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NOTICE: 
In December last appeared 

The Annual Cataloge for 1895. 

of the 

Botanical Exchange Club of Vienna. 

(Founded in 1845), 

In this catalogue about 4000 species, formes, and hybrids of interesting 

herbarium plants are offered for sale and eachange.—This list is very 

complete and rich in new and rare species, 

The catalogue will be sent gratis and franco to any one who needs. 

J. WPorfler. 

I. Burgring 7, Vienna 
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MAGAZINE. 
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W
I
E
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January 
20, 

1894. 

S| 
_ 

On the structure 
of Cystoclonium 

armatum, 
Harv, 

a
h
 

B
y
 

K,
 

O
k
a
m
u
r
a
,
 

Dr. 
W
.
 

H. 
H
a
r
v
e
y
 

describes 
this 

Japanese 
alga 

in 
Gray’s 

list 
of 

Jap. 
pl. 

p. 
332. 

no. 
19. 

with 
the 

following 
remark.:— 

“
T
h
i
s
 

has 
the 

habit 
of 

Gracilaria 
a
r
m
a
t
a
,
 

and 
a 

structure 
of 

frond 
not 

very 
dissimilar, 

but 
the 

fruit 
is 

that 
of 

a 
Cystoclonium. 

There 
is 

no 
medullary 

stratum 
of 

filaments.” 

The 
plants 

I 
have 

studied 
will 

agree 
with 

Harvey's 
description 

in 
their 

external 
characters, 

and 

have 
cystocarps 

and 
tetraspores 

quite 
like 

those 
of 

Cystoclonium. 
M
y
 
plants 

m
a
y
 

be 
diagnosed 

as 
follows 

: 一 

F
r
o
n
d
 

filiform, 
compressed, 

1
0
—
2
5
 

cm. 
high, 

laterally 
m
u
c
h
 

branched, 
3
—
4
 

times 
d
e
c
o
m
p
o
u
n
d
.
 

Main 

stem 
mostly 

simple, 
1,,—-2 

m
m
.
 

broad. 
Branches 

alternate 
or 

scattered, 
divaricately 

patent, 
long, 

subsimple, 

flexuous, 
tapering 

to 
a 

fine 
a
p
e
x
 

and 
constricted 

at 
the 

base. 
Branchlets, 

short, 
sublate, 

scattered 

Y 

3
,
 

SELLE E
L
E
 

T
E
 

PT 
IN 
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T
S
 
e
e
e
 

~On 
the 

s
t
r
u
c
t
u
r
e
 of
 Cystoclonium 

armatum, 
Harv. 



O
n
 

the 
structure 

of 
C
y
s
t
o
c
l
o
n
i
u
m
 

armatuni, 
Harv. 

(2) 

al
on

g 
th
e 

br
an
ch
es
 

an
d 

ta
pe
ri
ng
 

to
 

bo
th
 

en
ds
. 

Cy
st
oc
ar
ps
 

f
o
r
m
i
n
g
 

a 
wa
rt
 

li
ke
 

pr
ot

ub
er

an
ce

s 
al

on
g 

br
an

ch
es

, 
i
m
m
e
r
s
e
d
 

in
 

th
e 

su
bs

ta
nc

e 
of

 
fr

on
d,

 
of
te
n 

tw
o 

to
ge

th
er

. 
Te
tr
as
po
re
s,
 

ob
lo

ng
 

zo
na

ll
y 

T
e
a
l
e
,
 

si
tu

at
ed

 
a
m
o
n
g
 

co
rt

ic
al

 
ce
ll
ul
es
. 

T
h
e
 

Pl
an
ts
 

ha
vi
ng
 

th
e 

ab
ov
e-
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ed
 

ch
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rs
 

ha
ve
 

a 
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y 

st
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m 

of
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s 

we
ll
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It
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nt
s 
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os

el
y 
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d 

di
st
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tl

y 
an

as
to
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ng
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d 

ru
nn

in
g 

治 胃 

th
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ug
h 

th
e 

wh
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e 

le
ng
th
 

of
 

fr
on
d.
 

T
h
e
y
 

ar
e 

th
ic
ke
r 

an
d 

mo
re

 
co

mp
ac

t 
in
th
e 

st
em
 

in
 

th
e 

ol
de
r 

po
rt
io
n 

of
 

fr
on
d,
 

an
d 

ar
e 

lo
os
e 

an
d 

fe
w 

in
 

yo
un

ge
r 

su
bu

la
te

 
ra

mu
li

. 
Th
e 

co
rt
ic
al
 

la
ye
r 

co
ns
is
ts
 

of
 

tw
o 

st
ra
ta
 

of
 

ce
ll

s;
 

th
e 

in
ne
r,
 

of
 

la
rg
e 

ob
lo
ng
 

ro
un
di
sh
 

an
gu

la
r 

co
lo
rl
es
s 

ce
ll

s,
 

gr
ad
ua
ll
y 

sm
al
le
r 

to
wa
rd
s 

th
e 

su
rf

ac
e;

 
th

e 
ou

te
r,

 
of

 
on
e 

or
 

tw
o 

la
ye

rs
 

of
 

mi
nu
te
 

re
d 

ce
ll
e.
 

Th
e 

ou
te

r 
co

rt
ic

al
 

ce
ll

s 
ar

e 
sm
al
le
r 

th
an

 
th

os
e 

of
 

Am
er

ic
an

 
sp

ec
im

en
s 

O
f
 

Cy
st
oc
lo
ni
um
 

pu
rp
ur
as
ce
ns
 

wi
th
 

wh
ic

h 
I 

ha
ve
 

co
mp

ar
ed

 
m
y
 

pl
an
ts
. 

Th
e 

pr
es

en
t 

| 

pl
an
t 

ha
s 

a 
wi

de
 

ra
ng

e 
of

 
di
st
ri
bu
ti
on
 

in
 

th
is

 
co
un
tr
y;
 

it
 

gr
ow
s 

fr
om

 
Ha

ko
da

te
 

to
 

Ko
be

, 
so
 

fa
r 

as
 

I 
kn

ow
. 

T
h
e
 

sp
ec
im
en
s 

I 
ha
ve
 

st
ud
ie
d 

ar
e 

th
os
e 

ob
ta

in
ed

 
fr

om
 

Ma
ts
us
hi
ma
 

an
d 

Ko
be
 

bu
t 

no
t 

fr
om
 

Ha
ko
da
te
. 

In
 

Ma
rt

en
’s

 
Os

t.
 

As
ie

n.
 

Ta
ng
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eet = 用 一 (年 万 

Cystoclonium 
armatum 

is mentioned, 
which 

was 
collected 

at Y
o
k
o
h
a
m
a
 ;
 and 

in that 
book 

this 
genus 

is not 
mark- 

ed 
with 

(?), 
and 

some 
r
e
m
a
r
k
s
 

are 
given 

of 
its 

appearance, 
hardnes 

sand 
fruits, 

but 
not 

about 
the 

presence 

of 
a 

medullary 
stratum. 

I
n
.
 J.
 A
g
a
r
d
h
 

Sp. 
alg. 

vol. 
III 

p. 
239, 

on 
the 

other 
hand, 

this 
species 

is 
in- 



Bit Bat! 2 

cluded 
a
m
o
n
g
 

Cystoclonium 
with 

the 
mark 

(?) 
under 

the 
section 

« 
species 

inquirendae.” 
I 

am 
not 

certain 

whether 
Marten’s 

specimen 
had 

a 
medullary 

stratum 
or 

not. 

‘IT can 
not 

say 
whether 

the 
specimen 

which 
Mr. 

H
a
r
v
e
y
 
obtained 

from 
Hakodate 

was 
a 

variety 
having 

no 
medullary 

filaments, 
or 

was 
an 

abnormally 
developed 

one. 
At 

a
n
y
 

rate, 
as 

m
y
 

specimens 
have 

well 

developed 
medually 

filaments, 
this 

species 
hitherto 

regarded 
as 

a 
doubtful 

Cystoclonium 
is 

no 
longer 

so, 

and 
can 

be 
safely 

placed 
in 

the 
genus 

as 
a 

distinct 
species. 
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X
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.
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r
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M
a
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i
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.
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4
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heterophylla, 

Fisch. 
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F
R
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a
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s
 

sylvatica, 
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.
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.
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.
 

EHTS 
APHAES 

w 
X
Y
 

SX
 

b
 

A
p
 

Co
pt

is
 

tr
if
ol
ia
, 

Sa
li

sb
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.
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R
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thalassophilus. 
瓜
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On 
the 

Behaviour 
of the 

Nuclei 

ath 
during 

0 
the 

Conjugation 
of 

Zygnema. 
3
 

に
 4
 

: 
B
y
 

人
 

S. 
Ikeno, 

1
 

AP 
With 

Plate 
V. 

