium pteroﬂwclzzs H. Curist.-. - ° '
~w I, II¥, III. Hokkaido; Prov. Ishikari: Sapporo Botanical Garden, Sept
30 1922, S. Kamer; Mt. Teine, Sept. 28 1924, S. KAMEL
-t 11%, I, \Hokkaido : - Prov. Ishikari:: Nopporo;- Nov.' 12 1922; Oct. 23
19233 Nov. 8 1923, S. KaMEer; Prov. Iburi: Morap, Sept: ‘18 1931, S. KAMEL
iy T Hokkaido: Prov. Iburi: Mt. Makkarinupuri, Aug. 27 1922, S.
KCAMETL: B R N e T L

That the hibernating intercellular teleutospores germinate in the spring and
infect the young needles of Abies is essentially the same as the other species
of Uredinopsis. Moreover, besides the primary uredospores slightly thick-walled
pedicellate uredospores (amphispores) are secondarily formed in the firmer pseudo-
peridium. With these secondary uredospores it was proved that they infect
the.young frondsusof the same fern, indicating that this species can also- pass
the autoecious life, just as in-the case of Uredinopsis Struthiopteridis STROEMER
and Uredinopsis filicina MaGN.  But the spérmogonia formed on the young
needles of Adies Mayriana M. et K. are invariably large sized and subepidermal,
which characters-are nearly related to the case of Uredinopsis ossaeiformis n. sp.
Besides, the primary -uredospores are peculiar shaped and the epispores are quite
smooth having neither any markings nor ridges. Such smoothness of the
usedospores are seen -also in the case of Uredinopsis ossaeiformis n. sp. In
short, eonsidering: from the characters of uredospores and the spermogonia this
species is. with Uredinopsis ossaeiformis deviated from the usual species of Ure-
dinopsis itoward Milesina, especially nearing to Milesina Miyabe: n. sp. and
Milesina polypodophila FauLL. The specific name is based on the intermediate
natures Between Uredinopsis and Milesina. :

5. Uredinopsis ossaeiformis KaMEIl, sp. nov.

O. Spermogoniis hypophyllis, minutis, paucis, primo inconspicuis, posterius
brunneis, in areis flavidis decoloratis, plerumque in superficie stomatifera irregu-
lariter disperse dispesitis, secto folio conspicuis, subepidermicis, profundo ifsiden+,
tibus, subsphaericis, in' sectione transversali 192.5-270 ¢ latis, in sectione longi-
tudinali 154-259 # latis, 110-241 g altis; spermatophoris simplicibus vel ramosis,
obclavatis, septatis. Spermatiis ellipticis vel oblongis, 1.2-2.3 X 3.6-6.6 g, hya-'
linis, levibus.

I. Peridermiis ex mycelio limitato, amphlgems, praecipue hypophyllis, in
series duas juxta nervum medianum dispositis, in areis plus minus flavis de-

ey
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coloratis sparsis, ca. 30 pro folio, profundo insidentibus, cylindricis, apice apertis,
0.2-0.5 mm. dimetientibus, 0.§5—I.1 mm. altis; peridiis hyalinis, cellulis peridii
paulum imbricatim positis, fortiter conjunctis, quadri- vel sexangulis, saepe cune-
atis vel oblongis, 14.5-24.5 ¢ latis, 24.5-44.5 # longis, parietibus interioribus
dense et minute verrucosis, cum tuberculosis 3—-5 ¢ crassis ; parietibus exteriori-
bus levibus, tenuibus, ca. I #. Aecidiosporis ellipsoideis vel subglobosis, - 16—
25 X 21-30.5 g, saepius 24 X 25.5 #; episporio hyalino, 1.0-3.2 ¢ crasso, minute
verrucoso parte minuta levi excepta; contentibus hyalinis; poris germinationis
obscuris. :

II. Soris uredosporiferis hypophyllis, in areis discoloribus sparsis, saepius
ad nervum et marginem abundantibus, interdum in petiolis et nervis positis,
dilute flavis, rotundatis, minutis, 0.2-0.3 mm. dimetientibus; sporis ex poro centrali
in cirrhos albidos protrudentibus; pseudoperidiis subepidermicis, hemisphaericis;,
vel applanato-conoideis ; cellulis peridii apice polygonalibus in lateribus elongatis.
Uredosporis saepissime ossaeiformibus, subangulatis, apice truncatis vel vix ro-
tundatis, raro subglobosis vel polygonalibus, 13~22.5 X 22.5-43 #, saepissime
I6 % 35.5 ; episporio hyalino, 1.5 g, ad angulos ca. 3 g, levi; contentibus hya-
linis ; poris germinationis obscuris.

