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Notes on Fucales 8.

Regeneration from rhizoid-piece

of Pelvetia germling to complete thallus

Naotsune SAGA

Saca, N. 1978. Notes on Fucales 8. Regeneration from rhizoid-piece of Pelvetia germling
‘to complete thallus. Jap. J. Phycol. 26: 1-4.

Eggs of Pelvetia wrightii were cultured in glass vessels.

Rhizoids derived from these

sporelings were cut into some pieces and cultured separately. As a result, these pieces
commenced successive cell divisions, and finally gave rise to new thalli like original
one. The new thallus formed new rhizoids, and these rhizoids were also capable of
forming new thalli when they were cut out and cultured again.

Naotsune Saga, Institute of Algological Research, Hokkaido University, Muroran,

051 Japan.

Not many instances have been known as
to the development of vegetative thalli from
isolated rhizoids. In moss, a chloronema
sometimes comes out from a rhizoid (BUNN-
ING and WETTSTEIN 1953). In Bryopsis,
induction of the thallus from a rhizoid is
experimentally known (JAcoBs 1951). In
Derbesia, a drop of protoplast gives rise
to a thallus (RIETEMA 1973). In Zonaria,
Dictyopteris, Grateloupia etc., sometimes the
thallus grows up from the rhizoid in culture
(KuMAGAI and INOH 1964, 1972, MURAKAMI,
INOoH and OHMORI 1967). As for the
Fucales, an embryo-like body is formed
naturally from the rhizoid of young embryos
(McLAcHLAN and CHEN 1972). On the
other hand, although the site of rhizoid
development is determined in Fucales eggs,
such as in Fucus and Pelvetia, the once
determined site is stable and Kkept irrever-
sibly (WHITAKER 1938, SAGA and NAKA-
ZAWA 1974). The relation between the

This work was partly supported by Research
Grant No. B-048003 from the Ministry of Educa-
tion of Japan.

stability in early stages like this and the
instability in later stages shall be analyzed
by further instances. The author confirmed
that rhizoids of Pelvetia sporelings bore
thalli, and it is dealt with in this paper.

Material and Methods

In November, 1974, Pelvetia wrightii was
collected from the beach of Charatsunai,
Muroran, Hokkaido. Fertilized eggs were
obtained according to ABE's method (ABE
1970). The eggs were sown on slide glass
plates as 1 egg for 1 plate, and they were
cultured being placed in petri dishes with
150 m/ PESI medium (TATEWAKI 1969), at
14°C, under white light of about 2000 lux,
alternating 14 hr light and 10 hr dark. The
culture medium was renewed monthly.
Thus, in half a year, several thalli of about
5cm in length grew up from a single egg.
These young thalli adhered to the slide
glasses by a number of 1 to 5mm long
rhizoids. Under a microscope, the rhizoids
were observed to consist of two differential
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parts, i.e. the thick brown part filled with
plastids, and the slender transparent part
wanting in plastids.

The transparent parts were cut into
about 3 mm long pieces for the experiment-
al materials. Five pieces were cultured in
test tubes containing 10m/ PESI medium
under the same conditions mentioned above.
Two months later, 2 to 3 mm long thalli
grew up from these pieces. These thalli
were transferred to the petri dishes con-
taining 150 m/ PESI medium. Thus, 40
dishes were prepared. These were then

cultured being divided equally into four
different conditions: 1) 14°C with 14 hr
photoperiod, 2) 14°C with 10 hr photoperiod,
3) 10°C with 14 hr photoperiod and 4) 10°C
with 10hr photoperiod. The culture medium
was renewed monthly.

Result

The transparent rhizoid piece (Figs. 1A,
2A) gradually became brown with an
increase in plastids in 2 or 3 days. After
a week, the rhizoid piece, filled with plas-

Fig. 1. Development of Pelvetia rhizoid piece.
cell divisions on the left, and a brown dividing one on the right, cultured for a week. B, rhi-
zoid cells containg full of protoplasm being divided transversely (arrowed), cultured for 2 weeks.
C, initial of upright shoot, 3-week culture, rhizoids are also developing. Arrow indicates a trans-
versely divided part. D, upright shoot in 4-week culture.
F, dichtomous thalli developed in 2-month culture. G, multiple thalli originated from a single
rhizoid piece, 8-month culture. Use scale in A for A-D; scale in E for E; scale in F for F.

A, two pieces, a transparent one yet without

E. upright shoot in 5-week culture.



tids, underwent cell division transversely
into smaller cells of about 50 yum in length
and about 20 ym in width (Figs. 1A, 2B).
Next, the cells became thicker gradually
(Fig. 2C), and after about 10 days longi-
tudinal divisions took place. Thus in two
weeks, some of them grew up already to
embryo-like bodies consisting of several
tens of cells, and differentiated new rhizoids.
These embryo-like bodies were further
divided in various directions and grew up
3-dimentionally. Sometimes, new rhizoids
came out from the parts of two or more cell
rows (Fig. 1C). In 3 weeks, the embryo-
like bodies grew up larger, and the largest
one which bore new rhizoids was measured
to be about 100 #m (Figs. 1C, 2E). Four
to five weeks after the inoculation, the
embryo-like bodies grew upright shoot
(Figs. 1D, 2F). In 2 months, 2 to 3mm
long erect thalli were seen with naked eye.
Some of them were developed into dichotom-
ous thalli (Fig. 1F). Thus 8 months after
the beginning, about 20 thalli of several
centimeters in length were obtained
from a single original piece cut out

Fig. 2. A, a rhizoid piece at the beginning of
culture ; B, the same cultured for 1 week; C,
cultured 10 days; D, cultured 2 weeks ; E, cultu-
red 3 weeks. F, cultured 5 weeks. Use scale
in F for A-F.

Saga, N.: Notes on Fucales 8. 3

from the primary rhizoid, especially under
the condition of 14°C, 14 hr photoperiod. In
other conditions, the growth was a little
delayed, but similar thalli also grew up
finally.

The new rhizoids of these regenerate
thalli were cut into a certain pieces again,
and cultured likewise. As a result, it was
found that the same embryo-like thallus
developed from these again. Thus, the
successive culture was possible.

Discussion

In a multicellular system, generally, the
constituent cells have same chromosome
configuration, but these cells of each organ
are differentiated each other. Sometimes a
cell which is dedifferentiated by isolation
from multicellular system acquires embryo-
nality, then it regenerates complete system.
In Pelvetia also, dealt with here, the paren-
chymatous and rhizoidal cells of sporeling
have probably the same chromosome con-
figuration. However, the rhizoid pole of
Pelvetia eggs are determined at the shaded
side when the eggs are illuminated uni-
laterally. In this way, if the polarity is
once determined, it is no more reversible.
Therefore, the rhizoid pole cannot be
altered to the shoot pole even if illuminated
reversely (SAGA and NAKAZAWA 1974). How-
ever, as is seen in the above experiments,
after the actual growth of isolated rhizoids
it can develop an upright shoot. This fact
shows that some changes occured in chara-
cteristics of protoplasm in the course of
growth of the rhizoid. It is considered that
the rhizoid-piece derived from Pelvetiasporel-
ing gains embryonality by means of injury
and isolation. It begins normal morpho-
genesis like a original sporeling.

As remarked in the result of experiments,
the successive culture is possible. This
will open a way of new approach to the
study of fucaceous algal development.

The author wishes to express his grati-
tude to Prof. Y. SAKAI and Dr. M. TATE-
wAKI of Hokkaido University for their
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guidance in experiments. Thanks are also
due to Prof. S. NAKAZAWA and Assoc.
Prof. M. ABE of Yamagata University for
their reading of the manuscript.
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Notes on Fucales 10. Inhibition of rhizoid formation
and division by gossypitrin in Fucus eggs

Singo NAKAZAWA

Nakazawa, S. 1978. Notes on Fucales 10. Inhibition of rhizoid formation and cell divi
sion by gossypitrin in Fucus eggs. Jap. J. Phycol. 26: 5-7.

Eggs of Fucus evanescens, just after fertilization, were cultured in sea water. contain-
ing gossypitrin, a flavonoid. As a result, in culture with 107 M gossypitrin, rhizoid
development was completely inhibited while cell divisions took place twice up to 4-cell
stage. When the egg was transferred from natural sea water to 5x 1074 M gossypitrin-
sea water earlier than 8 hr after fertilization, cell division ceased at 4-cell stage and
rhizoid occurred in 65% eggs. While cell divisions took place normally and rhizoid
development occurred in more than 70% eggs when transferred to gossypitrin-sea water
later than 10 hr after fertilization. It those eggs, undergoing cell division without
rhizoid in gossypitrin-sea water, are transferred to normal sea water, rhizoid begins to
develop.

Singo Nakazawa, Department of Biology, Yamagata University, Yamagata, 990

Japan

According to personal communications of
Dr. TosHI0O NAKABAYASHI, Shizuoka Uni-
versity, gossypitrin, a flavonoid, inhibited
in body weight of rats when it was fed
successively for 10 days at 100 mg a day.
The present author received gossypitrin
from him and it was tested for Fucus eggs.
A part of this experiment was preliminarily
described formerly (NAKAZAWA 1969). Later,
similar experiments were repeated extending
over 1969 to 1972. As a result, it was
found that gossypitrin inhibits formation of
rhizoid without disturbing cell divisions up
to 4-cell stage, but further division is
inhibited. These experiments were carried
out at the Institute of Algological Research
of the Hokkaido University, Muroran.

Material and Method

Gossypitrin (MW=480) was taken out and
purified by Dr. NAKABAYASHI from spo-
rangiophores of FEquisetum arvense. By
dissolving this agent in natural sea water,
a series of culture media were prepared:
0.5, 1.0, 2.5, 5.0, 7.5 and 10.0 times 107* M
gossypitrin-sea waters. For preparation of
these media, 48 mg gossypitrin was put
into 100 m/ natural sea water, and it was
warmed to 80°C for complete dissolution.
By this process, the medium first turned to
yellowish green, then gradually to orange
color, which was cooled to 18°C. Thus
was obtained the stock medium (107° M),
which was diluted to make the above series.

Fresh spores of Fucus evanescens, just
after being liberated from receptacles and
naturally fertilized, were sown in these
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Fig. 1. Rhizoid formation in Fucus evanescens
eggs cultured with sea water containing gos-
sypitrin at various concentrations. 1hr af=one
hour after fertilization.

media contained in petri dishes, 70 mm in
diameter and 15 mm in height. Depth of
the medium was about 4 mm. These cul-
tures were placed under diffuse light of
the laboratory, at about 18°C. Thus, eggs
sank and adhered to the bottom of the
dish. One hour after being sown, the eggs
were examined under a microscope, and it
was confirmed that there was no rhizoid
formed yet. Density of the eggs was about
1 or 2 individuals per 1 mm?®

Next, eggs were kept first in natural sea
water, then transferred to 5x107* M gos-
sypitrin-sea water at various times after
fertilization, and were observed 36 hr after
being fertilized to know the time when
gossypitrin was most effective.

Results with Discussion

Observation at 16 hr after being sown
revealed that 34 of 84 (i.e. 34x100/84=
40.4-+5.3%) eggs formed rhizoid in control
culture. However, it was 45.7+£5.1% in
0.5x107* M, 29.3+4.9% in 1X10™* M, 223+
50% in 25X107* M, 29.1+6.1% in 5x10°*
M, 31+1.7% in 75%X10™* M, and 0% in
10107 M of gossypitrin. Likewise, ex-
amined at 24 hr and 36 hr after sowing,

the results are indicated in Figure 1.

In those eggs not forming rhizoid being
cultured with gossypitrin, for instance at
concentration of 5.0x107* M, nuclear and
cell divisions took place successively into 2,
3 or 4 cells, so far as cultured with gos-
sypitrin of the same concentration. When
transferred to control sea water, rhizoid
began to bulge out of one or two cells of
the cloven egg and it was elongated (Fig. 2).