AJ 

2
5
 

The 
fusion 

of 
nuclei 

of 
two 

cells 
during 

the 
conjugation-process 

of 
several 

species 
of 

Zygnema 
has 

been 

established 
by 

Dr. 
H, 

Klebahn.”’ 
It 

is 
a 

well-known 
fact 

that 
we 

distinguish 
two 

modes 
of 

conjugation 

in 
Zygnema: 

firstly, 
that 

in 
which 

zygote 
is 

formed 
within 

one 
of 

the 
two 

conjugating 
celis, 

and 
secondly, 

5
9
 

Gi) 
K
l
e
b
a
h
n
,
 

Ueber 
die 
Zygosporen 
einiger 
Conjugaten. 
Ber. 
d. 
deuts. 
bot. 
Ges. 
Bd. 
VI, 
1888. 

e
e
 

On 
the 

Behaviour 
of 

the 
Nuclei 

during 
the 

Conjugation 
of 

Zygnema. 



On
 

th
e 

Be
ha

vi
ou

r 
of
 

th
e 

Nu
cl
ei
 

du
ri

ng
 

th
e 

Co
nj
ug
at
io
n 

of
 

Zy
gn
em
a.
 

a
 

a
 

R
P
 

S
T
 

E
E
,
 

C
O
 

th
at
 

in
 

wh
ic
h 

it
 

is
 

fo
rm

ed
, 

no
t 

wi
th
in
 

an
y 

of
 

th
es
e 

ce
ll

s,
 

bu
t 

wi
th
in
 

th
e 

c
o
m
m
o
n
 

ca
na

l 
fo

rm
ed

 
be
tw
ee
n 

r 

them. 

Klebahn’s 

observations 

refer 

exclusively 

to 

Zygnema 

belonging 

to 

the 

first 

class. 

It 

is 
the 

purpose 

of 

this 

paper 

to 

establish 

the 

fusion 

of 

two 

nuclei 

in 

one 

species 

belonging 

to 

the 

second 

class 

and 

to 

describe 

their 

somewhat 

peculiar 

behaviour 

during 

the 

process. 

=
 
a
 

N
o
w
 

fi
rs
tl
y 

as
 

to
 

th
e 

m
o
d
e
 

of
 

pr
ep
ar
at
io
n.
 

M
y
 

ob
se
rv
at
io
ns
 

ha
ve
 

al
mo
st
 

ex
cl
us
iv
el
y 

be
en
 

ex
ec
ut
ed
 

on
 

ma
te
ri
al
s 

w
h
i
c
h
 

we
re
 

h
a
r
d
e
n
e
d
,
 

st
ai

ne
d,

 
a
n
d
 

i
m
b
e
d
d
e
d
 

in
 

C
a
n
a
d
a
-
b
a
l
s
a
m
,
 

be
ca
us
e 

fr
es
h 

ma
te
ri
al
s 

gi
ve

 
bu
t 

an
 

ーー 

ーー 

im
pe
rf
ec
t 

im
ag

e.
 

Al
ga
l 

fi
la

me
nt

s 
ar
e 

ha
rd
en
ed
 

an
d 

st
ai

ne
d 

in
 

ei
th
er
 

of
 

th
e 

tw
o 

wa
ys
 

me
nt

io
ne

d 
be
lo
w:
 

fi
rs

tl
y,

 
th
ey
 

ar
e 

ha
rd

en
ed

 
an
d 

st
ai

ne
d 

si
mu

lt
an

eo
us

ly
 

by
 

me
an
s 

of
 

Pf
it

ze
r’

s 
Pi
cr
o-
ni
gr
os
in
™’
, 

in
 

wh
ic
h 

th
ey
 

li
e 

at
 

le
as

t 
fo

r 
on

e 
ni
gh
t 

an
d 

ar
e 

th
en
 

wa
sh

ed
 

wi
th
 

ve
ry
 

di
lu
te
 

gl
yc

er
in

; 
se
co
nd
ly
, 

th
ey
 

ar
e 

ha
rd
en
ed
 

by
 

1 
%
 

ch
ro
mi
c 

ac
id
, 

wa
sh
ed
 

du
ri

ng
 

se
ve

ra
l 

ho
ur
s 

wi
th

 
ru
nn
in
g 

wa
te

r,
 

st
ai
ne
d 

wi
th
 

De
la
fi
el
d’
s 

Ha
em

at
ox

yl
in

, 
im
 

wh
ic

h 
th
ey
 

li
e 

at
 

le
as

t 
fo

r 
on
e 

ni
gh
t,
 

wa
sh
ed
 

wi
th
 

2 
%
 

al
um

 
so

lu
ti

on
, 

an
d 

th
en
 

wa
sh

ed
 

re
pe
at
ed
ly
 

wi
th
 

di
st
il
le
d 

wa
te

r.
 

Al
ga
e 

ha
rd
en
ed
 

an
d 

st
ai
ne
d 

in
 

ei
th

er
 

of
 

th
es
e 

tw
o 

wa
ys
 

ar
e 

th
en
 

tr
an
sf
er
re
d 

to
 

20
-5
0 

%
 

al
co
ho
l,
 

wh
ic
h 

is
 

th
en
 

m
a
d
e
 

to
 

co
nc
en
tr
at
e 

gr
ad

ua
ll

y 
al
mo
st
 

to
 

10
0 

%
 

by
 

di
ff
us
io
n 

m
e
t
h
o
d
’
,
 

th
en
 

ag
ai
n 

REorTLAHRSe E+ 

tr
an

sf
er

re
d 

to
 

10
 

%
 

so
lu
ti
on
 

of
 

tu
rp
en
ti
ne
 

in
 

ab
so

lu
te

 
al
co
ho
l 

; 
Ov
er
to
n’
s 

a
r
r
a
n
e
e
m
e
n
t
 

is
 

th
en

 
m
a
d
e
 

to
 

m
a
k
e
 

/ 
2 

の
 

()
 

Pf
it
ze
r,
 

Ue
be
r 

ei
n 

Hi
rt

un
g 

un
d 

Fi
rb

un
g 

ve
re

in
ig

en
de

s 
Ve
rf
ah
re
n 

fi
ir
 

di
e 

U
n
t
e
r
s
u
c
h
u
n
g
 

de
s 

pl
as
ma
ti
sc
he
n 

Ze
ll
le
ib
es
, 

Be
r.
 

d.
 

de
ut

s.
 

bo
i.

 

Ge
s.

 
Bd
, 

I,
 

18
83
. 

(2
) 

S
t
r
a
s
b
u
r
g
e
r
,
 

Bo
ta
ni
sc
he
s 

Pr
ac
ti
cu
m,
 

2.
 

Au
fl
.,
 

18
87
, 

p.
 

51
5.
 

(3
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O
v
e
r
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o
n
,
 

Mi
kr
ot
ec
hn
is
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Mi
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he
il
un
ge
n 

et
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Ze
it
s,
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wi
ss
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kr
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ko
pi
e.
 

Bd
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this 
solution 

gradually 
change 

into 
almost 

pure 
turpentine, 

after 
which 

algae 
can 

safely 
be 

imbedded 
in 

Canada-balsam 
in turpentine 

(not 
too 

m
u
c
h
 

concentrated) 
with 

no 
contraction 

at 
all. 

Thus 
I have 

obtained 

beautiful 
specimens 

of 
Zygnema, 

in which 
only 

pyrenoids, 
nuclei, 

and 
nucleoli 

are 
stained 

and 
other 

parts 
are 

almost 
colourless. 

The 
specific 

name 
of 

Z
y
g
n
e
m
a
 

in 
question 

could 
not 

be 
determined. 

For its 
structure 

I 
refer 

the 

readers 
to 

the 
middle 

cell 
(on 

the 
left 

side 
and 

not 
concerned 

in 
conjugation) 

in 
Lig. 

4 
a. 

The 
first 

step 
of 

the 
conjugation 

is 
the 

formation 
of 

two 
processes, 

one 
from 

each 
cell 

(ig. 
1), 

which 

then 
meet 

and 
fuse 

with 
each 

other 
(Jig. 

2). 
Then 

follows 
the 

disappearance 
of 

the 
c
o
m
m
o
n
 

wall 
which 

separates 
the 

two 
processes 

(fig. 
3), 

U
p
 

to 
this 

stage 
we 

see 
no 

change 
at 

all 
in 

both 
nuclei. 

The 
next 

stage 
is 

represented 
by 

the 
upper 

pair 
of 

cells 
in 

L
g
.
 

4, 
where 

the 
nuclei 

of 
the 

two 
cells 

are 
already 

concerned 
in 

the 
process 

of 
fusion. 

At 
this 

stage, 
it 

seems 
as 

if 
both 

nuclei 
are 

connected 
by 

a 
very 

fine 

thread 
(⑰, 

but 
this 

so-called 
“thread” 

part 
seems 

to 
be 

nothing 
more 

than 
a 

part 
of 

the 
nuclei 

specially 

thinned 
during 

the 
conjugation. 

J 
was 

not 
fortunate 

enough 
to 

be 
able 

to 
follow 

the 
development 

of 
this 

thread,” 
but its 

formation 
is not 

difficult 
to 

be 
comprehended 

and 
proceeds 

probably 
as 

follows :
 Kach 

nucleus 

produces 
a 

thin 
process 

tapering 
inwards 

and 
these 

two 
procvsses 

meet 
to 

form 
the 

“thread.” 
This 

view 
is 

made 
highly 

probable 
by 

the 
fact 

that 
each 

nucleus 
tapers 

inwards 
very 

gradually 
and 

the 
“thread 

” is therefore 

finest 
at 

its 
middle 

part, 
which 

indicates 
the 

meeting 
point 

of 
the 

two 
processes 

of 
nuclei. 