ITI. Teleutosporis numerosis, dense aggregatis, sub epxdermxde superiore
et inferiore foliorum sitis, infra pluribus, saepissime circum sorum uredospori~
ferum positis, subinde profundo mesophyllo insidentibus, intercellularibus, globosis,
ellipsoideis vel piriformibus, longitudinaliter et transverse septatis, 2-7 cellulis,
plerumque 4 cellulis, raro nonseptatis, 15.5-26.5 X 17.5-31 g, epispotio hyalino,
levi tenui, ca. I #; contentibus hyalinis; sporidiis subglobosis, 5.5~7.4 X7.7—
9.2 ¢, hyalinis, levibus. ‘ .

Habitat. O and I on the current year needles of Abies Mayriana MIYABE
et Kupo (Aotodomatsu), Abies sachalinensis FRr. Scumipr (Akatodomatsu) and
Abies firma S1EB. et Zucc. (Mom:i) formed by the inoculation of sporida which
were obtained by the germination of the overwintered teleutospores collected at
the previous autumn.

II and III on the fronds, sometimes also on the stipes of Dryop-
Zeris dilatata A. GRAY (Skirvane-warabi) and Dryopteris monticola C. CHR. (M&-
yama-benishida). The specimens examined are as follows:—
On Dryopteris dilatata A. GrAY

II. Hokkaido: Prov. Ishikari: Utashinai, Sept. 24 1892, E. ToKUBUCHI ;
Mt. Teine, Sept. 18 1927, S. Kamer; Nopporo, Oct. 15 1920; Nov. 23 1921 ;
Oct. 13 1929, S. Kamer. Prov. Tokachi: Shikaribetsu, Sept. 30 1929, S.
KaMEL Prov. Iburi: Mt. Makkarinupuri, Aug. 21 1921; Aug. 23 1924; Sept.
27 1925; Oct. 6 1930, S. KamEl. Prov. Teshio: Mt. Rishirifuji, Aug. 5 1922,
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K. Togasar. Island Kunashiri: Furukamappu, Aug. 11 1929, M. Nacar and
M. SHIMAMURA.

III. Hokkaido: Prov. Ishikari: Mt. Teine, Oct. 10 1926, I. TANAKA;
Nopporo, Oct. 20 1922; Nov. 17 1923, S. KaMEL

II, III. Hokkaido: Prov. Ishikari: Nopporo, Nov. 20 1920; Oct. 14
1923, S. KaMer. Prov. Iburi: Mt. Makkarinupuri, Aug. 27 1923, S. Kamer;
Lake Shikotsu, Sept. 18 1931, S. KAMEL

On Dryopteris monticola C. CHR.

II. Hokkaido: Prov. Ishikari: Nopporo, Oct. 20 1922; Sept. 9 1925;
Oct. 13 1929, S. KAMEL

III. Hokkaido: Prov. Iburi: Mt. Makkarinupuri, Nov. 17 1925, S. KaMEI

II, IlI. Hokkaido: Prov. Ishikari: Nopporo, Sept. 20 1923; Oct. 24
1925, S. KaMEL Prov. Iburi: Aug. 24 1924, S. KAMEL