Rhizoid formation in Fucus eggs when
transferred from gossypitrin-sea water to normal
sea water after cleavage without rhizoid forma-

Fig. 2.

tion. (a) Two rhizoids bulged out from one
region previously cut into two by a septum, (b,
¢, d) one rhizoid bulging after cleavage.

In the next experiment, eggs were first
sown in petri dishes containing control
sea water just after fertilization. Then
they were dividedly transferred to 5x107*
M gossypitrin-sea water at (a) 4 hr, (b) 6
hr, (¢) 8hr, (d) 10hr and (e) 12hr after
fertilization, and cultured in the same way.
Obgervation at 36hr after fertilization
revealed that in control culture 992 eggs
formed normal embryos congisting of more
than 50 cells and one rhizoid. While, in
(a) culture rhizoid formation was 44100/
80=55% and most of the individuals includ-
ing rhizoidless ones were cloven into 2 to



4 cells. Likewise, in (b) culture, rhizoid
was 65.5% and cell division was the same.
In (c) culture, rhizoid was 65.7% and cell
division was also the same. In (d) culture,
rhizoid was 70.3% with normal cell division,
and in (e) culture, rhizoid was 76% with
normal cell division. The difference in per-
centage between (c) and (d) cultures is not
very remarkable, while the degree of cell
division differs clearly between the two.
These implies that the critical time for
inhibitory effect of gossypitrin for rhizoid
formation as well as for further cell
divisoin is between 8 hr and 10hr after
fertilization. Because, if the egg is trans-
ferred to gossypitrin earliear than 8 hr after
fertilization, cell division ceases at 4-cell
stage, and rhizoid formation is lowered to
65%. While cell divisions continue nor-
mally and rhizoid formation is increased to
70% if they are transferred to gossypitrin
later than 10 hr after fertilization. This is
consistent with report of QUATRANO (1968)
that proteins for cell division and rhizoid
development are synthesized between 8hr
and 10 hr after fertilization. Thus occur-
rence of rhizoid is inhibited by gossypitrin
as well as the cell division, while the latter
takes place up to the 4-cell stage even in
the egg which does not form a rhizoid in
gossypitrin. Therefore, the rhizoid for-
mation and the cell division are controlled
by independent factors as reported formerly

Nakazawa, S.: Notes on Fucales 10. 7

(NAKAZAWA 1972).

Gossypitrin was first taken out from
yellow flowers of Gossypium (PERKIN 1916).
Later, the same was obtained from Chrysan-
themum flowers (GEISSMAN and STEELINK
1957) and from Equisetum stroboli (NAKA-
BAYASHI 1958, KUTNEY and HALL 1971).
Considering from the present experiments,
it seems that gossypitrin takes part in
regulation of growth in morphogenesis of
these plants.
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The formation of calcium carbonate crystals in
Halimeda incrassata with special reference

to the role of the organic matrix

Hiroshi NAKAHARA and Gerrit BEVELANDER

NAaKAHARA, H. and G. Bevelander 1978. The formation of calcium carbonate crystals in
Halimeda incrassata with special reference to the role of the organic matrix. Jap.

J. Phycol. 26: 9-12.

This study deals with the formation of calcium carbonate crystals in the green alga

Halimeda incrassata at the ultrastructural level.

Crystal formation occurs within tube-

like organic envelopes in the intercellular space. These envelopes are derived from the
organic matrix adjacent to the cell wall of the coznocytic filament and exhibit a double

walled structure.
size and shape of the crystals.

The envelopes act as sites of crystal initiation and also regulate the

Hiroshi Nakahara, Josai Dental College, Sakado, Saitama-ken, 350-02 Japan ; Gerrit
Bevelander, Bermuda Biological Station for Research, Bermuda.

It has been reported that a feature
common to all calcareous algae is the
presence of gelatinous or mucilaginous
(organic) substances associated with cell
walls (LEWIN 1962). It was further sug-
gested that this substance may be involved
in the deposition of crystalline material
(KoBayasHI 1971). Recent studies (WILBUR
et al. 1969 ; BOROWITZKA et al. 1977, 1974)
dealing with the problem of calcification in
Halimeda, a typical calcareous alga, have
failed to confirm the presence of an organic
matrix in the intercellular space, the site of
crystal formation.

The discrepancy in regard to these ob-
servations prompted us to re-examine
Halimeda at the electron microscope level
in order to ascertain whether an organic
matrix is present, and if so, what role it
plays in crystal initiation and growth. The
present report describes the results of this
study.

Halimeda 1incrassata was collected in

Harrington Sound, Bermuda, during the
month of July. Immediately after removal
from the water, the apical and second
segment of the thallus was removed, cut
into small pieces and fixed as follows: (1)
in veronal buffered (pH 7.4) glutaraldehyde
(59%) sol. for one hour, then washed in
buffer and post fixed in cacodylate buffered
0£0, 1% for 45 min. (Fixation times were
of relatively short duration to avoid dis-
solution of aragonite crystals.) The ma-
terials were routinely dehydrated and
embedded in Araldite 502. Sections were
cut with a glass and diamond knife and
stained with lead citrate (2% in 1/10N
NaOH) or 2% solution of uranyl acetate
followed by lead citrate. Thick sections
were also prepared and stained with tolui-
dine blue in 402 alcohol.

The basic structure of Halimeda is the
coenocytic filament. The filaments of the
outer surface of the thallus are in contact
with one another and form a boundary
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Fig. 1. Transverse section of filament, (F), showing numerous spherical bodies (Sb), and meta-
chromatic coat (Mc), adjacent to filament wall. %800 Figs. 2-6. Transmission electron micro-
graphs of portions of the filament wall showing development of crystals. Fig. 2. Cr, crystal;
E, associated organic envelope; Fw, filament wall; O, network of organic substance (matrix).
Fixed in veronal buffered 1%, OsO, for 30 min., unstained. x43,000 Figs. 3-4. Sections illustrated
in these figures were fixed in veronal buffered 1% OsO, for 30 min., stained with uranyl acetate and
lead citrate and demineralized during the staining process. Fig. 3. Tube-like envelope (E), pro-
jecting from filament wall. Small crystals (C), present in some envelopes. x60,000 Fig. 4.
Tubes (envelopes) more highly developed showing crystals growing within tubes. x60,000 Fig. 5.
Thick section showing randomly arranged large mineralized crystals. x20,000 Fig. 6. Selected
area of intercellular space showing thin inner and thick outer wall of envelopes surrounding
growing crystals (arrows). Uranyl acetate-lead citrate stain. x 140,000
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against the sea water. Between the fila-
ments there are extensive spaces in which
aragonite crystals are deposited as the
thallus matures. The filaments are bounded
by a filament wall and contain in addition
to several cytological components such as
mitochondria and chloroplasts, large spheri-
cal bodies that stain metachromatically with
toluidine blue (WILBUR et al. 1969). These
bodies also occur in the intercellular space.

Adjacent to the filament wall is a zone
of organic matrix that stains metachromat-
ically (Fig. 1). This matrix also occurs as
scattered patches throughout the inter-
cellular space. Originally, the matrix ap-
pears somewhat fibrilar. Subsequently, this
material undergoes a reorganization (poly-
merization ?) to form randomly arranged
tube-like envelopes. After this occurs,
crystals appear within the envelopes (Fig.
2). Initially, the envelopes are most numer-
ous in the region adjacent to the filament
wall. Continued development results in the
differentiation of additional envelopes
throughout the intercellular space. One, or
more, crystals are initiated within the
envelopes (Fig. 3, 4); they continue to grow
until envelopes are completely filled, giving
rise to straight needle-like crystals charac-
teristic of the mature state (Fig. 5). At a
relatively high magnification, the crystal
envelope (Fig. 6) is shown to be double
layered, consisting of a thin inner and
thick outer wall.

We have demonstrated the presence of
an organic substance in the intercellular
space in Halimeda which is in agreement
with the observations concerning other
calcareous algae (LEWIN 1962). Our inves-
tigations disagree, however, with those in
which an organic matrix was not observed
(WILBUR et al 1969; BOROWITZKA et al.
1974, 1977).

Matrix have been defined (EASTOE 1968,
KoBAYASHI 1971) as a substance that is (1)
in existence before crystal initiation occurs,
(2) is the medium in which crystals develop,
and (3) subsequently encloses the crystals
spacially. The intercellular organic material
observed in Halimeda conforms to the above

criteria and accordingly, justifies the use of
the term matrix. Further, the high degree
of organization is in agreement with the
previous contention in regard to the charac-
ter and role of the matrix in algae.

The presence of envelope-like structures
has been described in association with
crystals or crystal formation in higher
plants (ARNOTT 1966), Earthworms (NAKA-
HARA and BEVELANDER 1969) and Molluscs
(BEVELANDER and NAKAHARA 1969 ; ERBEN
and WATABE 1974).

This study has demonstrated that the
matrix is involved in the following in
regard to crystal formation: (1) the matrix
gives rise to envelopes, (2) the envelopes
act as specific sites in which crystal initi-
ation occurs, (3) they also regulate the
growth (size) and shape of the crystals.

The matrix derived envelopes are highly
organized randomly arranged structures.
Since the crystals are enclosed within
envelopes, the arrangement of the crystals
coincides and is dependant on the arrange-
ment of the envelopes.

It is apparent that an organic matrix is
present in the intercellular space, and
further, it is intimately associated and
plays a decisive role in the initiation,
growth, shape and arrangement of the
aragonite crystals in H. incrassata.
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New species and new combinations in the genus

In this paper, 1 new species, 3 new varieties, 2 new forms and 2 new combinations in the
genus Stauroneis are described and illustrated. They are Stauroneis agrestis Petersen
var. inflata var. nov., S. kriegeri Patr. form. lanceolata form. nov., S. legumen (Ehr.) Kitz.
var. elliptica var. nov., S. legumen var. nipponica (Skv.) comb. nov., S. nobilis Schum.
form. densestriata form. nov., S. pseudotenera sp. nov., S. smithii Grun. var. balatonis
(Pant.) comb. nov. and S. staurolineata Reim. var. japonica var. nov.

Hiromu Kobayasi, Department of Biology, Tokyo Gakugei University, Koganei-shi,
Tokyo, 184 Japan; Kazuo Ando, Toyooka Senior High School, Toyooka, Iruma-shi,

Saitama-Ken, 358 Japan.

In the course of the taxonomical and
ecological studies on the diatoms found
from various parts of Japan, about fifty
forms belonging to the genus Stauroneis
were distinguished. Among these forms,
a review of the literature has failed to
reveal the names for six ones. According-
ly, they are presented here as new entities
together with two new combinations.

1. Stauroneis agrestis Petersen . var.
inflata var. nov——(P1. 1. Fig. 1-3)

Valvae lanceolatae vel lineari-lanceolatae,
apicibus protractis, rostratis vel capitatis,
26-30 pm longae, 6-7 #m latae. Raphe
recta, filiformis, fissuris terminalibus curvatis
in idem directiones. Area axialis angusta,
linearis, area centrali anguste dilatata versus
duo margines valvae. Striae transapicales
radiantes, circiter 25-30 in 10 #m, delicatis-
sime punctatae.

Valves lanceolate to linear-lanceolate with
protracted, rostrate to capitate ends, 26-30
pm long, 6-7pm wide. Raphe straight

filiform, terminal fissures curved in the
same directions. Axial area narrow, linear,
central area narrowly widened to the both
margins of the valve. Transapical striae
radiate and delicately punctate, about 25-
30 in 10 pgm.

This variety is distinguished from the
nominate variety by the convex margins
and the narrow and linear fascia bordered
by a raw of coarse puncta. This taxon
has been found on mosses, Pallavicinia
longispina Steph. and Reboulia hemi-
aphaerica (L.) Raddi in the Onagara Lime-
stone Cave in Qoita Prefecture. Similar to
the nominate variety (HUSTEDT 1943, p. 153,
1959 p. 783), this taxon also seems to be
an aerophile and moss form.