In 
the 

next 

On 
the 

Behaviour 
of 

the 
Nuclei 

during 
the 

Conjugation 
of 

Z
y
g
u
e
m
a
.
 



On 
the 

Behaviour 
of 

the 
Nuclei 

during 
the 

Conjugation 
of 

Zygnema. 
P
E
 

S
E
 

L
E
T
 
a
e
 

8
 

st
ag
e 

(
i
g
.
 

5)
, 

th
e 

“
t
h
r
e
a
d
”
 

b
e
c
o
m
e
s
 

br
oa
de
r,
 

it
s 

w
i
d
t
h
 

be
in

g 
al
mo
st
 

eq
ua
l 

to
 

th
at

 
of
 

th
e 

b
o
d
y
 

of
 

th
e 

* 
nu

cl
eu

s;
 

in
 

th
is
 

st
ag
e,
 

th
e 

tw
o 

nu
cl

eo
li

 
do
 

no
t 

ye
t 

co
me
 

in
to
 

fu
si

on
. 

‘T
he
n 

th
e 

“
t
h
r
e
a
d
,
”
 

w
h
i
c
h
 

m
a
y
 

n
o
w
 

ra
th
er
 

be
 

ca
ll
ed
 

a 
“b

an
d,

” 
be

co
me

s 
sh
or
te
r 

an
d 

th
e 

tw
o 

nu
cl

eo
li

 
ap
pr
oa
ch
 

ea
ch

 
ot

he
r 

(J
ig

. 
6)

. 
W
h
e
n
 

th
is
 

st
ag

e 
is
 

ov
er

, 
tw
o 

ch
ro
ma
to
ph
or
es
 

pa
ss

 
fr
om
 

ea
ch
 

ce
ll

 
in

to
 

th
e 

c
o
m
m
o
n
 

ca
na

l,
 

wh
ic
h 

wi
de

ns
 

an
d 

be
co
me
s 

bl
ad
- 

=
 

d
e
r
y
 

;
 

no
w,
 

th
e 

re
al

 
fu

si
on

 
of

 
th

e 
tw

o 
nu

cl
ei

 
ta
ke
s 

pl
ac
e,
 

fo
r 

bo
th
 

nu
cl

eo
li

 
b
e
c
o
m
e
 

fu
se
d 

in
to

 
on

e,
 

an
d 

th
e 

1]
 

|
 

re
su

lt
in

g 
nu
cl
eu
s 

ta
ke

s 
th

e 
no
rm
al
 

sh
ap
e 

(7
%9

. 
7.

) 
Fo
r 

th
e 

fo
rm
at
io
n 

of
 

zy
go
te
, 

it
 

re
ma
in
s 

th
en
 

no
th
in
g 

d
m
 

bu
t 

to
 

fo
rm

 
a 

th
ic

k 
co
at
 

ar
ou

nd
 

th
e 

wh
ol
e 

ap
pa

ra
tu

s 
of
 

th
es
e 

ch
ro
ma
to
ph
or
es
 

an
d 

nu
cl
ei
. 

6
 

In
 

sh
or
t,
 

du
ri
ng
 

th
e 

co
nj

ug
at

io
n 

of
 

th
is
 

sp
ec
ie
s 

of
 

Zy
gn
em
a,
 

af
te
r 

th
e 

fu
si
on
 

of
 

th
e 

tw
o 

pr
oc
es
se
s 

of
 

に
 

ce
ll

s,
 

on
e 

of
 

th
e 

nu
cl
ei
 

pr
od
uc
es
 

a 
th

in
 

sl
en
de
r 

pr
oc

es
s 

wh
ic
h 

ad
va

nc
es

 
in
wa
rd
s 

an
d 

me
et
s 

wi
th
 

th
at
 

pr
od
uc
ed
 

Mj}
! 

si
mi

la
rl

y 
fr
om
 

an
ot

he
r 

an
d 

th
us

 
th

e 
so
-c
al
le
d 

“t
hr

ea
d”

 
is

 
fo

rm
ed

. 
Th

e 
la
tt
er
 

th
en
 

be
co
me
s 

wi
de
r,
 

th
e 

tw
o 

“
 

nu
cl
eo
li
 

ap
pr
oa
ch
 

ea
ch
 

ot
he
r 

an
d 

fu
se
 

to
ge
th
er
, 

an
d 

th
e 

nu
cl

eu
s 

ta
ke

s 
th

e 
no
rm
al
 

sh
ap
e.
 

Th
is
 

is
 

th
e 

wh
ol

e 

= 
pr

oc
es

s 
re
la
ti
ng
 

to
 

th
e 

fu
si
on
 

of
 

th
e 

tw
o 

nu
cl

ei
. 

ン 
b
s
 

It
 

ma
y 

he
re

 
be

 
re
ma
rk
ed
 

th
at

 
ch

ro
ma

to
ph

or
es

 
(p
yr
en
oi
ds
 

as
 

we
ll
 

as
 

st
ar
ch
-g
ra
nu
le
s)
 

se
em
 

to
 

gr
ow

 
in

 

se
 

those 
cells 

concerned 
in 

conjugation. 
Tor 

this 
1 

refer 
the 

readers 
to 

the 
/%g. 

4a 
in 

which 
cells 

concerned 

and 
those 

not 
concerned 

are 
found 

both 
in 

one 
and 

the 
same 

filament. 

In 
conclusion, 

I 
have 

to 
add 

that 
I 

could 
follow 

also 
almost 

all 
successive 

stages 
of 

the 
behaviour 

of 

nuclei 
during 

the 
conjugation 

of 
a 

species 
of 

Z
y
g
n
e
m
a
 

belonging 
to 

the 
first 

class 
above 

mentioned. 
I 

ap- 
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pe
nd
 

he
re
 

fi
gu
re
s 

(i
g.
 

8,
 

a-
g)

 
ex
pl
ai
ni
ng
 

so
me

 
of
 

th
es

e 
st

ag
es

, 
of
 

wh
ic
h 

c,
 

e,
 

an
d 

/
 

co
rr
es
po
nd
 

re
sp

ec
ti

ve
ly

 

to
 

fi
gs

. 
1]
, 

12
, 

an
d 

13
 

of
 

K
l
e
b
a
h
n
™
®
,
 

'T
he

se
 

fi
gu
re
s 

ex
pl
ai
n 

th
em

se
lv

es
, 

bu
t 

I re
fe
r 

th
os
e 

re
ad

er
s 

wh
o 

wa
nt
 

fu
rt

he
r 

in
fo

rm
at

io
n 

to
 

th
e 

Ex
pl
an
at
io
n 

of
 

Pl
at

e 
af
fi
xe
d 

be
lo

w.
 

Botanical 
Laboratory, 

Agricultural 
College, 

Imperial 
University, 

Tokyo. 

|) 
Klebahn, 

1. c. 
(2) 

Of 
course, 

various 
stages 

represented 
in 

m
y
 
figures 

are 
drawn 

in fresh 
state 

in 
c
o
m
m
o
n
 

rystematic 
books, 

such 
as 

Cooke’s 
British 

Fresh-water 

Algae 
(e. g. 

Pl. 
31, 

fig. 2 
b) or 

Wolle's 
Fresh-water 

Algae 
o 

the 
United 

States 
(e. g. 

Pl. 
C
X
L
I
I
I
,
 

fig. 
5), 

but 
in 

these 
works 

cell-contents 
are 

coloured 
entirely 

green, 
so 

that 
I can 

distinguish 
neither 

c
h
r
o
m
a
t
o
p
h
o
r
e
s
 

nor 
nuclei. 

a
 

e
R
 

T
I
 

a
)
 

On 
the 

Behaviour 
of 

the 
Nuclei 

during 
the 

Conjugation 
of 

Zygnema. 
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(317) 
4 

ご 
中 

£0 #R A
S
G
 ES 

T
H
E
 
B
O
T
A
N
I
C
A
L
 
M
A
G
A
Z
I
N
E
,
 

[
W
o
l
.
 
V
W
H
H
I
.
 

August 
20, 

1894. 
N
O
.
 

990.) 

JAPANESE SPECIES OF BETULA. 

B
y
 
Mitsutard 

Shirai. 

There 
are 

mentioned 
in 

Franchet 
et Savatier’s 

“ 
Enumeratio 

Plantarum 
” 
7 species 

and 
2 varieties 

of Betula, 

and 
in the 

Catalogue 
of Plants 

in 
the 

Herbarium 
of 

the 
Science 

College 
of 

the 
Imperial 

University, 
5 species 

and 
2 

varieties. 
Later 

in 
1888 

M. 
J. 

M
a
x
i
m
o
w
i
c
z
 

described 
a 

species 
(i. 

e. 
Betula 

Ermani, 
Cham.) 

and 

a 
new 

variety 
(i. e. 

Betula 
Ermani, 

Cham. 
var. 

nipponica, 
Maxim.) 

as 
occuring 

in 
Japan. 

Since 
that 

time, 

as 
far 

as 
I 

know, 
nothing 

has 
been 

heared 
about 

the 
discovery 

of 
any 

new 
Japanese 

species 
of Betula. 