The uredospores are typically bone shaped and the specific name is given
from this character. In spite of this peculiar characters of the uredospores,
the teleutospores are apparently the same as those of the usual species of
Uredinopsis. They are subepidermal, intercellular and sometimes also immersed
deeply into the mesophyll. These teleutospores complete their development be-
fore winter and hibernate, germinating in the late spring during. May to infect
young needles of Abies just as in the case of the usual species of Uredinopsis.
But the spermogonia which issue after the inoculation of the sporidia are always
subepidermal and deeply seated inside the mesophyll tissue and very large
sized. These characters are clearly distinct from the subcuticular and smaller
type formed in the case of the usual species of this genus such as Uredinopsis
Struthiopteridis STROEMER, Uredinopsis filicina MaGN., Uredinopsis Pteridis DIET.
et Howw., Uredinopsis Adianti Komarov, Uredinopsis Athyrii n. sp. and Ure-
dinopsis Woodsiae n. sp. Such difference in the uredospores and spermogonia of
this species from the usual species of Uredinopsis are also seen in Uredinopsis
intermedia n. sp. which makes one remind that these two species. are closely
related and deviate together toward some species of Milesina such as Milesina
Miyabei n. sp. and Milesina polypodophila FauLL. But compared with Uredinopsis
intermedia n. sp. the present species lacks the secondary uredospores. If the
absence of the secondary uredospores is one of the common characters of Milesina
this species is more closely related toward Milesina than Uredinopsis intermedia
n. sp. The uredospores of this species are similar to those of Milesina Miyabei
n. sp. but easily distinguished by the shorter and broader shape.

6. Milesina Miyabei KaMmei, sp. nov.

O. Spermogoniis hypophyllis, paucis, minutis, in areis flavidis decoloratis
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sparsis, fere inconspicuis, subepidermicis, profundo immersis, fere sphaericis, in
sectione longitudinali 160-280 g latis, in sectione transversali 200-250 M latis,
190-240 ¢ altis. Spermatophoris simplicibus vel ramosis, septatis. 'Spermatiis
oblongo-ovatis vel oblongo-ellipsoideis, 1.6-2 ¢ latis, 48-7 6 ¢ longis, hyalinis,

levibus.
L. Peridermiis ex mycelio limitato, hypophyllls, paucis, .in duas series

utrimque ad nervum disperse dispositis, albis, cylindricis, usque ad 2 mm. longis;
0.5 mm. latis, apice ruptis, profunde immersis; Peridiis hyalinis; cellulis peridii
plerurhque quadri- vel sexangulis, saepe margine rotundatis, imbricatis, : 17.5-
26 x 23-41 p, parietibus interioribus crassioribus, 2—4 #, verrucosis, parietibus ex-
terioribus tenuibus, levibus.  Aecidiosporis -globosis vel ellipsoideis, 14+24 X
15-29.5 ¢, saepissime 18.5 X 22 2, episporio ca. 2 g, in parte majore densius ver-
rucoso ; contentibus hyalinis. C
II.. Soris uredosporlfens hypophyllxs, ll’lCOﬂSplCUIS, in areis posterius brun-
neolis discoloribus sparsis, plerumque ad nervum et marginem folii. positis,. .ror
tundatis, minutis, dilute flavidis vel fuscis, 0.15-0.35 mm. dimetientibys, poro
centrali, dehiscentibus; peridiis subepidermicis, applanato-hemisphaericis, = deli-
catioribus. Sporis plerumque in molem albam filiformem exeuntibus; uredosporis
ossaéiformibus, angustioribus, plerumque apice truncatis, subinde vix rotundatis
sed nunquam acutis, 11-20X26-55.5 #; episporio tenui, ca. If, ad angulos
parum crassiore; poris germinationis indistinctis; contentibus hyalinis. -
JILL Teleutdsporis amphigenis, intra cellulas epidermidis evolutis, globesis
vel oblongis, longitudinaliter vel oblique septatis,.plerumque.3-5 cellularibus,
subinde non septatis, 11-26 x 22—52 ¢ ; episporio tenui, levi; contentibus hyalinis;
sporidiis ovoideis vel subellipsoideis, 7-10X 11-13 #, hyalinis,; levibus, .~ ... .
Habitat. O and I on the current year needles of Abies Mayriana MivABE
et Kuno (Aofodomatsu) formed by the inoculation of . sporidia obtained by the
germination of the teleutospores in the overwintered .fronds of. the fem host
collected in the early summer. : \
. IT and III on the fronds, sometimes also on the stlpes of Dr]opterzs~
crasstrhizoma NARAL (Yezo-memma). The specimens examined are as follows :—
II. Hokkaido: Prov. Ishikari: Mt. Moiwa, Oct. 20 1923, S. KaMEI;
Noppro, Nov. 3 1921; Oct. 20 1922; Sept. 9 1924 ; Oct..26 1925; Oct.. 22
1927; Oct. 13 1929; Oct. 24 1929; Apr. 20 1930, S. Kamer. Prov. Iburi:
Tomakomai, Oct. 24 1910. K. Mivase; Chitose, Sept. 18 1931, S. Kamer;
Mt. Makkarinupuri, “Aug. 27 1922; Aug. 27 1923; Aug. 24 1925; Sept. 9
1925; Nov. 1926; Nov. 2 1928; Oct. 6 1930; S. KamEr. Prov. Tokachi:
Shikaribetsu, Sept. 30 1929, S. KaAMEL
II and III. Hokkaido: Prov. Ishikari: Nopporo, Nov. 12 1922; June
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12 1926; May 24 1931, S. KaMEr; Prov. Iburi:* Mt. Makkarinupuri, Nov.
12 1924; Nov. 17 1925; Nov. 2 1928, S. KaMmEl.