Holotype : H. K. T-65in coll. H. KOBAYASI

Iconotype : Pl 1. Fig. 1 & 2, photomicro-

graph and figure of the same specimen.

Type locality: Yaku-shima, Kagoshima

Prefecture.
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2. Stauroneis kriegeri Patr. forma lance-
olata forma nov.——(Pl. 1. Fig. 4-6)
Valvae lanceolatae, apicibus rotundatis
vel leviter rostratis, 29-32.5 #m longae, 5-
6.5 ym latae. Raphe recta filiformis. Area
axialis linearis, leviter dilatata in media
parte valvae, area centrali anguste dilatata
versus duo margines valvae. Striae trans-
apicales penitus radiantes, circiter 26-30 in
10 gm. Puncta tenuia sed distincta.
Valves lanceolate with rounded to slightly
rostrate ends, 29-32.5pm long, 5-6.5pm
wide. Raphe straight filiform. Axial area
linear, slightly widened at the center of
the valve, central area narrowly widened
to the both margins of the valve. Trans-
apical striae radiate throughout, about 26-
30 in 10 gm. Puncta fine but distinct.
This forma is distinguished from the
nominate variety by the rounded to slightly
rostrate and not capitate apices of the
valve and somewhat larger size. This
taxon has been found from Arima-dani
Gorge attached on Conocephalum conicum
(L.) Dum. and Bryonoguchia molkenboeri
(Lac.) Iwats. et Inoue.
Holotype : H. K. T-66 in coll. H. KoBaYASI
Iconotype: Pl I. Fig. 4 & 5, photomicro-
graph and figure of the same specimen.
Type locality : Arima-dani Gorge, Saitama
Prefecture.
3. Stauroneis legumen (Ehr.) Kuetz. var.
elliptica var. nov.——(Pl. 1 Fig. 11-13)
Valvae ellipticae vel elliptico-lanceolatae,
apicibus leviter rostratis, 20-31 #m longae,
7-8 pm latae. Pseudosepta conspicua in
valvam dilatata usque ad circa longitudines
apicum. Raphe recta et filiformis. Area
axialis angusta et linearis, area centrali
anguste dilatata versus duo margines valvae.
Striae transapicales penitus radiantes, 28-
29in 10 gm. Puncta circiter 25-30 in 10 g#m.
Valves elliptical to elliptical-lanceolate
with slightly rostrate ends, 20-31 ym long,
7-8 ym wide. Pseudosepta present extend-
ing into the valve about the length of the
ends. Raphe straight filiform. Axial area
narrow, linear, central area narrowly
widened to the both margins of the valve.
Transapical striae radiate throughout, 28-

29 in 10 gm. Puncta about 25-30 in 10 pm.

This variety is distinguished from the
nominate variety by its not undulate
marginge. This taxon has been found from
Toyako Lake in Hokkaido, Kizakiko Lake in
Nagano Pref. and ponds in Musashikyuryo-
shinrin Park in Saitama Pref..

Holotype : H. K. T-67 in coll. H. KOBAYASI

Iconotype: Pl. 1. Fig. 11 & 12, photo-

micrograph and figure of the same
specimen.

Type locality : Toyako Lake, Hokkaido.

4. Stauroneis legumen var. nipponica
(Skv.) comb. nov.—(Pl. 1. Fig. 7-10)

Stauroneis smithit Grun. var. nipponica
Skv. Philippine J. Sci. 61(1): 33. pl.10. f.
23. 1936.

Valves linear-lanceolate with slightly
triundulate margins and long rostrate ends,
30-50.5 #m long, 7.5-10 #m wide (Skvortzow
gives 34 ym long and 6.8 ym wide, however
the measurement on his figure being 8 ym
wide). Pseudosepta present extending into
the valve about the length of the ends.
Raphe straight and filiform. Axial area very
narrow, linear, central area narrowly
widened to the both margins of the valve.
Transapical striae radiate throughout, 24-
29 in 10 gm.

This variety is distinguished from the
nominate variety by the shape of the valve.
Skvortzow treated this taxon as a variety
of Stauroneis smithii, whereas the authors
consider it as distinct from S. smithii
because the structure of stauros and the
arrangement of striae is more closely
related to Stauroneis legumen. This taxon
has been found from Toyako Lake in
Hokkaido, Kizakiko Lake and Shinsyuryu-
ike Pond in Nagano Prefecture, Sanpoji-
ike Pond in Tokyo, Senjoga-ike Pond, ponds
in Musashi-kyuryoshinrin Park in Saitama
Prefecture and Otoko-ike Pond, Usi-ike
Pond, Koridono-ike Pond in Niigata Pre-
fecture.

5. Stauroneis nobilis Schum. forma den-
sestriata forma nov.——(Pl. 1 Fig. 14, 15)

Valvae lanceolatae, apicibus protractis et
capitatis, 72.5-77 pm longae, 13.5-15 um
latae. Raphe linearis, leviter dilatata in
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media parte, fissuris terminalibus quaestio-
signi-formibus. Area axialis linearis, area
centrali anguste dilatata versus duo margines
valvae. Striae transapicales penitus, radi-
antes, circiter 22-26 in 10 ym, puncta ir-
regulariter disposita apprime in media
parte valvae.

Valves lanceolate with protracted capitate
ends, 72.5-77 pm long, 13.5-15pm wide.
Raphe linear and slightly broadened between
valve center and ends, terminal fissures
question mark shaped. Axial area linear,
central area narrowly widened to the
both margins of the valve. Transapical
striae radiate throughout, about 22-26 in
10pm, puncta irregularly arranged especially
in the middle part of the valve.

This taxon is distinguished from the
nominate variety by the fineness of the
striae and from form. capitata by the
smaller size and fineness of the striae.
This taxon has been found rarely from
Shibayama-numa Pond and Okushin-numa
Pond in Saitama Prefecture and Ikedako
Lake in Kagoshima Prefecture.

Holotype : H. K. T-68 in coll. H. KOBAYASI

Iconotype: Pl. 1. Fig. 14 & 15, photo-

micrograph and figure of the same
specimen.

Type locality : Shibayama-numa, Saitama

Prefecture.

6. Stauroneis pseudotenera sp. nov.——
(P1. 2. Fig. 26-28)

Valvae lineares vel lineari-lanceolate,
apicibus anguste rostratis, circiter 29 gym
longae, circiter 4.5 ym latae. Pseudosepta
conspicua in valvam dilatata usque ad circa
longitudines apicum. Raphe recta et fili-
formis. Area axialis valde angusta et
linearis, area centrali anguste dilatata
versus duo margines valvae. Striae trans-
apicales penitus convergentes et valde
tenuis, circiter 38 in 10 gm.

Valves linear to linear-lanceolate with
narrow, rostrate ends, about 29 um long,
about 4.5um wide. Pseudosepta present
extending into the valve about the length
of the ends. Raphe straight and filiform.
Axial area very narrow and linear, central
area narrowly widened to the both margins

of the valve. Transapical striae convergent
throughout, very fine, about 38 in 10 pm.

This taxon is similar to Stauroneis tenera,
but distinguished by the convergent stri-
ation. This species is also similar in the
structure of central nodule and pseudosepta
to Stauroneis smithii and its allies and
Stauroneis ignorata var. rupestris, but is
distinduished by the dense and convergent
striation. This taxon has been found rare-
ly on the moss Eurhynchium polystictum
Par., collected from Mt. Gozaisyozan in
Mie Prefecture.

Holotype : H. K. T-69 in coll. H. KOoBAYASI

Iconotype: Pl. 2. Fig. 26 & 27, photo-

micrograph and figure of the same
specimen.

Type locality : Mt. Gozaisyozan, Mie Pre-

fecture.

7. Stauroneis smithii var. balatonis
(Pant.) comb. nov.—(Pl. 2. Fig. 21-25)

Stauroneis balatonis Pant. Kies. order
Bacill. Balaton 27. pl. 2 f. 39, 40. 1901.

Valves protract-lanceolate to rhombic-
lanceolate with acute ends, 27-46.5 ym long,
7-95 um wide. Conspicuous pseudosepta
present. Rapha straight and filiform. Axial
area narrow and linear, central area nar-
rowly widened to the both margins of the
valve. Transapical striae slightly radiate
throughout and finely punctate, 22-30 in
10 pm.

This taxon is distinguished from the nom-
inate variety by the smooth and not undu-
late margins. HUSTEDT (1959 p. 810) treated
this taxon as a synonymy of Stauroneis
smithii var. incisa. However, as seen in the
original illustration by Pantocsek, var. incisa
(cf. PL 1. Fig. 16) has broad lanceolate valve
with conspicuously constricted sides and
these two taxa is not the same. This taxon
has been found from Aokiko Lake in Naga-
no Prefecture.

8. Stauroneis staurolineata Reim. var.
japonica var. nov.

Valvae lanceolate, apicibus acutis subro-
stratis, 95-128 ym longae, 17-20.5 ym latae.
Raphe linearis, dilatata leniter mediam
partem valvae et apices, fissuris terminalibus
questio-signi-formibus et bifurcatis circa
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3 ym ab apicibus valvae. Area axialis line-
aris, aliquantum latae, area centrali anguste
dilatata versus duo marginis valvae et sine
costis pellucidis longitudinalibus. Striae
transapicales leviter radiantes, circiter 16-17
in 10 ym. Costae longitudinales parallelae,
non undulatae et interruptae ad faciam
transversalem, circiter 16-20 in 10 ym.

Valve lanceolate with acute subrostrate
ends, 95-128 ym long, 17-205um wide.
Raphe linear, slightly broadened between
valve center and ends, terminal fissures
question mark shaped and forking about
3 pm from the valve ends. Axial area linear
and somewhat broad. Central area narrowly
widened to the both margins of the valve
and without crossing longitudinal ribs. Trans-
apical striae. slightly radiate, about 16-17 in
10 ym. Longitudinal ribs parallel, not undu-
late and interrupted at the transapical facia,
about 16-20 in 10 gm.

Though this taxon was invalidly described
by H. KoBavasHi (In ANDO et al. 1971)
under the name of Stauroneis stodderi Lewis
var. japonica, it seems better to combine
with S. taurolineata by having large terminal
fissures. This variety is distinguished from
the nominate variety by the absence of
longitudinal ribs passing through the stauros
and denser longitudinal ribs and also distin-
guished from S. stodderi by the large ter-
minal fissures, the coarser transapical striae
and the denser longitudinal ribs. This taxon
has been found from Senjoga-ike Pond
in Saitama Prefecture, Shinsyuryu-ike Pond
and Biwa-ike Pond in Nagano Prefecture,

Ko-numa Pond and Oomine-numa Pond in
Gumma Prefecture (YAMAGISHI and KOBA-
YASI 1971 as S. stodderi var. japonica).
Holotype : H. K. T-70 in coll. H. KOBAYASI
Iconotype: Pl. 2. Fig. 18 & 19, photo-
micrograph and figure of the same
specimen.
Type locality : Senjoga-ike Pond, Saitama
Prefecture.
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BAZHOKELE L Y 55 BERE L= Gonium pectorale Miiller (DT
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Gonium pectorale Milller isolated from paddy field soil collected
from various localities in Japan

Mamoru KusumMoTO*, Sachiro SONODA*, Minoru KAJiNO* and Nobumiti HAMAMATU*

KusumoTo, M., S. SoNnoba, M. KajJino and N. HaAMAMATU 1978.
lated from paddy field soil collected from various localities in Japan.
26 : 19-26.