In 
the 

winter 
of 

1893, 
I had 

the 
opportunity 

to 
discover 

an 
entirely 

new 
species 

and 
a 

variety 
new 

to the Japanese 
flora, 

on 
Mount 

Mitsumine 
in 

the 
province 

of Musashi. 
Besides, 

through 
the 

kindness 
of 

Mr. 
T. 

Makino 
of 

the 

I
m
p
e
r
i
a
l
 

University 
I was 

able 
to 

e
x
a
m
i
n
e
 

a 
s
p
e
c
i
m
e
n
 

of 
Betula 

from 
Y
a
m
a
g
a
t
a
 

district, 
in 

the 
province 

of 

Uzen, 
which 

seems 
to 

be 
Betula 

Bhojpattra, 
Wall. 

var. 
Jacquimontii, 

Regel, 
also 

new 
to 

our 
flora. 

A
d
d
i
n
g
 

M
e
e
 

pe
es

 
ne

al
 



Japanese 
Species 

of 
Betula. 

th
es

e 
ne
wl
y 

fo
un
d 

Be
tu
la
e 

to
 

th
e 

al
re

ad
y 

kn
ow

n 
sp

ec
ie

s,
 

we
 

ca
n 

no
w 

co
un
t 

9 
sp

ec
ie

s 
an
d 

5 
va

ri
et

ie
s 

in
 

th
e 

Ja
pa
ne
se
 

fl
or

a.
 I 

sh
al
l 

he
re
 

de
sc
ri
be
 

th
e 

ne
wl
y 

fo
un

d 
sp
ec
ie
s 

an
d 

ad
d 

so
me

 
no
te
s 

on
 

ot
he

rs
. 

1.
 

Be
tu
la
 

gl
ob
is
pi
ca
 

(n
ew

 
sp
.)
 

(F
ig
 

1 一 5.
) 

Ja
p.
 

Ji
zo
ka
mb
a.
 

(n
ew
ly
 

5
8
8
 

I 
fi
rs
t 

di
sc

ov
er

ed
 

th
is
 

sp
ec

ie
s 

on
 

17
th

 
Oc
to
be
r 

18
93

 
at
 

Ka
ts

ur
ad

ai
ra

 
Fo

re
st

 
si

tu
at

ed
 

ne
ar
 

th
e 

s
u
m
m
i
t
 

of
 

a 
pe

ak
 

in
 

th
e 

Mi
ts
um
in
e 

mo
un
ta
in
 

at
 

a 
di
st
an
ce
 

of
 

ab
ou
t 

24
 

ch
o 

fr
om

 
th

e 
Mi
ts
um
in
e 

te
mp

le
. 

I 
fo

un
d 

th
e 

sa
me
 

sp
ec
ie
s 

fo
r 

th
e 

se
co
nd
 

ti
me

 
on
 

3r
d 

Ap
ri
l 

of
 

th
is

 
ye
ar
 

in
 

Ni
kk

o,
 

ne
ar
 

th
e 

te
a-
ho
us
e 

in
 

fr
on

t 
of

 
th

e 

Ke
go

n-
wa

te
rf

ul
l.

 
Di

ff
er

en
t 

fr
om
 

al
l 

th
e 

ot
he

r 
sp
ec
ie
s 

of
 

Be
tu

la
, 

th
e 

fo
rm
 

of
 

th
e 

st
ro
bi
le
 

of
 

th
is
 

sp
ec
ie
s 

is
 

al
mo
st
 

gl
ob

ul
ar

 
an
d 

ve
ry
 

ch
ar
ac
te
ri
st
ic
. 

Ih
av
e 

th
er

ef
or

e 
n
a
m
e
d
 

m
y
 

sp
ec

ie
s 

gl
ob
is
pi
ca
. 

De
sc
ri
pt
io
n 

:
—
A
 

la
rg
e 

tr
ee
 

at
ta

in
in

g 
to

 
th

e 
he
ig
ht
 

of
 

20
 

me
te
rs
 

or
 

mo
re

. 
Ba
rk
,—
gr
ay
is
h-
br
ow
n,
 

ha
rd

 
an

d 

th
ic

k,
 

no
t 

pa
py

ro
us

, 
at

 
fi

rs
t 

sm
oo

th
, 

cr
ac
ke
d 

an
d 

fa
ll
in
g 

of
f 

in
 

pa
tc
he
s 

wh
en
 

ol
d.
 

W
o
o
d
,
—
w
h
i
t
e
 

wi
th
 

li
gh
t 

b
r
o
w
n
 

ti
ng
e,
 

ha
rd
er
 

an
d 

he
av
ie
r 

th
an
 

th
at

 
of
 

B.
 

al
ba
, 

va
r.
 

vu
lg

ar
is

, 
L
e
a
v
e
s
,
—
r
o
u
n
d
-
r
h
o
m
b
i
c
,
 

se
rr

at
e,

 

cu
ne
at
e 

at
 

th
e 

ba
se
, 

po
in

te
d 

at
 

th
e 

ap
ex

, 
ha
ir
y 

on
 

th
e 

mi
dr

ib
 

an
d 

ve
in
s 

of
 

th
e 

un
de

r 
su
rf
ac
e,
 

pe
ti
ol
e 

al
so

 
ha

ir
y.

 

St
ro

bi
le

,—
gl

ob
ul

ar
 

or
 

ov
al

; 
sc

al
e 

lo
os

el
y 

ar
ra
ng
ed
, 

pe
rs
is
ta
nt
, 

wi
th
 

a 
lo
ng
 

fo
ot
, 

de
ep
ly
 

3-
lo
be
d;
 

lo
be
s 

sp
at
ul
at
e,
 

at
 

fi
rs
t 

ci
li

at
e 

at
 

th
e 

ma
rg
in
, 

af
te

rw
ar

ds
 

sm
oo

th
 

; 
me
di
an
 

lo
be

 
lo

ng
er

 
th

an
 

th
e 

la
te
ra
l,
 

al
mo
st
 

as
 

lo
ng
 

as
 

th
e 

fo
ot

. 

N
u
t
l
e
t
,
—
o
v
a
l
,
 

le
nt
ic
ul
ar
, 

wi
ng
le
ss
. 



2.
 

B
e
t
u
l
a
 

al
ba

, 
L,

 
va
r.
 

c
o
m
m
u
n
i
s
 

Re
ge

l,
 

(F
ig
 

3
0
 

一
 

89
.)
 

Ja
p.

 
M
a
k
a
m
b
a
,
 

Na
ga
ha
no
-s
hi
ra
ka
mb
a.
 

Ai
nu

. 
Da
tc
hi
ni
, 

Pe
tt

at
. 

Th
is
 

va
ri

et
y 

is
 

no
t 

me
nt

io
nd

 
in
 

Fr
an

ch
et

 
an

d 
Sa

va
ti

er
's

 
Hu
um
er
at
io
 

an
d 

al
so

 
ip

 
th
e 

Ca
ta

lo
gu

e 
of
 

th
e 

He
r-
 

ba
ri
um
 

of
 

th
e 

Sc
ie
nc
e 

Co
ll

eg
e 

of
 

th
e 

Im
pe
ri
al
 

Un
iv

er
si

ty
. 

On
 

17
th

 
Oc

to
be

r 
18

93
 

I 
co

ll
ec

te
d 

th
e 

fr
ui

t 
of
 

th
is
 

ZS
f}

 
sp

ec
ie

s 
fo

r 
th
e 

fi
rs
t 

ti
me

, 
an

d 
fr

om
 

th
is
 

r
u
 

I 
de
te
rm
in
ed
 

th
e 

sp
ec
ie
s,
 

Th
is
 

sp
ec

ie
s 

is
 

wi
de
ly
 

di
st
ri
bu
te
d 

in
 

at
t 

ou
r 

co
un
tr
y 

f
r
o
m
 

Y
a
m
a
t
o
 

in
 

th
e 

so
ut
h 

t:
 

H
o
k
k
a
i
d
o
 

in
 

th
e 

no
rt
h.
 

It
 

is
 

cu
ri

ou
s 

th
at

 
th
e 

pl
an

t 
h
a
v
i
n
g
 

so
 

wi
de

 
a 

ra
ng
e 

of
 

di
st
ri
bu
ti
on
 

in
 

Ja
pa
n 

ha
s 

no
t 

be
en
 

hi
th
er
to
 

me
nt
io
ne
d 

by
 

th
e 

au
th
or
s 

of
 

it
s 

fl
or
a.
 

Th
e 

ba
rk
 

de
g)
 

of
 

th
is
 

va
ri

et
y 

is
 

of
 

a 
sl

ig
ht

ly
 

re
d 

co
lo

r 
co
mp
ar
ed
 

wi
th

 
th

at
 

of
 

B.
 

al
ba

, 
va

r.
 

vu
lg
ar
is
. 

3.
 

Be
tu

la
, 

al
ba

, 
L.
 

va
r.
 

vu
lg
ar
is
, 

Re
ge
l,
 

(F
ig
. 

33
—3
5.
) 

Th
e 

sp
ec

im
e 

n.
 