The species was named after Prof. Emer. K. MIYABE, who had collected the
fungus for the first time in Japan.

* The :shape of the uredospores of this species is very characteristic, being
more or less bone-shaped. - They are apparently related to Uredinopsis ossaei-
Jormis n. sp. . So the observer may be apt to think these two species as be-
longing to one and the same genus until he sees each corresponding teleuto-
spores.  The writer once saw very immature teleutospores formed inside the
epidermal cells of a frond collected in November 12 in Mt. Makkarinupuri.
But the matured spores were always seen in the affected part ‘of overwintered
fronds collected usually in the first part of June.

The spermogonia gained from the inoculation experiments are invariably
subepidermal and-very large sized. =~ Among those species of Milesina- which
were heretofore described' Milesina polypodophila FAuLL from Canada is the
only one species having ‘the subepidermal ‘spermogonia.‘ Comparing with the
description of spermogonia of this Canadian species made by HuNTER (8) our
species isalmost similar in height though slightly widér in breadth. On the
other hand, in the description of the uredostage Moss (15) said that Milesina
polypodophila FAauLL and Milesina marginalis FAULL et WATsON “exibit rather
striking morphological difference and so will be consideted separately”. More-
over, according to HunTER (8) the spermogonia of Milesina marginalis FauLL
et;WATSON are subcuticular and smaller, differing-clearly from those of leesma
2olypodophila FauLL,

In our locality, there are some seven species of Milesina found mostly in the
vicinity -of Sapporo. . Of these, Milesina Miyabei n. sp. is quite different from
other species. The uredospores of the species under consideration are quite
smooth and peculiar shaped unlike those of Milesina Kriegeriana MAGN., Milesina
vogesigca, SYDow, Milesina Scolopendyi Jaae, Milesina jezoensis KAMEL et HIRA-
TSugA :and: others... The spermogonia of the last mentioned three species are
obsegved. to be subcuticular and smaller sized, in which characters they are dis-
tinctly different from the case of Milesina Miyabei. Considering those common
characters: exibited between Milesina Miyabei and Milesina polypodophila FauLy,
these:two: species are rather nearly related and unusually deviate from the
typical - specxes of Milesina. ' '

7. Mdesma Dryoptertdzs KAMEI, sp. nov.

O. Spermogoniis hypophyllis, in superﬁme ‘stomatifera sparsis, mmutis, in-
conspicuis. T
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I. Peridermiis adhuc ignotis. ,

II. Soris uredosporiferis hypophyllis, in partibus matricis restrictis decolo-
ratis brunneolis insidentibus, subinde in petiolis, sparsis, minutis, rotundatis, 0.1-
0.25 mm. dimetientibus; pseudoperidiis hemisphaericis, subepidermicis, delicatis,
apice ruptis, cellulis polygonalibus, 8-15 # dimetientibus. Uredosporis ex poro
centrali saepissime in cirrhos albidos protrusis, obovatis vel ovato-oblongis vel
late-clavatis, 12~14.5 X 17.5-27.5 £, saepissime I3 X 22 g, pariete tenui 1.5-2.5 f,
disperse echinulato; contentibus hyalinis.

III. Teleutosporis intra cellulas epidermidis evolutis, 1-4 (vel pluri-) cellu-
laribus, 26-37 ¢ latis, ca 20 ¢ altis, hyalinis, levibus.

Habitat. O (probably also I) on the current year needles of Abies Mayriana
MivaBE et Kupo (Aotodomarsu) formed by the inoculation of sporidia obtained
by the germination of the teleutospores in the overwintered fronds of the host
fern collected in the early summer.