Many samples of surface soil were collected from 286 different paddy fields in Japan.
Although a total of 311 clones of Gonium were isolated from dry soil samples and sev-
eral species of Gonium were recognized, only two taxa of Gonium pectorale MULLER,
namely var. pectorale and var. praecox Pocock, were treated in this report. The latter
variety was reported for the first time in this country. As to the distribution of these
two varieties in Kanagawa Prefecture, it became known that the former was widely
distributed in most of the paddy fields surveyed, but the latter was restricted to only
four out of the 286 paddy fields. Morphological observations through the life cycles of
the two varieties were described in detail. Also, it was reported that germination of
zygotes after preserving in dry soil for years or in organic solvent for a month was
observed.

Gonium pectorale iso-
Jap. J. Phycol.

Mamoru Kusumoto, Sachiro Sonoda, Minoru Kajino, Nobumiti Hamamatu, Kena
gawa Prefectual Education Center, 4210 Fujisawa, Fujisawa-si Kanegawa 251

Japan.

Gonium Bizi3, chETa—nm 4,2 dbk - duzk
R LY 7TE2EEI MO TVBA, KHoib -
B KERECLRBOEL NV ELHHTH LD
EHBEIh T3, LoL, KPED Gonium D4y
B4, 3 X OVETRE BIT % Al i & 37y

Wt H (1976) 1A IED Eudorina BOWRIC I
W, SEEORE#EL LTHENEES XL OERIID
WTHRHTAEA, BRLLORERBOBEN L
b, M—&HT o2 e —vEEE (clonal cul-
ture) 1= XA HEHESDRHTHS L L,

EE DI, RITEM HERE LIoKELE X v o H
BWELIS1L 2 e —v o Gonium =oWTHER X

AW RIISCRERIPIE (BR4EEREFRF992510)
X BRRO—EWTH D,
*WRNBNEF v & —rEE (251 IR
IR 4210)

OHTOBE X T » TRic, AR TR OMHEEOK
L5\ G. pectorale var. pectorale }, HAFEL
®|in B G. pectorale var. praecox POCOCK z+D
LWTHE Lcu.

HHEEFE

REt oSS L UREYNL, Wi (XD 1976)
LRBETH D, AkHL, FMEHD 286 HATOAKHE X
bR Ui B 18 o, B 9o AT
(zygospore) HiZANaF (parthenospore) DFIFEE
i, ik (1671, 1972),STARR (1873), @b (1976)
IZHE Ui,

BEBERAETH -7, B 7L b h—3
vy (CAvE & Pocock 1951, Pocock 1951,
HypE & GARODOLLA 1953) =Xk b, ¥5F vHE
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1311% A+ Vv v 7 A - (Pocock 1955, STEIN 1958)
Lo T%éfﬁﬁ% L/f\:o

BREER

1. HhE

G. pectorale %, @ 16 HOHNAL &1 5 FiRK
DIEFHW i LO LI OB T, AL hLELT
b ilicEsth LTuv s, BREM T X - T,
SflfgF iz afilnt hica L Anhb,

BEOBRMO £y 31325 12 o Mifasike
FIL, FoPhcit 4 MR FER KA LT
% (Figs. 1, 2, 5, 6), ohboMiurikethrs
K5 E5F VvBRIECTEER TV, ZOENBET
OB ELBEIhD,

M 2 ADERONAEYE L, NAEOERIZ
#ELC 2oL H 5, BRaixdiaoiimc 18
Bdbh, EZEORZIORELTW5, EREK
KT, Fodizizer /4 ¥ (pyrenoid - BEIR) H
»5 (Figs. 3, 4),

G. pectorale i3, Th¥ TR 2EMIMBR T
% (Pocock 1955),

(1) G. pectorale MULLER var. pectorale (Figs.
1 and 5),

AFRr MULLER (1773) 12X W BEICHEIh
(Pocock 1955), fRMhizd X<abhTxkh, K
Hers TR EE-BEIND Gonium TH5,

BEBFERIIAEL, Thuicitr LTw5, B
DEEOHIIERE I\ LB e LTW54,
PRI D 4 FIRIAEDORAE L Lich Dai% s,

MMz REVWEREOEY L2 14 F 1L, BHA
MBI TH B, SBET B & HEMHOK 1
fands (Fig. 3),

FEfRI3H0 80x 80 pm, MAMYILE X4 15 um, LY 12
pm Th 1,

(2) G. pectorele var. praecox Pocock (Figs.
2 and 6),

AZM L Pocock (1955) iz X bk X hlE& &
NICODBFEH THBM, TOBRFEMORERTmIh T
H5Bo

BUEARE R I BN & L, RO TH D, FEE
DREOMIIIINET, Bl L TkD, ZOkd
MM DI\ BEE LT B FIRIc e » T B,
2D X 5 BN, HIRO®IR 1/2BETHB
%, MDA BRLR L hLRRL Lo Th b,

Ao 4 AL TTI 2 BB 5 LARAFTH D,

marici, 1EORBO LV, 1 FEERBOKA
H5o HIAD R D B I\ NE L var. pectorale
LyxEv (Fig. 4,

BEthiz# 50x50 um, MR X4 18 um, §F 11
pm THo 1o,

2. WG

Gonium JBD MEHEAETT1X, BEEHNT 5 3TXC
DHFEA S 2 I 3~4BISH LT 5 7 7 (pla-
kea) LMENBIURD R AR T 5,

75y TR OB, ¥, BBL Mo EE
HrERL, v/ 1 FoMRIRE D, 25T
R DR WATEEL, AR ->T2Milas
ke TOH—FUNMAED EE L MILIILKD
> YEEEZ U, 2 fifailiciz 90° EiE LTAH
Mt d & oMokl s IFEAOME LD,
AR, B-AHmEEAROHRCHINT B,
338, H—RHUBOEAR ML W E Ll thF
2T ooMilari—Hicich, F—NAmEEC L
TA Lotk HicThic i E—o%0 & SFiTe
DENLEFT L, /B Ul L2 iz flg)
THX512cb,

< AR X » T 16 Mg % (Fig. 7).
Z DB TR AR RAEBDET BMBN ST 5 7
DAL/ X 5 il LTw52%, inversion (J
) Ik o TRACEI T3 & &b, KAl 2
AORAEXH L THDBRhc@n LIAD 2, RAE
O EHIERITL - TIRBEHA, BRbO¥ 5 F i
B - Tkl %, Tk L7ciRBE AL, NAEOR
AT rMmEHIMc L, HEohLflrliie LTEEEL
BT 5,

IR 40001ux, kLS, R 27°C, A5 (soil-
water bi-phasic medium) (PRINGSHEIM 1964) T
G. pectorale var. pectorale DIkHEFRORM A%
BRLICECA, THAVBRE LU CHBRE BT ¥
T 20T ZE L, X HIRBEAER - kil Tz 2
MM AT LT, Tiebb, LEO LM T G. pectorale
var. pectorale OMEMEEFIOY 1 7 V22205 TH »
720 Salto & lcHIMURA (1975) (X AME A s
T G. multicoccum OEHAEFIOY 1 7 LETN,
36°C T8Il THB L L, ThrbMEERKIX
12TH 5B & Lo £LT, G. multicoccum (T3IHD
e THRIREOENLDOD—D2THAH S5 &L LT
5o

ARz s 5 G. pectorale var. pectorale }
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Fig. 1. Vegetative colonies of Gonium pectorale var. pectorale.

Fig. 2. Vegetative colonies of Gonium peciorale var. praecox.

Fig. 8. Cell of Gonium pectorale var. pectorale a. flagella b. contractile vacuole c. nucleus
d. nucleolus e. pyrenoid f{. eyespot g. chloroplast.

Fig. 4. Cell of Gonium pectorale var. praecox a. flagella b. contractile vacuole c¢. nucleus
d. nucleolus e. pyrenoid f. eyespot g. chloroplast. 34
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40pm
Bt i

Fig. 6.

Fig. 7. Plakea formation of Gonium pectorale.
Before cell division, 2:2-celled stage,

lower is lateral view. 1:
4: 8-celled stage, 5: 16-celled stage.

G. poctorale var. praecox r oI ity 1%
7S T0~80 pm Dk ¥ 7eBERICHIR L7 BRIRRE AT
PIRE B DR L, $HEL 35~40 pm DK X X DOFF
R CIRBHADR A E 5 2 L Th B, BHli%h prae-
cox }, ZoZ LicihzklLTuws (Pocock 1955),

Fio, BB % s, G. pectorale var.
praecox TIXKE L, BVLEREOBINES CHE
Sha,

3. BiEERE

EAFOWR: Wi Li% 27 = —v (clone) %,
[[{l—27r — v NTOREAEMNIBE IR h -7

Fig. 5. Vegetajive colonies of Gonium pectorale var. pectorale.
Vegetative colonies of Gonium pectorale var. praecox.

The upper is frontal view. The 7
3 :4-celled stage,

STEIN (1965a) % G. pectorale » 33 OAF AT
#1775 5 4EH (sexual population) [H]-CoOVER A
tea pH, WER DKM TN, i, #
HFID G2 & LT (STEIN 1966) k5o
Ex v e T3/ BL0 Foftt o A (STEIN
1965b) AMY#A b2 5 2 LR WE LTS,

FHEDLIRI 2 r — v R (ERICEY, A A
THANIAER, AT 2R ER LEATIEK
DEME BT ENTE T,

Gonium JEOFYEAEN T, BHEN O T ToMla
M2 % SR FAIZ R K O B T cle



5zt (isogamy) T %,
Wi e 2O Lz n —vRRETHE, K
AR LT oAl itk s S ki LT
ol T &£ 7c . BETIRNAEO LM% Y
WA S T EnC B~ B A
BE¥) 2T % (Fig. 8), ol &%
BT o R X BB A~BE L, dimsaEiicics.
BT, 7235 v 7o % 2 filad ok,
NAED L DR THEH L, i EWicit-
fo Ml D FivEEE o M LT HEA A Bt 5
(Fig. Sa), X UDERTT A, Hiv THERED,
— i OREF ST ORMBT~BIT %5, #EATic
I TH - BT, H#EATT LRFICERIBCE D

-

/J A\- J*Tf

757

(clump -

8
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% (Fig.9b~9d), {#4%
THid 3~4 5 TH - 120
W is » 1o3A 1
FRiA%

2PAtG LT bBRIBicie s &

LR % 45 ST TR0 & -
B, ARDRAETCULES L #ERT D, =D
4547 (planozygote) (%, FOHEM 3G LCE
a3 5, XTI 4~5 BRIzl L, &
AT L ChiRT %, #&TFrolicgiachs
2, d\q,._tﬁéﬁf_"zuLLf/fELfD*ﬂ:'ﬂ 2 2
(Fig. 10),

H AT X 2 A 6,000 lux - 14 BEREL], 5
EE27°Cofelii 4o F ¢, MR 2 Fv 1 R % L
a3 N ] {?'1‘6 DD 7 - RABENTRAR
5 L, 1205 iR L3 o KT i 45 o

Fig. 8. Clumping cells which have escaped from the colony

Fig. 9. Stages in syngamy
2 pyrenoids, 2 eyespots and 4 flagella.