(a
) 

fi
gu
re
d 

wa
s 

co
ll
ec
te
d 

by
 

8.
 

Ik
en
o 

in
 

Ni
iy
as
u,
 

Sh
in

an
o.

 

HR 

ト
ニ
 

Ja
p.
 

S
h
i
r
a
k
a
m
b
a
;
 

Sh
ir

oz
ak

ur
a.

 

ーー 

a
s
 

4, 
Betula 

alba, 
L. 

var. 
Tauschii, 

Regel., 

Jap. 
Oba-no-shirakamba. 

Very common, 5.
 

B
e
t
u
l
a
 

B
h
o
j
p
a
t
t
r
a
,
 

Wa
ll
. 

va
r.
 

ty
pi

ca
, 

Re
ge
l.
 

(F
ig

, 
2
5
—
2
9
.
)
 

Ja
p.

 
On

oo
re

; 
M
i
n
e
b
a
r
i
 

;
 

O
n
n
o
r
e
;
 

On
no

re
n.
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B
R
N
 

HI 
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Ja

pa
ne

se
 

Sp
ec

ie
s 

of
 

Be
tu

la
. 
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Ja
pa
ne
se
 

Sp
ec
ie
s 

of
 

Be
tu

la
. 

Th
e 

sp
ec
im
en
 

fi
gu

re
d 

wa
s 

co
ll
ec
te
d 

at
 

Ch
ii
ze
nj
i 

in
 

Ni
kk
o.

 

6.
 

B
e
t
u
l
a
 

B
h
o
j
p
a
t
t
r
a
,
 

W
a
l
l
.
 

va
r.
 

s
u
b
c
o
r
d
a
t
a
,
 

M
a
x
i
m
,
 

7.
 

B
e
t
u
l
a
 

B
h
o
j
p
a
t
t
r
a
,
 

Wa
ll

, 
va
r,
 

J
a
c
q
u
i
m
o
n
t
i
i
,
 

Re
ge

l,
 

(F
ig

, 
23
,2
4.
) 

Ja
p.
 

Na
ga
ba
-n
o-
on
or
e.
 

Of
 

th
e 

3 
va
ri
et
ie
s 

of
 

th
is
 

sp
ec

ie
s,

 
va
r.
 

su
bc
or
da
ta
 

ha
s 

no
t 

ye
t 

be
en
 

co
ll
ec
te
d 

by
 

us
, 

an
d 

th
e 

va
r.
 

Ja
cq

ui
mo

nt
ii

 

is
 

th
e 

ne
wl
y 

fo
un
d 

va
ri
et
y.
 

No
t 

ye
t 

me
nt
io
ne
d 

in
 

u
r
o
p
e
a
n
 

wo
rk
s 

on
 

th
e 

Ja
pa
ne
se
 

fl
or
a.
 

In
 

Re
ge
l’
s 

“
M
o
n
o
g
r
a
p
h
 

of
 

Be
tu
la
” 

it
 

is
 

st
at
ed
 

th
at
 

th
e 

ba
rk
 

of
 

th
is
 

Sp
ec
ie
s 

is
 

pa
py
ro
us
 

an
d 

is
 

us
ed
 

by
 

th
e 

Hi
nd

oo
s 

as
 

a 
su
bs
ti
tu
te
 

fo
r 

pa
pe

r,
 

wh
ic
h 

ch
ar
ac
te
r,
 

in
 

sp
it

e 
of
 

th
e 

cl
os
e 

co
in
si
de
nc
e 

of
 

th
e 

ot
he
r 

ch
ar
ac
te
rs
 

do
es
 

no
t 

ag
re
e 

wi
th

 
th
e 

ba
rk
 

of
 

ou
r 

pl
an

t,
 

wh
ic
h 

is
 

li
ke
 

th
at
 

of
 

Be
tu
la
 

gl
ob
is
ci
pc
a,
 

I 
ve
nt
ur
e 

to
 

sa
y 

it
 

is
 

no
t 

im
po
ss
ib
le
 

th
at

 
th
er
e 

wa
s 

so
me
 

er
ro
r 

on
 

th
is

 
po
in
t 

in
 

Wa
ll
ic
h’
s 

or
ig
in
al
 

re
ma
rk
. 

8.
 

Be
tu
la
 

gr
os
sa
, 

8,
 

et
 

Z,
 

(F
ig
. 

1
3
 

一
 

15
.)
 

Ja
p.
 

M
i
d
z
u
m
e
 

;
 

K
o
p
p
a
d
a
-
m
i
n
e
b
a
r
i
;
 

It
ay
a-
mi
ne
ba
ri
 

; 
Mi
dz
un
e.
 

Th
e 

sp
ec
im
en
 

fi
gu
re
d 

wa
s 

co
ll
ec
te
d 

by
 

me
 

in
 

Ni
kk
o 

ne
ar
 

Yu
mo
to
. 

9.
 

Be
tu
la
 

ul
mi
fo
li
a,
 

S.
 

et
 

Z.
 

(F
ig
, 

1
6
 

一
 

19
.)
 

Ja
p.
 

Ob
a-
mi
ne
ba
ri
 

;
 

Yo
gu
so
-m
in
eb
ar
i,
 



(321) 

Ja
pa
ne
se
 

Sp
ec
i 

Th
e 

sp
ec

im
en

 
fi

gu
re

d 
wa
s 

co
ll

ec
te

d 
at
 

Ch
tz
en
ji
 

in
 

Ni
kk
o.
 

10
. 

Be
tu

la
 

E
r
m
a
n
i
,
 

C
h
a
m
,
 

(F
ig

, 
7 

一 
9.
) 

Ja
p.
 

Y
e
z
o
-
n
o
-
t
a
k
e
k
a
m
b
a
 

;
 

S
e
s
h
i
-
k
a
m
b
a
 

;
 

K
u
r
o
k
a
m
b
a
 

;
 

Do
su
ga
mp
i.
 

Th
e 

sp
ec
im
en
 

fi
gu

re
d 

wa
s 

co
ll
ec
te
d 

at
 

Y
u
m
o
t
o
 

in
 

Ni
kk
o.
 

Th
e 

oc
cu

rr
an

ce
 

of
 

th
is

 
sp

ec
ie

s 

is
 

no
t 

ye
t 

me
nt
io
ne
d 

by
 

Eu
ro

pe
an

 
au
th
or
s.
 

1]
, 

B
e
t
u
l
a
 

E
r
m
a
n
i
,
 

C
h
a
m
.
 

va
r,

 
n
i
p
p
o
n
i
c
a
,
 

M
a
x
i
m
.
 

(F
ig
. 

10
—1
2.
) 

Ja
p.
 

Ta
ke
-k
am
ba
. 

Th
e 

sp
ec
im
en
 

fi
gu

re
d 

wa
s 

co
ll

ec
te

d 
at

 
N
y
o
h
d
z
a
n
 

in
 

Ni
kk
o.
 

12
, 

B
e
t
u
l
a
 

co
ry
li
fo
li
a,
 

Re
ge
l.
 

(F
ig

, 
2
0
 

一
 

22
.)

 

Ja
p.

 
U
r
a
s
h
i
r
o
-
k
a
m
b
a
;
 

N
e
k
o
s
h
i
d
e
;
 

M
a
k
a
m
b
a
.
 

Th
e 

sp
ec
im
en
 

fi
gu

re
d 

wa
s 

co
ll
ec
te
d 

at
 

th
e 

Mo
un
t 

Sh
ir
an
e 

in
 

Ni
kk

o.
 

13
, 

Be
tu
la
 

M
a
x
i
m
o
w
i
c
z
i
a
n
a
,
 

Re
ge
l.
 

(F
ig
. 

3
6
 

一
 

38
.)
 

Ja
p.
 

U
d
a
i
-
k
a
m
b
a
;
 

S
a
i
h
a
d
a
-
k
a
m
b
a
.
 

Th
e 

sp
ec
im
en
 

fi
gu
re
d 

wa
s 

co
ll
ec
te
d 

at
 

th
e 

Mt
. 

Mi
ts

um
in

e.
 

m
r
 

E
D
 

es
 

of
 

ny Be
tu

la
. 

{ 

south of Hokkaido 
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Japanese 
Species 

of c
n
 

Betula. 

CPR 
ak 
S
E
T
 

A
 

U
T
 

ES
 

PS
 

P
e
 

10, 

13, 

30, 33 

36, 

Strobile 

Strobile 

E
X
P
L
A
N
A
T
I
O
N
 

O
F
 

T
H
E
 

B
e
t
u
l
a
 

gl
ob

is
pi

ca
, 

Sh
ir
ai
. 

2, nutlet; 3, 4, and 5, scales of strobile; 6, leaf—Vigs. 2-6 enlarged. 

Betula Ermani, Cham, 

8, nutlets; 9, scales of strobile—Tig. 9 enlarged. 

シー
ー 

2 
デー

 
U
N
 

E
T
 

ロ 
ae
 

P
L
A
T
E
 

VI. 

Betula Ermani, Cham, var. nipponica, Maxim, 

フ 

Strobile; 
11, 

nutlets; 
12, 

scale 
of 

strobile.—J%g. 
11 

and 
12 

enlarged. 