II and III on the fronds, sometimes also on the stipes of Dryop-
teris viridescens O. Kuntze (Kogane-warabi),

The specimens examined are as follows :—

II. Hokkaido: Prov. Ishikari: Maruyama, near Sapporo, May 7 1890,
K. MivaBe; May 6 1928, S. Ito; Sept. 23 1922; Aug. 28 1923; June II 1924;
June 1929; June 14 1931; S. Kamer; Mt. Moiwa, near Sapporo, Nov. 18 1913,
S. Kamer; Mt, Teine, Sept. 27 1926, S. KAMEI.  Prov. Iburi: Mt. Makkari-
aupuri, Aug. 28 1923, S. KaMEL

II, III. Hokkaido: Prov. Ishikari: Maruyama, near Sapporo, June 16
1931, S. KAMEI

This species is rather nearly related to Milesina vogesiaca Sypow on Poly-
stichum Braunii Feé in our locality, but the uredospores of this species are
smaller and more clearly echinulated. The mature teleutospores can be detect-
ed in the epidermal tissue of overwintered fronds and germinate in the early
summer.  With the sporidia thus gained the writer executed inoculation ex-
periments and gained some numbers of spermogonia issuing. on the first year
needles of Abies Mayriana No. XV, after thirty eight days from the begin-
ning of the inoculation experiments. However, he failed to get the peridermia,
and so the back inoculation is yet remaining to be carried in the future time.
But it is highly probable that this species is heteroecious between Abies and
Dryopteris viridescence completing its aecidial phace on the current year need-
les as in the usual species of Milesina.
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OBSERVATIONS ON THE HIBERNATION LAIR
OF THE YEZO BROWN BEAR

BY

TETSUO INUKAI
(With 5 Text-figures)
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The Yezo brown bear, Ursus arclos yesoensis Lyp. still found rather
frequently in the forests and mountains of Hokkaido enters hibernation during
the winter which lasts 4 months from December until March, the ground being
covered with snow about a meter deep. As no desire of storing foed for the
winter use prompts the bear to provide any kind of food-hoard, the animal
becomes particularly voracious towards autumn to be fattened preparing for
hibernation.  Appearing in the cultivated districts bears often inflict much
damage upon grain and if the opportunity arises they will seize the cattle and
even the human beings, though the animal in nature lives chiefly upon fruits,
berries and nuts of all kinds, on roots and grass, sometimes on fishes, on the
crayfish and on the flesh of the hare.. Ants, wasps and other kinds of insects
when obtainable form a favorite addition to the bear’s food.

It is generally known that the bear after November popularly called “the
bear without den” is most dangerous of any, sometimes fearlessly making an
attack upon a village as otherwise there is nothing to eat in nature. Accord-
ingly serious damage by the bear in this season to men, cows, horses, pigs,
sheep, rabbits and even the fowls of the farmers has been occasionally reported
in-Hokkaido.

Usually most of the bears retire by the end of November to go into the
winter sleep. The animal is apt to have its hibernation den in the mountains
at an elevation as low as possible without any kind of molestation threatening
him. Therefore it often happens that we are frightened at the bear coming
out from hibernation after having lived in the lair so closed to us.

Either a natural cave or a hole dug out by the bear new or old is used
for the hibernation den. However, as PEELLE* (1931) has mentioned, the den

* PEELLE, M. L. 1931. Notes on the Hokkaido bear Ursus arctos yesoensis Lydekker leaving
hibernation as reported in Etorofu Island of the Kurile Group. Trans. Sapporo Nat.
Hist. Soc, Vol. XII. Pt. 1.

[Transact. Sapporo Nat. Hist. Soc., Vol. XII, Pt. 3, 1932]




176 TRANSACTION OF THE SAPPORO NATURAL HISTORY SOCIETY

is located as a rule on a mountain slope in order to avoid any trouble there
might be from surface or snow water. It is in this den during the hibernation
that the female bear produces her cubs which number one to four. She leaves
the lair with the cub to take care of it during the first year and takes it again
with her into the den as she hibernates for the next winter. Otherwise it is
known in general that more than one bear never gets into the same den for
hibernation. o

The brown bear in Hokkdido has also' a so-called summer lair which is
temporary and therefore very simple in structure consisting of not a cave but
a mere ditch deep enough to hide the body below the ground level as the
bear lies down. '

Fortunately the present author had the opportunity to observe two rare
examples of the hibernation den in Hokkaido one each in 1930 and in 1932,
and he proposes herewith to describe them briefly as there has been lacking
hitherto any exact knowledge in this respect.