Fig. 10. Zygospore

Fig. 11. Zygote germination,
emerging from zygospore wall.

a. b. Fusing gametes;

a. 4-celled germ colony in zyvgote b.

c. d. Planozygote with 2 chloroplasts,

4-celled germ colony
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EAETAAEL, BREOHIEEINS, ZORIL4
~5ABICIBEACELT 5, BAHK 1000 lux - 14
R T iz k< &, RAFRIPHIATIERAL
1L by, STEIN (1958) & A TR 24 Refd]
DB TIEL tRO0EFTHDI EEHELT
W3, THHEDZ EnD, BEFORBIIENBEY
LTwb b0 EEZbRhB, KD O#EEFIIKEEL

Rift#E+T 50, RBRFECOHYBOESTHHR
Tt

G. pectorale var. pectorale & G. pectorale var.
praecox DMHRERTIE, FEAETFIRIBE IR, 51,
Dzl MERIMC IS LicEmThD
EWHTElD—D LA D,

BAFORFLREHF: FEO, 10HMAE LA
BET%, BE 4,000 lux - 14 IR, \E 28°C
DOERAMHT BB 2 A THESE LCER,
HLOEATORFEXBE L,

BB Ih 24T 3BKE LLIBAL, Bu
b OIRA~SHER CRE L, SR TS, S8
WLHGE LC2ENE b, 4ffifia & ie B (Fig. 11a) , Gonium
DEFEERTIE, BETORFRHCEESUI RS LE
2BRTwWBZ Enh, Zhb 4 il Fh Fhdm
JR#ifa (gonium - gone) & Xi¥h iz,

4l X bieh Z ORFERE (germ colony) -
AEEREL, EETOBRYH » Tikih+ 5% (Fig. 11a),
KHEHOFEAEDOK X X 1L 20~25 pm Thotc,
EF LDk LAErh ORFRGL I X RAsLHT
B®RTDH L, K200 CRIIIS B EE b, 24BERIE
iR 1M D IRBEA A 4 BEETR BT,

ChbD A HGEEx 7w — VR LB+
DELMILI R~V EDORERMEDHER, 270 —v
N+, BboD27 v~z — LHB L, RAERERY
AT X 0 RF Licidh b OBEI0Ic DLW T -
TfER, TXT+ - -t 1: 1 TEFBZ b
Mrote CORMEIL, STEIN (1958) ALY
4% BEIJERINCK ODZEXREEHL (Bei»jex}ipck’s' soil-
extract agar) %\ TiTfg» B L—Ft5,

%A?@%ﬁwoufmma(m%)u ZHEsH
TEELTE. Eudorma elegans var. synoica @
e S T R +—Vkﬁtfﬁdkﬂﬁbt
LOXBRTHRL, ERCKEML TRESRET
KB L ZAE DEETFHIRE LI Lal L
T3, KFRTI, G. pectorale var. pectorale »
BEETFROVWTLELA UHETERY T, R
DR RAE B I,

sy (1971), IwaNami (1972a, 1972b, 1973), &
B HIR (1974) 1, EMLBTFR IV 7AT 17
(Altemia salina) OINIs L DEWURFEL, FHEEH
FTAHETH B & L1,

#5132, G. pectorale var. pectorele DIEEF %
HiloFECREZELT, ERELIEARALL O
MELEL, 2FATA2I—N, =FATAT—A, =
Frz=—Fur, RvvrhFh 0ml d, RE
108 * AR TERRT L. 1EA%, Bitvs
SBREL, FEELLERE AFArT7r2—Lof
IR Lo b DI FEIE Lish - 7oAy, FofloEtd
TR L7 DR Lico IehTH X v o vduzlly
LIS DRSBORFMEIBARE I,

HWE R RS 2 DB & - TR
ENE Ule D, BB, IWEiioksy
DEER LOWREDOBHEOKRE LBIFE A HB LD &
Erbhb,

4. &FR

G. pectorale DHEFER 2 EHT 5 &,
Fig. 12 o4& FBRTRER 5,

PR, RECHECERRETTR1>2->3>
1 DEMAERY A 2 L THIET 50 U L BE(A AW
iciliaT 5T L RES 5B o, Bk BT

2EREE bz

-$ﬁﬁ&bfﬁﬁ%&ﬁ*@&ﬁ?k&AT64%5*

6*71&A%&%mL<WM?5 BEETHIR L
fnr e — R 0L L &btk AR S Y,
Wty 2 A GRE, ChaEEET S EH Go-
nium NFEHEFTH I EnD, BEXEKLEOTRBERE
B MBT 5 L, BRI LT 5 Ml B A
B35 4—-10CHEARTFERD, BESCHXE D
tExbh3,

BEAETRHARTAHOERCTFECRE KM
5L, BEFR 71891 DIFHEF - KEL,
BARTII10—>11->3—1DJHTHRIF - lE LT
%,

5 H ,

Gonium DHFiR T~ B 1odic, TS (1976) &
FC & B Sefb 2 BB THE)IRM D991 H DK
H2 bkl o R4 Lic, #BOMKE, S4tidinn Go-
nium HREL, FERIL 8% Thoto DR
o, T8 EFEHRECLAFROVIIZEAY
DKE Gonium MRAMHMLTVBLDEE L bRb,
¥ fo, EIRENL, Gonium OIRHEE L LTLHHEE
DFEEELTLFDLFERLEEZONS,

M LicE DT A &1t G. pectorale var. pectorale
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Fig. 12. Diagrammatic representation of the life cycle of Gonium peciorcle 1. Vegetative col-
onies; 2. Daughter colonies formation; 3. The daughter colonies released from parental colony ;
4. Sexually matured colony; 5. The gametes released from colony; 6. Conjugation of gametes;
7. Zygospore after wall formation; 8. Germ colony; 9. Germ colony which has formed daugh-
ter colony; 10. Parthenospore; 11. Biflagellate unicell.
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Thotoht, BABHRAN, HRAAW, BERHH
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ﬁ:ﬂé% X hf:o

AR EED B HI D, BYLIHEHLIMOR
3 X OB R b - B ARG A Y DT R
FEEEE, X0, XRMoREE ZHEE b
B EN KIS TR E M L OB A RFEBUR LR
B ESHOBYET o
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Z#hix Polystyrene % Toluene ~i#< AfiEL 72
S~ KIL A F VvV R SRICIRET 520 TEh
%, BEIIDOED »cldBRAF r— L& F 4 7 Tl
MRENEAELDH 16g % 50ml O M= VT
L, BRI b DOANKIEAF LY 2008 #5E4L
KIRETAEFTEV, FUMiZ A4 FS 7 A
HoA—F T AD L THRIBLEROWR (LHH,
BRALER - JKIETHD) WAHBEDO A= VEFTLTH
HNOERERELTHLDL, TOIFTLAZHFLT

Kohei

TSUMURA: A new mounting medium

—fROFFBELER L LS ICKET V-5 — bicfEhig &
VW, ZDIFT ARFRT-RESSOWT—CHKET
S2HIMRL THEIE TV,

KIL A F LV VIRIBIRR 1. 742 OWR TR RICKE
THEERARBLCLESHEDLDOTHE21E, T
hWoBERITIRET 2 LiICOMBEDOBIFEBEL LD T
LITMRTHDH, ML= vBERLTIFT ARE
B, FIEAFUVYBESWSKETT L5 —
FORIZE S TWBDD, DV S LA5— L2 E
HRRFRICIRIE A F v v R R A T U CBH SRS
KT U TR NEBED E Z BRI DI > TV,
AOHALICRBRIZE D&, ZDIF7 AZERET S
LIEBOBABPILDZFL VRS, THICEV Y %
FHECBIE > T T VAT — R EOREEET % &
STV AT~ FPARELR TR 2 L85,

AFNBIERA (235 BERMETEEAR 4-15-1) Coll. of Foreign Studies Yokohama, Okamura-cho 800, Isogo-ku, Yokohama 235

Japan.
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Carbohydrates of two brown algae Sorocarpus micromorus and

Ectocarpus sp. in view of comparative biochemistry

Tatsuo FUJIKAWA and Katsuko NAKASHIMA

Fusikawa, T. and K. NakasHima 1978.

Carbohydrates of two brown algae Sorocarpus

mioromorus and Eotocarpus sp. in view of comparative biochemistry. Jap. J. Phycol.

26 : 27-30.

In order to investigate a chemical feature of Ectocarpales (brown algae), carbohy-
drates were extracted fractionally and analyzed which are contained in Sorocarpus micro-
morus and Ectocarpus sp.. Mannite, fucoidan, and algin were demonstrated from ethanol
extracts, hot water extracts, and 1% Na,CO; extracts of the each algae, respectively.
Again, fucose, xylose, galactose, and glucose were detected from hydrolyzates of final
residues of the each algae by gas chromatography.

These results suggested that the feature of carbohydrates of Ectocarpales is in princi-
ple the same as that of Heterogeneratae or Cycrosporae of the brown algae.

Tatsuo Fujikawa and Katsuko Nakashima, Department of Food Science & Tech-
nology, Faculty of Agriculture, Kyushu University, Fukuoka, 812 Japan.

YRR FESFELEOH B, W, Bbsvirkhct
B bW EBELTVDZ LH D, BEORKIL
LT E, vv=u b, FiFFY, TAF
v, 7a4 &8y (BBWLIL-7 2 —AEEOHBRS
) »rEENEWmE Ex bh Tw5  (HEfl
1953), LML, HBED 20X 57 K, Ko
EATWEWE, B3V BER ERFEROLEY
CEZEFTYTIDEEINEVSZ &L, FkDDM
BThb5,

LT IeFEFE A4 Y 7Y Sorocarpus micro-
morus (Bory) Silva ¥ LMW AKRICAFTIHS Y
B7-0T, v# I Fr Ectocarpus sp. LffeT i
D X5 IBAS TR DRKILH DI F AR,

BRI NMAELERRARTHERRAEL
ThicliWwicZ xR L, ELR#oBEEXERLET,

SuMASSsER AR T3 (812 BT EEAR)

EBRELUHR

HE: AV Py 219704 3A 270, ¥4 3ive
21977 43 A 19 B, EREREERETERE CHRRL,
=z —ABEL, ERETTRELL.
— i ==z e /57 4 — I R
# No. 50, BBAflic 78/ —nr: YLV K (6:
4:3, v/v/v), Rfacit a) 7=V v ¥Ry V7
2v—t0 24% Kfafn7 2 7 — AR, b) KIO,-
EBEE~ v 2 v (CIFONELLI & SMITH 1954) o 2
itz AR

HAZa=Z 57 4 — BRI AIR= 7T
7 GCG 550F % v iz, #74eft; # 5 &, 3mmx
2.15m AFVVARF—LATA; Hif, 72V
r7 W-AW; %# (8%), ¥V =av SE52; #7 &
B 140°C; * + YV 7 —, EFEHF A 13cm®/min., 53
WRABHL M Y 2 F 42 VeI PTCE Lico TD%
HeEBohs -7 EELIREEEOE M EHE LV,

72 —REEIL FA4 7Y 2 -1 (GIBBONS
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1955), v r» vEEERICIL S VNV — ABRERE: (BITTER
& MUIR 1962), =AF AEEEER T2 =1 VI
EHk CFF 1969) %A L,

SWED KRR Y 30mg 12 LN B
B 5ml %hnxz, 100°C, 2hr jn#iL, BaCO; T
Fyg:m%, Dowex 1 (COs%7) & Dowex 50 (H*) &
THLA A v L, Bl LTk & L,

EhoSHE: SEFIE IO B OSHFFIT

Fig.1 2% Lot ¥4 I Fr TiEKROERD I
5 teDT, PHEKBEBREL D=2 —AIEBITED
h¥, gz —ARHERLL, 1V T FY0E;
A0 Xy kERIE LRI ot ZOFIHEP= £
— i S O, RECIZ=8 7 =, R
T7 e b v CHREBREZ L, 2ok E LTRFL
to BHNAES O PRI FE Table 1-3 X 0%
o Note 1% &,

Crude material of Sorocarpus micromorus or Ectocarpus sp..

Extracted with ethanol.

Extr.
Concd and washed
with ether.
Dried, then dissolved

|

Residue [22.8 g (Sc-3) from S. micromorus or 0.58 g
(Ec-2) from Ectocarpus sp., as a air-dried materiall.