Leaf 
and 

y
o
u
n
g
 

strobile 
; 21, 

strobile 
and 

a 
scale; 

22, 
scale 

and 
nutlet 

of 
fig. 

2
0
.
—
F
i
g
.
 

22 

Betula grossa, S, et Z. 

Strobile 

; 
14, 

scales 

of 

strobile; 

15, 

nutlets.—Figs. 

14 

and 

15 

enlarged. 

Betula 

ulmifolia, 

S. 

et 

Z, 

S
t
r
o
b
i
l
e
 ;
 17, 

scales 
of 

strobile ;
 18, 

nutlets; 
19, 

leaf.—Wigs. 
17 

and 
18 

enlarged. 

B
e
t
u
l
a
 

corylifclia, 
Regel. 

B
e
t
u
l
a
 
B
h
o
j
p
a
t
t
r
a
,
 

Wall, 
var. 

J
a
c
q
u
i
m
n
o
t
i
i
,
 

Regel. 

B
r
a
n
c
h
 

; 
24, 

seale 
and 

nutlets.—Iiig. 
24. 

enlarged. 

B
e
t
u
l
a
 
B
h
o
i
p
a
t
t
r
a
 

Wall. 
var. 

typica, 
Regel. 

Y
o
u
n
g
 

b
r
a
n
c
h
;
 

26, 
2%, 

scales; 
27, 

nutlets; 

Strobile 

Strobile 
; 

Strobile 

J ? ’ 

28, 
strobile.—Sigs. 

26 , 
27, 

and 
29 

enlarged. 

Betula 
alba, 

L. 
var. 

c
o
m
m
u
n
i
s
,
 

Regel. 

31, nutlets; 32, scales.—JWigs. 31 and 32 enlarged. 

Betula 

alba, 

lL. 

var, 

vulgaris, 

Regel. 

54, 
scales; 

35, 
nutlets.—Higs 

34 
and 

35 
enlarged. 

37, scales ; 

Be
tu

la
 

M
a
x
i
m
o
w
i
c
z
i
a
n
a
,
 

Re
ge
l.
 

38
, 

nu
tl
et
s.
— 

Fi
gs

. 
3 

に 2 7 

and 
88 

enlarged. 
2 て だ ささ ーー 

いい 

L
O
C
K
 

ー
ー
ー
ー
ー
ー
ー
ー
 

enlarged. 
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Cn 

CR 

~ 
AR 

E
S
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frond 
pinnate, 

lower 
pinue 

largest. 
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i 
Frond 

pinnatipartite, 
middle 

segments 
largest 

P. 
M
a
t
s
u
m
u
r
e
a
n
a
 

m. 



i 
Lower 

pinne 
sessile or slightly 

adnate 
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rachis, 
upper 
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adnate,...... 
ァ
 
adnatu 

Bedd. 

9 
Lower 
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petiolulate, 
upper 
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Lomaria 
Matsumureana 

Makino 
in 

Bot. 
Mag., 

Tokyo 
Bot. 

Soc. 
VIII. 

no. 
84, 

p. 
90. 

Caudex 
short, 

robust. 
Fronds 

dimorphous. 
Stipes 

fasciculate, 
rather 

stout, 
naked, 

7-10 
cm. 

long, 
but 

those 
of 

fertile 
ones 

longer, 
the 

base 
triquetrous, 

dilated, 
subcarnose, 

and 
furnished 

with 
a 

few 
m
i
n
u
t
e
 
glands, 

Sterile 
fronds 

pinnatipartite 
almost 

to 
the 

rachis, 
oblong-lanceolate, 

30-50 
cm. 

long, 
10-17 

cm. 
broad 

; seg- 

ments 
numerous, 

approximate, 
hoviconealiy 

patent, 
linear-lanceolate, 

acuminate, 
acutely 

duplicato-serrate, 
m
e
m
-
 

branaceous; 
middle 

segments 
the 

largest, 
5-8 

c.m. 
long, 

7-14 
m.m. 

broad. 
Veins 

forked, 
erect-patent 

; 

venules 
free, 

fine, 
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e
t
i
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s
 

forked, 
Hertils 

fronds 
pinnate, 

lanceolate ;
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i
n
n
e
 
distant, 

mostly 
alternate, 

patent, 

contracted 
into 

elongated 
narrow-linear 

with 
acutely 

obtuse 
apex, 

the 
base 

dilated 
and 

adnate 
to 

the 
rachis. 

Sori 
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Mt. 
Nikko; 

TwAsmrRo: 
Aidu: 

Uzen: 
Hondozi, 

Mt. 
Roku- 

zyurigoe; 
Ecuizen: 

Mt. 
Tochikitoge 

(Herb. 
Imp. 

Univ.); 
Hcuico: 

Mt. 
Shimidutoge 

(Herb. 
Imp. 

Univ.; 

7', 
Makino). 

TosA; 
Mt. 

Tebako 
(7, 

Makino). 
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Bedd. 
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p. 291; Luerssen in Engler’s Bot. Jahrb. IV. p, 365. 

Lomaria adnata Bl, Enum. Fil. Jav. p. 205; Hook. Spec. Fil. III. p. 19, t. 147; Hook. et Baker 
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Notes 
on 

the 
Attraction-Spheres 

in the 
Pollen-Cells 

of Ginkgo 
biloba. 

By 
| 

S
a
k
u
g
o
r
o
 
H
i
r
a
s
e
.
 

Since 
Léon 

Guignard’s 
discovery 

of 
attraction-spheres 

in 
plant-cells™, 

several 
workers, 

such 
as 

Biitschli™, 

P
a
u
l
 
S
c
h
o
t
t
l
a
n
d
e
r
™
,
 

E. 
de 

W
i
l
d
e
m
a
n
"
™
)
,
 

S
t
r
a
s
b
u
r
g
e
r
®
)
,
 

K
a
r
s
t
e
n
,
 

also 
o
b
s
e
r
v
e
d
 

these 
m
i
n
u
t
e
 

bodies 
in 

various 
plants. 

; 

In 
the 

course 
of 

investigation 
of fertilization 

of Ginkgo 
biloba, 

I met 
with 

pretty 
large 

attraction-spheres 

in 
the 

pollen-cells 
of this 

plant. 
The 

following 
is a 

brief 
description 

of these 
bodies. 

The 
figure 

represents 
a stage 

of pollen-cell, 
about 

two 
weeks 

before 
fertilizing 

season 
and 

suspended 
in the 

so- 

called 
‘ pollen-chamber” 

of the 
ovule. 

The 
pollen-cell 

is ellipticaland 
84 /z 

by 100 
x
 
in size. 

The 
nucleus 

lying 

(1) 
S
u
r
 
l’existence 

des 
‘‘ sphéres 

attractives” 
dans 

les 
cellules 

végétales. 
(Compt.-rend. 

de 
7 Acad. 

des 
Sc., 

1891). 

(2) 
Ueb, 

d. 
sog. 

Centralkoper 
d. Zeile 

u. 
thre 

Bedeutung. 
(Verhandlgn. 

d. 
Naturh.-Med. 

Ver. 
2. 

Heidelberg, 
N.¥. 

Bd. 
IV, 

Heft 
5). 

(3) 
Beitriige 

z, 
Kenntniss 

d. Zellkerns 
u. 

d. 
Sexualzellen 

b, 
K
r
y
p
t
o
g
a
m
e
n
.
 

(Cohn’s 
Beitr. 

2, 
Biol. 

d. 
Pflanz, 

Bd. 
V1, 

1892). 

(4) 
Sur 

les 
spheres 

attractives 
dans 

quelques 
cellules 

végétales. 
{Bulletin 

de 
V Acad. 

royale 
de 

Belgique. 
VY. 

XXI, 
1
8
9
1
.
—
S
u
r
 

les 
sphires 

abtractives 
dans 

les 
cellules 

végétales. 
(Do., 

1892). 

(5) Histol. Beitr. Heft TV, 1892. 

6
)
 Ueb. 

Beziehgn. 
d. N

 n
l
e
o
l
e
n
 

z. 
d, O

e
n
t
r
o
s
o
m
e
n
 

b. Psilotum 
triquetrum. 

(Ber. 
d. 

Deuts. 
Bot. 

Ges. 
Jahrg. 

XII, 
1893). 

“
N
o
t
e
s
 o
n
 t
h
e
 
Attraction- “Spheres 

it in t
h
e
 Pollen-Uolls o

f
 G
i
n
k
g
o
 
biloba. 
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Ze
is

s 
B
B
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.
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ch
 

sp
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ts
 

of
 

a 
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dy
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ae
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it
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th
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bo
dy
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me
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Be
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ee
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th
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nu
cl
eu
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th
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sp
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re
 

an
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ne
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er
 

th
e 

la
tt

er
 

e
s
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ro
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di

sh
 

bo
dy
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co
mp
ac
t 

in
 

it
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na
tu
re
 

an
d 

lo
ok

in
g 

li
ke
 

a 
nu
cl
eo
lu
s.
™ 

Th
e 

fi
gu

re
 

wa
s 

dr
aw

n 
un

de
r 

th
e 

ma
gn
if
ic
at
io
n 

by
 

Ze
is

s 
D
D
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fr
om
 

th
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de
 

by
 

fi
xi
ng
 

th
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by
 

Fl
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so

lu
ti

on
, 

cu
tt
in
g 

by
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by
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Th
e 

ce
nt
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s 
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e,
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r,
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ev
en
 

in
 

di
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ng
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wa
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is
 

me
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ke
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s 
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Tr
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d 

wi
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|
 

Me
rk
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id
, 
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tr
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es
 

ar
e 
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d 
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ra
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Un
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k
y
G
.
 