Example I. On March 14, 1930 a bear’s den was found in Mt. Teine
near Sapporo and a female bear aged 4 years with a just born cub was driven
out of it to be killed. The den was located on the mountain side about 500
meters above from the foot of the mountain and only 2 kilometers distant from the
nearest village. It was in a birch forest where the breathing hole of the hiber-
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nating bear beneath was first found in the snow at the root of a big tree
(Fig. 1,%x). Then the hunting was undertaken by several hunters. On visiting
there after the killing and by taking off the covering snow the appearance of
the entrance of the den which faced directly north became evident. So we
were enabled to enter into the den to make observation.

‘Considering the size of the mother bear which emerged from the den (it
measured I.7 meter in body length) the entrance of the lair was rather small
having a transverse diameter of 65 cm and vertical of 40 cm (Fig. 2). It was
just capable of passing the human body. A narrow path from the entrance
led directly into the inner part of the den going a little downwards about 4
meter distance.

The den was 1.3 meter in breadth and 2 meters in length, the height
which became lower towards the periphery was 95 cm at the center of the
den. . Many rootlets of various length from 5 to 10 cm were hanging from
above. The floor was spread with dried leaves and culms of the sasabamboo
as a litter which was 30 cm thick in the central deepest part covering a round
area of I.I meter diameter. = The den had a small hole which was about 40
cm in depth opposite to the entrance. It seems probable that the hole just
mentioned was secondary, having been
dug out quite newly by the bear and
apparently from the fear of the hunter’s -
attack. At any rate the inside of the
den was completely protected against
weather and cold of the outside. No
sign of any unpleasant element like
the faeces or the remains of a meal
were found whithin the den and more-
over the hay odour from the dried
sasabamboo made the den practically
comfortable (Fig. 3) On visiting there
in summer, the location of the den .
was hardly recognizable owing to
the thick undergrowth of sasa which E Fig. 3
had grown much higher than human
height.” It is in this circumstance that
the bear is understood to have dug out the den in the preceding autumn.

Example 2. Another case of the bear’s den was observed in Shimamatsu
mountain shortly after the killing of the bears, mother and young, on January
28, 1932. The age of the mother bear was estimated as 5 years and the

Showihé the inside of the den.
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Fig. 4

young as just one year that is the
second year of age. The location of
the lair was on the east side of a hill
which is continuous to the deep moun-
tain range of Soranuma, at an elevation
250 meters above sea level. It was
also in the thick bushes of sasabamboo
poorly forested by birch, being remote
about 3 kilometers from human re-
sidence. The place around the den at
the time of observation was not com-
pletely covcred with snow as in the
former case. A
The bear had dug out its den
under a big fallen tree pulling out plen-
ty of earth and stones of good size:
The entrance of the lair which was
almost round measuring 60 c¢m in dia-
meter was a rather small -one for the
bear (Fig. 4). It had a long slightly
right curved path about a meter and

a half long with the same diameter as the entrance. The inner den measured
I.4 meter long and I meter wide, the height being Socm at the center of the
den.  The litter in this case consisted of fallen leaves and twigs of deciduous
trees and also of those of sasabamboo with a thickness of 35 cm measured at
the center. We can see that the sasa around the den had been broken or

Fig, 5 Showing the inside of the den.

a. from side.

b. from above..

b
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chewed off by the bear to be brought into the den as the litter. The inside
of the lair has an air of comfort and safety from molestation. The den is also
cleanliness itself (Fig. 5).

It is occasionally reported that the bear also hibernates in a lair in a
forest of spruce trees which abound Hokkaido and in this case the leaves and
twigs of the tree are used for the litter of the den.  The broken branches of
the spruce thus employed are said to give valuable indication to the hunter
who is looking for the hibernating bear in the lair under snow.

Zoological Institute,
Hokkaido Imperial University,
Sapporo, Japan
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