Extracted with hot water (80 °C).

in a hot ethanol. Extr. Residue.
‘ |Add CPC at pH 2. Extracted with boiling water.
Crystal. Ppt. Extr. Residue.
Recrys""dal-"‘ Dissolved by Concd Extracted with 1 %

. s Mother ips : o
]1zat1oq . addition of KC1. Add ethanol Na2C03 soln at 100°C.
from Tiquor. i (50 v/v %)

v/v %).
ethanol. Concd. Soluble part. 5 Extr.
lAdd ethanol. Insoluble P Neutralized. J
Crystal. Syrup. Ppt. part. Add ethanol. Add CaCl,. Residue.

Sc-1 Sc-2 Sc-4 Sc-5 Ppt. Ppt. Sc-8
Ec-1 Ec-3 Ec-4 Sc-6 Sc-7 Ec-6

Ec-5
Fig. 1. Fractionation of algae. Abbreviations: CPC, cetylpyridinium chloride; concd, con-

centrated ; extr, extract; soln, solution; Sc-, fraction from S. micromorus; Ec-, fraction from

Ectocarpus sp..

Table 1. Carbohydrates in the ethanol extract.

by gas chromatography and numbers in parentheses are areal ratios of peaks.

substances : Glc, 0.33; Mant, 0.34. **No lowering

Sugars in the column of Note were detected
*R; of authentic
of mp on the mixed examination with authe-

‘ntic Mant. Abbreviations: See Table 2.
Paper chromatography (Rf)*
Aniline hydrogen Periodate-
Fraction Yield phthalate Benzidine Note
Sc-1 87 mg No colouring 0.35 Mant. White needle, mp 166-167°Cf*
Sc-2 Trace 0.35 0.33 Mant (1), Man (0.11), Glc (0.07).
Syrup.
Ec-1 Trace - - Mant (1), Man (0.0003), Glc
(0.007). Crystal was not obtained.
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Table 2.

Analysis of the fractions from S. micromorus.

Note I: Aqueous solution of this

fraction formed a gel by addition of acid or CaCl, solution and the gel was soluble in alkali.

Naphthoresorcinol reaction : strong positive.

*Percentage based on Sc-3.

**As glucuronic acid.

# Value estimated with not hydrolyzed material. Abbreviations: Fuc, fucose; Xyl, xylose; Gal,
galactose ; Man, mannose ; Glc, glucose; Mant, mannite; UA, uronic acid.

Content (%)
Yield
* %k

Fraction (%) Fuc SO4 UA Note

Sc-4 4.6 30.7 20.6 7.40 Fuc (1), Xyl (0.08), Man (0.006), Gal (0.006).

Sc-5 5.7 7.50 9.85 4.98 Fuc (1), Xyl (0.08), Gal (trace).

Sc-6 1.5 13.3 14.2 5.90 Fuc (1), Xyl (0.03), Gal (0.23), Glc (0.23),
Mant (0.005).

Sc-7 14.8 2.03 11.4 34.8* Fuc (only). Note I.

Sc-8 31.0 0.70 - 0.95 Fuc (1), Xyl (0.12), Gal (0.78), Glc (2.86),
Mant (0.43).

Table 3. Analysis of the fractions from Ectocarpus sp.

estimated with not hydrolyzed material.

*Percentage based on Ec-2. **Value

vield Content (%) -
*
Fraction (%) Fuc UA Note

Ec-2 100.0 - - Fuc (1), Xyl (0.18), Man (0.07), Gal (0.36), Glc (0.56),

(580 mg) Mant (0.003).
Ec-3 1.9 9.63 2.18 Metachromatism: positive.
Ec-4 1.7 4.85 1.70 -
Ec-5 33.3 0.20 4.72 A extract of Ec-5 with alkakine Na-oxalate solution
Ec-5-1 9.1 % _ 24'9** formed a gel by addition of acid or CaC]2 solution.

of Ec-5 Ec-5-1: Gel with CaC]z.
Ec-6 16.3 - - Fuc (1), Xyl (trace), Gal (trace), Glc (2.29).

- J3445 > B Sc-4 HEI L ELDHELY

T>=w b; @5 Sc-1x Tablel Lh=v=,
FERIEIND, =%/ —AfiEdnciz o oftuc 7
VA=A, Ty =R, T/ CRAB) YNEE
FhTui (Sc-2). 1 V7 Fvo=v=y &1,
Sc-1 wiRFID =% 7 — i AR Ahieh - DT,
Table 1 OfEX WA le h K EVIDEE L HRD,

YAIFRTRTY =, FOFBRIBLRE, 1
B, Thpi= s — VRIS B & i Be-
1DOHAI R 257 4 — 2L THLMNTHD,
~v=, bOf, v/ —ARLrra—ALNEEE
RBZELIY 7P DBELRETHS,

TEYD7 a4 XV THb, LA LIDOESTIL7 =2
— A TEY e VEED A 1:0.20 THDH, 7
2—ARH LTy e vEEL LD EER TV 5, B
Ec-3 i3 Sc-4 z#iM L, »hofFEk A2 7=y —
HRLIEOT, 73 —AGENMECHLNTIIvH
YAINVRODT7 AL XV THB, L L72—REY
v vEEDEALT 1:0.19 TSc-4 LI3IERA U TH B,
LEDsTA V7YY, yAiv¥ekdhizzagt gy
R TWBA, 72— 20K HERNE &3 5 jufly
7t7a4{ &£ (PERCIVAL & McDowELL 1967) #»
LSV RL-Tyr vBEELEA TOLDLELFE
zbhb,
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FMBROBKMED L v EbhseFrEY) U=
v stk KCl 2AVGTR B L B @S
Sc-5 & Ec-4 2Hb, ThXh Sc-4, Ec-3 izxtL
TEHELBRVETHD, 20 LITFTEOS K
BT T A BB IAFAAE I DFRIET ERIR
B35 L5 bBbhs (B - dB 1975),

FLEL; B Sc-7 &, Ec-5 #7h V0
B bV v ATl LUTHEL Ec-5-1 12 Ca® Ficit
BECILIBL, ZOWBI7TAHVCBETFBEENS T
¥ VBEEEERYRL, hove vEBESENAE
WOT, TRORERLhA VTV EvF I FrD
TAF VY THb,

S3IFFr; FIFFUREERTWS ETHIE,
FORBH; AT ¥ TR bh 53T Th
B0 177 FYTik Sc-6 1w/ na—ApEELTL
BDT, FIFFVvHEELTWB I LAHEEIRS,

YA N e TREGERDIh - ok, Sc-6 i
YFHrEME=% /) — AR E L TIB LR, 5T,
L LERBESI /v —A %L > T3 (Ec-2) o
T, YHiFryTIFIUuRIOILIELLRD,

HEEICEThBPMEE; B Sc-8, Ec-6 »H3kMH
LT/ va—RE, Fra—Ap 1/2~1/3 Bo7 =2
—ADNE RS & LTRE IR, 2 DRI,
Mor! & (1977) O#HELEL LT3, Thdx,
AV7 VYA I FrT7A27 4 7 v RO
DEEZONDD, —HERBRO KGRI S T
BN THBHDT, Sc-8 & Ec-6L D s/ a—Ahi+k
e —=RTIT7 3/ Nh vk b o4 L E%E
THZELELAETHAS S,

Sc-6DfnKs#priziy Table 2 iR Uik
DT RFAED € — 7 (R 8.6, 5.4, 6.1, 16.5,
32.94 0D 5, a-L-72—Ri29.45) 2B Dbhic,

WTFhb 722D -7 X T, /10T Ths,
ZhowPlicd s &bl o izt O BE X
THIZRL - bDILRY 57\ (MoRI et al. 1977),
UEDEENL, BohERYB ORI S
IFF VR TBE, AVIFTEYF I FrDR
KoM B2k 5 RERRED LT,

FRE LD EBHARDL L CIZARTROBEOR
Kbt L AR xRS, Thbbvv=y b,
7af Ly, TAEFVEIV7 2 -2 %8583
2 TWBEELZLND, COBBEIIBL v+ I Fnm
BLFz YU TIDTIWTHS 5,
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YAEDT7~< /Y4 1. Porphyra vietnamensis TANAKA
et P.-H. HO OWELBFRECDONT

UNLIVS NI O 2

The Porphyra of Thailand I. Morphological characters and spore
development of Porphyra vietnamensis TANAKA et P.-H. HO

Hisao OGAWA™ and Khanjanapaj LEWMANOMONT**

OGawa, H. and K. LEWMANOMONT 1978. The Porphyra of Thailand I. Morphological
characters and spore development of Porphyra vietnamensis Tanaka et P.-H. Ho.
Jap. J. Phycol. 26 : 31-34.

This is the first report of the Porphyra of Thailand. In the present paper, the mor-
phological characters and the spore development of Porphyra vietnamensis TANAKA el
P.-H. Ho which was collected in the vicinity of Songkhla in southern Thailand, are
described.

The mature leafy thalli with denticulate margin were monostromatic and monoecious.
Eight spores were produced in each carposporangium and sixty four spermatia were also pro-
duced in each spermatangium. Liberated carpospores took the similar developmental manner
which has been well known in the other species of Porphyra. They germinated into the
Conchocelis-phase thalli and the conchosporangial initials were formed on them. The mature
thalli which liberated carpospores also discharged monospores. The monospore showed
the bipolar germination and developed into the young leafy thalli with denticulate margin.

Hisao Ogawa, Department of Fishery Science, Faculty of Agriculture, Téhoku
University, Sendai 980, Japan; Khanjanapaj Lewmanomont, Faculty of Fisheries,

Kasetsart University, Bangkhen 9, Bangkok, Thailand.

HRELRBEEIN TR LEEDO—D, 77/
BB LA LR OB » LR h T TofEREL
EFPTLC2, B, 7408V, Y= bFalk
EERE7v7D0EA b 2 hE Tz, Porphyra
crispata, P. suborbiculata, P. variegata, P. vietna-
mensis, % Offt REE Db D 2 FHMRE ThTw3
(CHIANG 1962, 1973 ; GALUTIRA and VELASQUEZ
1963; VELASQUEz et al. 1971; CoORDERO 1974;
Dawson 1954; TaNaka and Ho 1962), UL,
AAEDT =/ VHERSWTIL I hETHEEIATIE
W iR,

FEEOIXI975F1 8, 21 EBHO Vv 75—
SE%RC Porphyra vietnamensis &% x b bR ERL

. Eﬁ:ll;k"%‘%#%ﬂ KSR (980 AT SEBATENT
1-1
e P REKEER (X3, 2Ty V)

BEE LcH (UM - LEwWMANOMONT 1975), 1976
F£18, MELA—DBH TREINRESRLBE
2t U Porphyra vietnamensis ERIE Lizo E7K
EEHLRIETFR IOERBTFOBRERAR bR, T
T OWER ICRTFRECBERRLMET 5,

LZES TP S

B FER LML 197581 8 20, 22 B LV
1976 £ 1 A5, 6 B2 A EY v 7 5 —HiExD Gao
Seng &, ZoihA& S5km 8D Lz AHiebBd Nu &
TERENFE L (Fig. 1), REGO—ITRTFR
E0BERCABRTERZR LK, KY)=FL V0D
BrovAiva, 7OMRBCHELRD, KlEERS
A V7 FREDFREBE, PBEKEESTy b
AR, RFKRBE2Thbeic,. BFOMELLRS
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1 V772 L7F51% Na,PHO, % 4 mg/l, NaNOy
LAND % A0mg/l ZhEhiRin Lctlismik 300 ml & A

NI 7 ABH/IH L, BALMHT (14~32°C, 100
~220 ft-c) TEEL, BTORAEBEL 2y AT

b \\‘ THAI

21
5
o BRER
s D W (KRR EE AR Lge
o

Moo TB, RIATEINE, 3RS 25 ki
TELIZE T, T THIE Lid DR b s,
(Fig. 2), JEML DI, WKL L%, MR

ANDAMAN

2 Cm 2 Cm

6] 200
K
" Fig. 2. Porphyra vietnamensis TANAKA et P.-
Fig. 1. A map showing location where mate- H. Ho; Mature leafy thalli collected at Gao
rials were collected. Seng, Songkhla, Thailand on January 20, 1975.