(1
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(2
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adds 
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M
R
M
 

H
b
I
K
 
e
e
 

(Graminec). 
M
i
s
c
a
n
t
h
u
s
 

sinensis 
Anders. 

~ 
v 

x —
S
p
o
d
i
o
p
o
g
o
n
 

sibiricus 
Trin. 

オ ホ 
ア プ

 ブ 
ラ
ス
 

\ 
%¥—ZoOysia 

p
u
n
g
e
n
s
 

Willd. 
シバ ー

S
t
i
p
a
 

p
e
k
i
n
e
n
s
i
s
 
H
a
n
c
e
.
 

+. 
+
 
7
 
-
y
—
M
u
s
h
l
e
n
b
e
r
g
i
a
 
j
a
p
o
n
i
c
a
 

Steud. 
系
 

ズミ ガ
ヤ
 

ー 
C
a
l
a
m
a
g
r
o
s
t
i
s
 
h
a
k
o
n
e
n
s
i
s
 

SQS.、 
ヒ
メ
 

フラ 
ガ
リ
 
ヤ
ス
 

~ 
(Cyperacecee). 

C
y
p
e
r
u
s
 

H
a
s
p
a
n
 

L. 
コ
ア
 せ
 ガ
 ャ
 
ヤッ 

リ
ー
S
o
i
r
p
u
s
 

W
i
c
h
u
r
a
i
 

Bick. 
アプ 

ラガ ヤ
ー
 

S. 
f
u
i
r
e
n
o
i
d
e
s
 

M
x
.
 

+» 
#
%
 

2 
» 
x
—
H
e
l
e
o
c
h
a
r
i
s
 

t
e
t
r
a
q
u
e
t
r
a
 

Nees. 
シ
カ
 

ク
 
3
:
 
—
R
h
y
n
c
h
o
s
p
o
r
a
 

fusca, 
W
i
n
d
l
e
 

2
s
)
 

os 

ォ ナ
 セ 

ゲ
 ー
C
a
r
e
x
 
O
n
o
e
i
f
.
S
.
 

ヽ ふ
 リ 

スネ スゲ 

(Driocaulacece). 
Eriocaulon 

desemflorum 
Mx. 

(
J
u
n
c
a
c
e
e
)
,
 

J
u
n
c
u
s
 
p
a
p
i
l
l
o
s
u
s
 

F. 
8. 

ホ
 

ツ バ
フ
 
カ
ウ
 
ガ
オ
 
ゼ
 
キ
 
シ
ヤ
 

ウ
 

(Liliacew). 
Tofieldia 

n
u
d
a
 
Mx. 

チャ 
ポ
 
ゼ
 
キ
 
シ
ャ
 

ッ ー
R
a
r
t
h
e
c
i
u
m
 

asiaticum 
Mx. 

ミン 
カ
ウ
 
ッ
 ク 

y 
—
H
e
l
o
n
i
o
p
s
i
s
 

brevicapsa 
Mx, 

» 
y
y
 

3) -y 
8 

#7 ~
—
M
e
t
a
n
a
r
t
h
e
c
i
u
m
 

foliatum 
Mx. 

テバ 
リ
ノ
 
ギ
ラ
 テラ ッ 

ソ
ー
T
r
i
c
y
r
t
i
s
 
latifolia 

Mx. 
2-v 

o
e
 

| 
vy 
&
 

7—Hosta 
coerulea 

Tratt. 
バ
ッ
 
シ
ー
 

Allium 
9
6
 

I
 

> 
—
A
s
p
a
r
a
g
u
s
 
scho- 

b
e
r
i
o
i
d
e
s
 

K
u
n
t
h
.
 

=
 
3
 

#7 
» 

:
7
—
S
m
i
l
a
c
i
n
a
 
j
a
p
o
n
i
c
a
 

A. 
Gr. 

2 
>
 
f° 

y 
—
 
M
a
j
a
n
t
h
e
m
u
m
 

b
i
f
o
l
i
u
m
 
D
C
.
 

て 
も
 

さ 

ツ
 

パ
ル
 

サ
ッ
 

ー
S
t
r
e
p
t
o
p
u
s
 

aj
an
en
si
s 

Ti
li
ng
. 

タケ
 

シ
ャ
 

ラッソ
 

一
 

Co
nv
al
la
yi
a 

ma
ja
li
s 

L.
 

キミ 
カ
ケ
 

サッ
 

ー
T
r
i
l
l
i
n
m
 

T
s
c
h
o
n
o
s
k
i
i
 

M
x
.
 

エ
ン
 

レ
オ
 

サ
ウ
 

(
万
 

Z
Z
z
c
e
e
e
)
.
 

Ir
is
 

l
a
e
v
i
g
a
t
a
 

Fi
sc
h.
 

va
r.
 

K
a
e
m
p
f
e
r
i
 

Si
eb
. 

ハ
ナ
 

シ
ャ
 

ゥ
 

ズブ
 

(
O
r
c
h
i
d
a
c
e
)
.
 

O
r
c
h
i
s
 
aristata 

Wisch. 
オハ 

ムチ 
ド
リ
 
—
P
l
a
t
a
n
t
h
e
r
a
 

decipiens 
Tindl. 

ラビ チ
チ
 

ドリ 
ー
P
.
 

sachali- 

ne
ns
is
 

Tr
. 

S
c
h
m
.
 

オ
 

ホ
ヤ
 

マ
サ
 

ギ
 

サ
 

»
y
 

—
C
h
o
n
d
r
a
d
e
n
i
a
 

Ya
ta
be
i 

Mx
. 

w
e
 

2
5
7
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(Salicacece), 

Salix 
Sieboldiana 

Blume. 
オハ 

ャ 
ナギ ー

S
.
 

multinervis 
F.S. 

コ
リ
 
ヤ
ナ
 
ギ
ー
.
8
D
.
 

= 

(
B
e
t
u
l
a
c
e
e
)
.
 

C
a
r
p
i
n
u
s
 
y
e
d
c
e
n
s
i
s
 

M
x
,
 

4
 

ュ シ
 
デ
ー
C
o
r
y
l
u
s
 

r
o
s
t
r
a
t
a
 

Ait. 
var. 

S
i
e
b
o
l
d
i
a
n
a
 

M
x
.
 

v
y
 

v7 
a
 
シ
バ
 

ミ 

ー 
B
e
t
u
l
a
 
E
r
m
a
n
n
i
 

C
h
a
m
.
 

var. 
n
i
p
p
o
n
i
c
a
 

M
x
.
 

ケ
ッ
 
バ
ー
A
l
n
u
s
 

firma 
S. 

必
 
ヤ
シ
 
ヤ
ブ
 
ー
ー
 
ん
 
m
a
r
i
t
i
m
a
 

Nutt, 
var. 

j
a
p
o
n
i
c
a
 
Regel. 

ハンノキ 
ー
A
.
 

viridis 
DU. 

var. 
sibirica 

Regel. 
ヤマ 
ハ
ン
 
フ
キ
 

ー 

(Fagacece). 
Q
u
e
r
c
u
s
 
grossesserata 

B], 
ミ
ナ
 
ラ
ー
Q
.
 
d
e
n
t
a
t
a
 
T
h
b
g
 

カシ ュ 

(Moracee;. 
H
u
m
u
l
u
s
 
L
u
p
u
l
u
s
 

|, 
var, 

cordifolius 
M
 ミ
 s.。 

カラ ハ
ナ
 
サ
ウ
 

(Urticacec), 
E
l
a
t
o
s
t
e
m
a
 

sessile 
上 'orst. 

var. 
c
u
s
p
i
d
a
t
u
m
 

W
e
d
d
.
 

ムカ 
マ
ミ
 
ゲ
ー
 
B
o
e
h
m
e
r
i
a
 

spicata 
T
h
b
g
.
 

コ
ア
 

Ftp 

(Polygonacee). 
P
o
l
y
g
o
n
u
m
 

sachalinense 
F
r
.
R
c
l
h
m
.
 

オ 
ホオ 

タ 
ド 

リ ー 
P. 

aviculare 
J). 

= ハム 
ヤ
 
ナギ ー

P
.
 

c
e
s
p
i
t
o
s
u
m
 

Bl. 
var. 

laxiflorum 
Meisn. 

ふ 
ナ
ァ
 
デ
ー
P
.
 
n
o
d
e
s
u
m
 

Pers. 
7
 
* 

4 
x 

= 
F
—
P
.
.
 
T
h
u
n
b
e
r
g
i
i
 

§.Z. 
: 
y
y
 

-s—PF. 

B
l
u
m
e
i
 

Meisn. 
4 x 

» 
#
—
P
.
 
j
a
p
o
n
i
c
u
m
 

Meisn. 
サク 

ラ
ッ
 
デ
ー
 
エド s

a
g
i
t
t
a
t
u
m
.
 