(Fig. 3-1) T, B#xdsmL,
SAMEE K& 2o il 25
(Fig. 3-2) , HbkHa 3368
O AN EEE K E Fo vk B
(Fig. 3-3), {kix—JE oM
bieh, Kk GFEE 1
W% B L, SFEME ALl
R 2, AN FA L
Tudo Flk dalifio Erki
15~19 pm, FLHFHITTIE 18
~22pm o fo,

HEVE MU R0 el s

: s : . N—— i P RcihoTaRkic AT,
.Flg. 3 Morphologl'cal characters of the -leafy thallus. 1. .A B n b BIEE BT D, M
portion of the thallus with mature carposporangia and spermatangia. b
Bar=20 #pm 2. Margin with minute serriations. Bar=20 #m. 3. VeAIMa G HEvE MlatEo Pfilic
Basal cells showing the rhizoidal filaments. Bar=20 zm AU, B Licd ok kg
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RLTWA, Mt #ilaktd
Wk A EDAH MR R
ELTWD ZEMN bHB, Bl
L7z ro #fko Wik 21~
30 pm B 7o, MfEHERIIRREE
M@lc4, WET 2 iTth%t
RAHL 8 o laFao<K %
(Figs. 4-1a, b), 7ZEx
axb/c=4/2 THLBHEIND,
Hepk Ml RmBl T 16, M
HT4icTh T 7% L 648
DR T2 o< %5 (Figs. 4-2a,
b), 4/ ZikEAur axb/c=16/4
ThbbhbIhb,

2) BaF R4 MEEMR R
F B XU HlaT% kT 5,
ERF i s RELED B3R
FK1ExHL, o KEI
AT V75 A Lic BiaT
FEHFET B LT o—#alEh, MEL, REFEH
W3 %o FFESERNMEL LML, ARELTK
Lico #FBRICHE LCRBT T, BEFRY R
L L, SRR L, RREEER L, 7%
B O AR IE TR 4 WIS 5 & tho—i sl
KLIZU®, 8HEME @R TREDOIRL A DI,
BTz 12~18m Ok EF X T, hRicRILEOH
#k1EEE LT3 (Fig. 5-1), M3 HHA
13 3~5 g 25 7o B BIIAED BFEER AL ke
(Fig. 5-2), Rk 4~8 Hifla o Wiz o DFES;
FOHHINETL, BEHA~OEEN G -7 (Figs.
5-3, 4), Kt 48R E ik 0.5~0.6 mm (2 X DK
& X R LR ER A LR, TofdicizBic
BAMIRIA & QoM E U T (Fig. 5-5),

10~16 m #H» %,

ZE8

AEOMEREN:, ApMlaonZE, BENEE
ER oW THAE S LOHET7 v 7 oMl b 2
FCBEIhCT =7 VoW TORIK (TANA-
KA 1952 ; DawsoN 1954; TaANAKA and Ho 1962;
CHIANG 1962 ; GALUTIRA and VELASQUEZ 1963 ;
VELASQUEZ et al. 1971; CorRDERO 1974 ; SHIN-
MURA 1974) Xz L& %, TaNnaka and Ho
(1962) = & % Porphyra vietnamensis &~ CORDERO
(1974) 1= X% Porphyra sp. & OBl LS

Fig. 4. Male and female reproductive organs. la. Surface-

view of a part of thallus with carposporangia.
Carposporangial area in section.
a part of thallus with spermatangia.
tangial area in section.
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. >

g o m’

Bar=20 #m 1b.
Bar=10 #m 2a. Surface-view of
Bar=20 pm 2b. Sperma-
Bar=10 #m

RHbII, CD220FMWEAFTOBEZERLD
Bhizix @ EOERCB L TETOENED LR O
D, ThAoHe20Ti3eLTie—F Lic, SHIN-
MURA (1974) o P. tanegashimensis g & A<fifi
DBHGE L DI LI, DT, SO & HEE,
WAROFEEE B U TR A RAEAE Lichs, MEdE:,
A 57k, ZTofboBEMEEiz v T
HEZBED SR, -7,
BROTENEED e, 7= VEOEYMS
TOERELFED L LTHRBTORERRLEH S, #
faFadiEts L, F—hicfifar A R RF
th, ToBRERITCEAICR TR oMM A
UCHakN AT D, ZOHFIEE ORI oMIED
BEACETRIRE—ETH Y, k> TZOEN
BienZ LymbihiTs Gl 19575 2K 19615
5 1968). Tanaka and Ho (1962), CORDERO
(1974) (x. P. vietnamensis, Porphyra sp. THJa¥

‘DFAITEZE LT, SHINMURA (1974) 11 P.

tanegashimensis OHJIFOFEZEEL, WHIOH
FE~DF BN FEGH D T~14 Moz 435 2
LS LT B, AMORTORSHCREI O
FiR Doy G TA~SHI ORIz 2 B ivtc, 2D &iX
P. tanegashimensis & A §fi & OBz I3 A & 7o BB
NhHLoLEBEIND, U Lok Ens, 24
T A R Porphyra vietnamensis TANAKA et
P.-H. Ho L3200 EMTHDH EELBRD,
Rk LA o RIa T3 383535 &7 5%
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Fig. 5.
Bar=10 pm

Various stages in the germination of monospores. 1. Liberated monospore.
2-4. Early stages of the monospore germination.

Bar (2, 3) =10 #m, Bar(4)

=20 #zm 5. Young leafy thallus with denticulate margin. Bar=100 z#m

L L, DA EE L, RRGEEENRT 5, <o
FAoBEr o cESh Wb 7~ VEOR
JaToRFEOBE/BRLA L TH Y, HEAZEDLR
fehotee &, SRIRBERRTREELE Lcb oo,
BT oltts YO0 RE, ARIEECELh-
7oy, ARFoLEE R hEcambh W57~/
BorhlFEchsr s EE2bhD (B 1961),
ZDRIEDWCTRSEBERHT, WH L,
Faw b dhic b, HROFEECHEBEEZ R0
Te 2 A EKER, ¥ v 7 —KERB D) 2 iE L
AL ETS

Rk
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Nuclear divisions in Laurencia nipponica Y AMADA

Hiroshi YABU

YaBu, H. 1978. Nuclear divisions in Laurencia nipponica Y AMADA.,

35-39.

Jap. J. Phycol. 26:

Cytological observations have been tried on Laurencia nipponica YAMADA which was

collected in the vicinity of Hakodate, Hokkaido.
The first nuclear division in the tetrasporangium was found to

sporengium is meiosis.

The nuclear division in the tetra-

have n=28 chromosomes, of which one frequently appeared to be smaller than the others.
Chromosome count in the spore germlings showed that the tetraspore germlings were
haploid and the carposopre germlings were diploid.

Hiroshi Yabu, Faculty of Fisheries, Hokkaido University, Hakodate, 040, Japan.

L&Y VEEY cRELC AR REIh T,
530D L LTI, Laurencia hybrida (WESTBROOK,
1935) L. obtusa var. majuscula (YABU & Kawa-
MURA, 1959) L. papillosa (YABU & KAWAMURA,
1959; Cordeiro-Marino, YaMAGUIsHI-ToMITA &
YaBu, 1974) L. pinnatifida (KYLIN, 1923 ; GRUBB,
1925; WEsSTBROOK, 1928, 1935; AUSTIN, 1959,
MAGNE, 1964) D 4 HEdib 5, BT ELIXBEEA T T3
BBl ¥ @R ohs v 5V Y Laurencia nippo-
nica YAMADA 22\ CHIIRFHRE AL & 2 5,
PRI O TR OB LT o BlaF
DREBELS B BD L PEALRETD 2 L2
HRADTEDREREHRE L\,

HHEFE

R E LTz, mETS ORI (197456 A iR E),
BFREMER (1974 £ & 16755E0 7 AwcifeE), BV
CRERETANOIEI (1676 46 A1t °BEL0
TRV, BRCEBoHhdbAKEZRR G BERK
EXBRMANOERE T, ToforkhidtkKkEEs

* JEEREAKEEE (040, AT 3T H 1-1)

DWRETHR LB LSy PORTEALTEE
REREE Lo AT CHRE LB o—Sizm sy
Tk LA L 2RI, TORFERASI VS
ALk Ee, ERLECE L, BTOEEL
i3 SCHREIBER K¥i#% i\ io, MY Oizla T4
IECEER T v a2~ (1: 3) DR TEEL, WIT-
TMANN (1965) DO THE Lico

"R

WA RTFHROBOKAE : MARTENADE 15
Rl Bz A5 v, F4 TR T v, F4TFEX
YADEMERCHNCE L EE LBEIHORBY
WBH, Fu 7T vHNLT 4+ 7 F v AMCBIT
T AR R RN A L TR oY BT
%, Figs. 1-9 3 1 FHGHO T 4 7% F & A s
SHMBEARAUBEE T T, T4 7T X Ao
Aps Sep DI T CORIc R BB B S
N, ToRII28TH oo £0 5 b LEIER
b D X hiz/h &y (Figs. 3-5), LR oFHIMNE
BrfgohiciBcizh o ErFE L (Fig. 7),
i SE AT OB« 1 BoREENF OB
XIWBETT 5 0NBEIh7: (Figs. 8-9), &4
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Figs. 1-9. The first nuclear divisions in the tetrasporangia of Laurencia nipponica YAMADA.

- % 980. 3-6. Late diakinesis.
- view of metaphase.

. by arrow).

1-2. Diakinesis.

15 EE  Zh i 2 n AT BN, ZoBicd
il TR T35 LEO Ytk B b,

- KT R oA ZL - Figs. 10-12 1R3<,

FETFEHEoMIE, BT eamroicit Ehiids h ok
FredArAh o g shies, fhifilnihg L,
HoRta (k2 5\ 120 Z DR OHETILREE TH - 720
LU BN Jetafho X IEA - 7/ Mo 1§ 2Bl
20-25(H D Yuta (R 7338 iz,

Small chronosome is pointed by arrow.
8-9. Metaphase with a chromosome which is preceding to the pole (pointed

7. Side

aTRAEDEDENE : v Z Y Vols T &R
TFOREZOWTILFHE962) 1w X A WERD Y, T
D FEATN S 7 WA TSI T B & b T
W5 SEIOESE Ty laT, RiaTtic s oRiE
MMOFERITO = LR R, B (1947) 2
YV OREFRTRCGAEIMOREARITS Lo b 4
B SRtz BB X iEh b oS aT &3
JaF-40fE -3 2ic 2\ TE DR RE L2 A fE b s
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Figs. 10-12. Nuclear divisions leading to the spermatium formation of Laurencia nipponica
Yamapa. Fig, 10, x800; Figs. 11-12, %x980. 10. Various stages of nuclear divisions in the cells
of antheridial receptacle. 11. Metaphase (pointed by arrow) in the cell of antheridial receptacle.
12. Various stages of nuclear divisions in spermatangia (ns) and metaphase in spermatia (ms).
Figs. 13-18. Nuclear divisions in the tetraspore germlings of Laurencia nipponica Yaniabpa, Figs.
13-14, x 1100 ; Figs. 15-18, x490. 13. Prophase in one-celled stage of the germling. 14. Late pro-
phase in one-celled stage of the germling. 15. Anaphase in one-celled stage of the germling.
16. Two-celled stage of the germling. Early metaphase is pointed by arrow. 17. Four-celled
stage of the germling. Side view of metaphase is pointed by arrow. 18. More developed stage
from above. Late anaphase is pointed by arrow.

JATFTILFI70 o, BT CLI90 1 TH LWL ED RS M b ER16 1 DA E X ThiyzR 2,5~3.5 ¢ D
LA, EERE Ly T L R To kb HET B, COBET 1MTHB2, 2 @FE
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it e il
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Figs. 19-22. Nuclear divisions in the carpospore germlings of Laurencia nipponica

YAMADA.. X 490.

one-celled stage of the germling.
the germling.