L. 
var, 

Sieboldi 
M
x
.
 
7
+
 

ッ 
カ
 
ミ
ー
P
.
 
p
o
l
y
m
o
r
p
h
u
m
 

T
e
d
e
b
.
 

var. 
u
n
d
u
l
a
t
u
m
 

L
e
d
e
b
.
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F
 

(Caryophyliacec), 
Silene 

aprica 
Turcz, 

var. 
firma 

R
o
h
r
,
。
 

カ ハラ 
ゴ
マ
 

(Magnoliacee). 
M
a
g
n
o
l
i
a
 
K
o
b
u
s
 
DO. 

a
7
 

vy 

(Ranunculacee). 
G
l
a
u
c
i
d
i
u
m
 
p
a
l
m
a
t
u
m
 

§.Z. 
y 
5
5
 
»
 

7 
e
—
A
d
q
u
i
l
e
g
i
a
 
B
u
e
r
g
e
r
i
a
n
a
 

§.Z. 
ヤマ 
ナ
ダ
 

マキ 
ー
C
l
e
-
 

matis 
alpina 

M
i
l
l
.
 ミ
 

ャ 
マハ 

ヘン 
シ
ャ
 
ッ 

ヴ ヅル ー
C
.
 

apiifolia 
DC. 

ポタ 
ン 
ゲ
 
ル
ー
C
.
 

heracleaefolia 
DC. 

クタ サポ
 

タ 

y 
—
T
r
a
u
t
v
e
t
t
e
r
i
a
 
p
a
l
m
a
t
a
 

Fisch. 
et 

M
e
y
.
 

= 
3 
#
7
”
 
7
 
-~ 

»
—
R
a
n
u
n
c
u
l
u
s
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J. 

var, 
j
a
p
o
n
i
c
u
s
 

M
x
.
 

み
 

Ht 
花 —

—
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マ
フ
 
マ
ッ
 

ガタ ー
 

T
h
a
l
i
c
t
r
u
m
 

a
q
u
i
l
e
g
i
f
o
l
i
u
m
 

|, 
37 

5~+~ 
y
»
+
v
—
T
.
 

t
u
b
e
r
i
f
e
r
u
m
 

M
x
.
 

ミ
ヤ
 マ
カ
 
ラ
マ
 
ツ
ー
-
 

T., m
i
n
u
s
 

lL. 
ア
キ
 カ
ラ
 
マ
ツ
 

(Berbevidacece). 
Diphylleia 

c
y
m
o
s
a
 

Michx. 
vary. 

Grayi 
Mx. 

サ
ン
 

カ 
ェ 
ッ
 ラー 

エ eontice 
thalictroides 

], 
»
y
x
>
 

x
 

2» 
v
y
 —B
e
r
b
e
r
i
s
 
vulgaris 

],, 
var, 

j
a
p
o
n
i
c
a
 

Revel. 
へ 
ビ
ラ
 
ポ
ラ
 
ズ
 

(Papaveracece). 
D
i
c
e
n
t
r
a
 

pusilla 
§.7. 

a 
-~ 

» 

(Cruciferce). 
Arabis 

a
m
p
l
e
x
i
c
a
u
l
i
s
 
E
d
g
e
w
.
 

4 
2. 

2. 
7 

4° +: 

(Drosevacer), 
Drosera 

rotundifolia 
h. 

= 
w
v
 

v 
7
%
 

(Crassulacece), 
S
e
d
u
m
 

R
h
o
d
i
o
l
a
 

DC, 
var, 

Tashiroi 
M
v
.
 

(Saxifragacece). 
 Astilbe 

T
h
u
n
b
e
r
g
i
i
 

M
i
q
.
 

ト
リ
 
ア
シ
 
シ
ョ
 

ウゥ マ
ー
R
o
d
8
e
y
s
i
a
 
p
o
d
o
p
h
y
l
l
a
 

A. 
Gr. 

ヤ
グ
 

ル
 
マ 
サ
 ッ
 ウー
 

Saxifraga 
cortusaefolia 

の
.
 

分 
オモ 

ンチ サ
ウ
 

ー 
miarella polyphylla 

Don. 
が ゲ
 ダ 
ャ
 
ッ
シ
ュ
 
ー
F
a
r
m
a
s
s
i
a
 

palustris 

Sieb. 
vw 

2 
-% 4 

3
 
v
y
 —H
y
d
r
a
n
g
e
a
 

paniculata 
Sicb. 

ノ 
y 

7 —
H
.
 

hortensis 
Sm. 

var, 
angustata 

FR. 
ア
ー
 

SW 

(Hamamelidacee), 
THamamelis 

japonica 
SR. 必

 
マン サ

ッ
 

(Rosacece), 
S
p
i
r
a
e
a
 

betulifolia 
Pursh. 

そそ ル バ
シ
 
モ
ッ
 
ヶ
 ー
S
.
 
k
a
m
t
s
c
h
a
t
i
c
a
 

Pahl. 
シモ 

ッ 
ケ
 
サッ 
ー
P
i
r
u
s
 

alnifolia 

Koch. 
アゲ キ

ナ
 
シ
ー
.
 

sambucifolia 
C
h
a
m
.
 

et. 
Schlecht. 

+
 

» 
#7 + 

j
}
—
R
u
b
u
s
 

spectabilis 
Pursh. 

~
 

= 
7s 

+
4
4
7
 

a4¢—R., 
parvifolius 

L. 
+
x
y
r
 
4
F
 
S
i
n
a
i
 
p
a
l
m
a
t
u
s
 

T
h
b
e
,
 

モミ デ
オ
 ォ
 オチ ご ビ

ー
P
o
t
e
n
t
i
l
l
a
 
Dickinsii 

T
.
S
。
 
ユ
 ム
キ
 ミ
キ
 ン 

vs 
4—P. 

gelida 
C. 

A. 
M
e
y
.
 

コキ 
ン 

バ
 
ォ
 
ュ
ー
G
e
u
m
 

j
a
p
o
n
i
c
u
m
 

T
h
b
e
.
 

ダ オ
 
コ 

ポン 
サッ 

ゥ ー
ー
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G. 
s
t
r
i
c
t
u
m
 
A
i
t
.
、
 オ
 ホ 
ダ
 
オ
 

コ ュ
 コン 

サッ ー
G
.
 

d
r
y
a
d
o
i
d
e
s
 

§. Z. 
4
 
y
 
»
 
w
v
 ~
—
A
g
r
i
m
o
n
i
a
 

pilosa 
L
e
d
e
b
.
 
キ
ッ
 

と 
キ
ー
-
S
a
n
g
u
i
s
o
r
b
a
 
obtusa 

M
x
.
 

トゥ チ
 
サ
 
ッ ー

S
.
 
tenuifolia 

Fisch. 
var. 

a
l
b
u
m
 

Trant. 
et 

M
e
y
.
 
ナ
ガ
 
ボ
 

ば 
リ
 
レ
モ
 

カッ 
ウ
ー
E
o
s
a
 

m
u
l
t
i
f
i
o
r
a
 
T
h
b
g
.
 

ラオ 
バ
 
ラ
ー
-
P
r
u
n
u
s
 

i
n
c
i
s
a
 
T
h
b
e
.
 

+ 
メ 
ザ
 ッ
 ク 
ラ
ー
-
P
.
 

Ssiori 
Fr. 

S
c
h
m
.
 

N
I
S
 

ク
シ
 

(
L
e
g
u
m
i
n
o
s
 

e)。 
Cassia 

m
i
m
o
s
o
i
d
e
s
 
上
 
.
 カ
ム
 
ュ
 ラ 
ケ
ッ
 
メ
オ
 
—
A
e
s
c
h
y
n
o
m
e
n
e
 

indica 
I, 

» 
+
 
%
 
2 
—
l
L
e
s
p
e
d
e
z
a
 

bi- 

color 
Turcz. 

var. 
i
n
t
e
r
m
e
d
i
a
 

Mx. 
>, 
4
—
L
,
 
t
o
m
e
n
t
o
s
a
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4 

x 
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4
%
—
V
i
c
i
a
 
p
s
e
u
d
o
-
o
r
o
b
u
s
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et 

Mey. 
4
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a 
H
#
—
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m
p
h
i
c
a
r
p
a
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.
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(Nambu). 

(Continued). 

By HX. Matsudaira and 8S. ikemo. 
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(Zinaceae). 
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e
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r
u
m
 
nigrum 
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.
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.
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.
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.
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c
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ANZEIGE: 

Im December diese Jahres erscheint der 

Jahres-Katalog pro 1895 

des 

Wiener botanischen Tauschvereins. 

(Gegrundet 1845). 

In diesem Kataloge werden ca. 4000 Arten, Formen und Hybriden der 

interessantesten Herbarpflanzen zum Tausche und Kaufe angeboten. 一 -Es 

diirfte diese Liste somit die velistandigste und am Seltenheitem, sowie 

meuen Arten reiclste sein, die jemals publiciert wurde. 

Der Katalog wird allen Interessanten auf Verlangen gratis und franco 

zugesandt. 

J. WDoerfier 

Wien (Austria) I. Burgring 7. 
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