The BnZnlh s &, B gasia i
W Loy, PlRrkEciadkeZEb LT
< (Figs. 13-14; 19-20), sk ko fiflapy Tl Figs.
15-22 il BB, BIBDThEw, 2hbn
Ttk « B2 S hichd, TOBOMER R
ML L LIBT-28 1 EH 0D ZFHH o # b 2
Lliothd i d CosM G oz, MaT
DI T 20~25 i (Fig. 14), RaToREk
TIA40ME (Fig. 20) DYEAkr Bz bhd b0rHh
ot FEERoMEA xR E (Figs. 17, 21)
LB NI, MORTENCRTIENLERT
iz O RS Shich oo

19. Prophase in one-celled stage of the germling.
metaphase in one-celled stage of the germling.

20. Early
21. Side view of metaphase in

22. Metaphase (pointed by arrow) in the cell of

&

v B o B o k5L 42 1o Laurencia hybrida
< WESTBROOK (1935) #\ n=ca. 20, 2n=ca. 40, L.
obtusa var. mejuscula T YaBu & KAWAMURA
(1959) #% n=20, 2n=40, L. papillosa = YAaBU &
Kawamura (195¢) 78 n=20, 2n=40, CORDEIRO-
MaRrINO, YamacuisHl-TomiTa & YaBu (1974) »3
n=26, L. pinnatifide -¢ KyLIN (1923) 2 n=ca. 20,
GruBB (1925) 7 n=15-16, WESTBROOK (1929,
1935) »% n=ca. 20, 2n=ca. 40, AusTIN (1959) »%
1=29, 2n=58, MAGNE (1964) 7\ n=29 LHHE LT
Vo A, v T YV OUISNET RPN 35 1%



A THOR - ReEBur n=28 ¢, LEOMUET
BEINETVBRERRLEZLDTH -1,

APFED SIS MFER OB BB S B Thh,
MiRFOFEEST n, RRFORERKL 2n OhTH
B LA, D bhvt, FA (YABU, 1976)
LNV AONSRFORESLE T > L ADHES
laF i RAFoREGCEASBOMEE TS L0
EELLY, vF Y VORTFOREE TN
DIXRUL TR EZKEYETHMIRL VK- T
[ =

51 AC#k
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BAXE: £ 9 OEESEFSHBEIRE Mitsuo KAJIMURA: An impression of the

9th International Seaweed Symposium.

FEEIZORSITELELDITREELIZB DLW
B, KHHE»DEBEDEBE DT, ThITHEX
T52% 0T, RREERITLbNICEr vV Tk
—MICESE LIF > THIEA O IKRETH B,

T TITAEE L TIRENH - 7RI, T OREEERIZ
BAESHBORKRTRINDGLDOTHY, HEST
T <EMDELZBREINELDTH -7, @R
RHFRRALBEDLN DB — A &Ltk — A»3TE T
WYL7, ETHENBABTHRDNAGETH B,
BIENBI OV TIEH 5 U DiKiEE 2 5 @RANC
BWHRIEL OEEB L LN TH o7t VWS T LT, %
DB b KIRNET T b TV R TH - 7205,
AFA FEIICA D LHEATPBETLT, BRED
&4 3 Vv BENI Y, BIRBETHIICL S hit
rotzd, BRPLEINEVWETETTHIELHE-
2o A4 FEBRICOWT L, H5 U DA DM
FPICHBICLT, SHBAOEEEZL > P BLe2IITH
I, BROMEZ —BEDELLOLE S, KITAEER
NBEREDPEBECRRETRSEHET, BRA»S L
Ui LIS TN » 7obRic, BIBIROAICAIT T

<, —ARHESRDIBARD F23biT & A DS &R ITET &/
L, BELLTRHFATF»HTEL L, FEMETES
WENEPoT, DED, BERT /v MNIXH B
BEAAELTIVPETLENEMRINDLLS>THS
2, AFKFEDLD, R LLELLVWITF L TENE
FILZL VAR, HERPEHCHY, BHESETH
HEEIEBNIANOHFICIEERV#EVEFR L - T
W3, BAEZFETHERTLARILEBEDNh S0
LLNEVIEVTETLEVER LR LA, iR
BhAOFIILECRE LBEOER L L TOUE,
HERHHLDOLELTHOEINEEES, ZOREREER
BRI e < Th, HTLAHICH
KLDOTIIS D D FbOFRIC, k5 OHEM
LEREINBOT, FHEIC X BHEITT 2HEMCD
FHER%Z AAASIMENERAT 2RHIFIR-T
WVWHEDER U, BHTFAZRNEHKS LELNSHD
K=, SRENCX DHEOHEICIE, LiZLIF
Hhigkhs S oL LAzDIZAH LT, BARABRE DY
BITIEENSAR Y ICHBENTH - 7o DIE —E T TH

ST2H D

FEHRAC - SO - BEdE (685 R IRAGSERT %) Oki Marine Biological Station Shimane Univ. Kamo, Saigo-cho, Oki-gun, 658 Japan.
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Bl B RhyF—<ELOFABE Atsushi WATANABE: Dr. G.S. Venkata-
raman’s visit to Japan from Sept. 1 to 30, 1977

New Dehli iz % % Indian Agricultural Research
Institute (JARI) @ G.S. VENKATARAMAN {4
2%, AAREMRARSHAEABAVIHEE L LT, BX
[SCHMRINREREFZOBEICI Y, RMEIC A
DL — AREEL 2, LT, 7 vEoERE
E EREA~DOFIARTFOSE TS, 1963E 3
o —ER, RREMCEELLLB3d5,

SRk A TiE, MEW D4 EFIERT ] O EME
WD vEIY o (BiE), Y70 YRR (B,
B REr v 2~ (), FAHEEREDY
M, WRISMI EEWT,T T VEOBREREIME
TR 5 7 VEORE) TEAFL LT Eiox
BEE | M EOBERITRS L &biT, ENAEN,
WK, ESEHE (LR, KRR, LK%
ExEhhrc,

FEEE, BESS Vv FRECTRbRLTWHHE
FIASEOREEEE & LT, HEHEICH > TV
5, ZOEHEN, 1 v FEULOTEERSSEL, (1)
i%mﬂ,mﬁéﬁumﬁﬂﬁmﬂw%%éﬁﬁﬁ%

OHRELLT, HHOMRBELLSET530TH

%,

(1) MR Lcoml: BREEKODE TV
WOKMEEDIE, - Tamil Nadu TOXBEELHNE
BT, 30% oftREBZEBOREBLARECTSL
REPDSHIz, 20T VEFREZ, &1 v FkEk
BEHE & @ L CiTebh, BE IARL ©3-0H
JERE > SHAS M D BB VT, f v FadokH
D1/B6HIERL TS, ZDER, s EHl, ©7
T ITAVERE L LTh BNBHB L VWb D ik

(#8454 Sargassum tenerrimum) JHH DR HEEEID
BA%#43, Bhavnagar @ Central Salt and Marine
Chemicals Research Institute (CSMCRI) Tyt

bhTwa,

2 BAFE L TOHE . BE Scenedesmus i3 &
D KRB, UL FAORSEHE T, Mysore @
Central Food Technological Research Institute
I, MR 220m? DR Y E=—N e FTRF 9 7
Byl kilnngkE X, 15-20 g/m?/day @ Scenedes-
mus ¥ A2 ER L, Pondicherry ¢ Auroville
Centre for Environmental Studies |zi, @R &
RO H 5 200 m? OEFEHNEFRI LTV S,
dEINCHEE, VAT IV BIEETHH LN
M5 TWwW53, Izatnagar @ Indian Veterinary
Research Institute %50, RBMEB EHITHED
nTwb,

(3) Bt E L CoiifEi: CSMCRI T, #lnb
DALY HAEERT b, ERe=— FEIRED
WBES, #AEECHAINTYS,

(4) Bttt #5E £ 785 R0 MRE &L To B
Nagpur @ National Environmental Engineering
Research Institute T, TIR#FAT 7V LM
B A A ERRSEE S, TV
Spirulina % = ORIHEHILT 5,

FticE, chs OBk &icBd 5 120 iz
%% & Vaucheriaceae(1961), Charophyta (1962),
The Cultivation of Algae (1969), Algal Bio-
fertilizer and Rice Cultivation (1972) L Algae-
Form and Function (1974) 55D EERH 5,
F4ix, 7 + Y ¥~ International Rice Rese-
arch Institute o MgAEWMOBELRBE ] DF-DDBEIR
FRAEGDAVA—T, BRZEMDRL, 71VEVR
B L BRM T ¥ 7 Hu TOEMIERERA LD
D—H BAiChic 5iRICm2» 51T TH 5,

BRARHE (157 #HTATIEE FE MK 6-1-20) Seijo University, Seijo, Setagaya-ku, Tokyo, 157 Japan.
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BAZHFLF 2AFPASHRRES

1978 - 4+ 1 }t WRETKHF; #¥28k BAR—RK; Kesk ME 34

(1) IMHER - AGER - HHESE: OREOBK(E
CHEIEFTRHOZE

HE&E RO s lic CaCO; o (Coccolith)
kFETDH, =0 Coccolith FRIILOBKEDH
KIEL KD ZBIEBTRIDEIR TV, (1
Coccolith 3 HIfa D =V A HED/MMITHEE I,
ARELIE, SaA~NELEIhD, (2) ZOFK
WEREEY R, 2o D BELTR &< 0 Uk
FRWER A EITHFLTWS, LirLl, @QrBL
Tit PaascHE (1963, 1964) oftsihrE (C-14)
FRAGIEHEREL DT, KO XS MERANERS
hTw3, (1) £D X5 7kekfFT CaCO; KK
AR TOHIALE G, (2) PAASCHE OFERIIT
RC C-U #AVWEEROZNALELR TV, (3)
fORKE THEFEL R T DT,

X CHESIIHARBORKLE C-14 L kittEs
vy s (Ca-45) OmAFEAVT, BEHEGTT
B Ui, Z0E, C-14 B Tix, PAAsSCHEL[F#,
KEFEER TR B,

LA L,Ca-45 3Tk, BRT T (10klux) THAK
1GEE IR T OEH S OIRE L Rbhith -1,
ZDRERER DXL PaasCHE 0 C-14 ETIREECR
REIARED B viAEhi C-14 } CaCOy h
CERhRAEhic C-14 LLTHETAZ LD,
Coccolith EREE#BACREL bk ULd LB
bhb, #->THAREDAKILS MOAKE L Rk
HEEMITRE W EELBbR B, CGE¥EX - 4£%)

(2)HEER" - BGER* - ER—B: BL2DOEFE
A5 Ca FWMAMEALAKILL DRE

BEORKILIC R T, Bl Ca #amE AR
CRTHREUFBERIN TS, £ T, AKE -
FRIKFEC TS Ca AW EDEEL TOME YR
HLtc. ARt Ca(Ca-45) & hid a8, K
RO 2M KCl CAR[BRES & Zh bOBRELCOWT,
Ca i BB D FEE R, TOBE, (1) A+ va=
B, YFUYHET VIS0 2BORKEIL 2M KCl

BN Ca fiaHWENFELL, (2) £TDEED
BECELW Ca NN b -7 LA LEKED
Bz CaCO; EEh50T, FTEADEMGEY
HWEAEL, ToBRE (EBTAHEES) wowT Ca
Eams CaiaExid L, TR, (VD A
K - ERKERCRECE L Ca DfERLDR
e, (2) BfE—ER (100mg) Hicho CafiEh
AR E ORCE#EOBFREY R i o7, (3) Ca
REROCRIEHRHEZEL T Ca DG % —VIIA
KL ERKET PR KR TERLh T, T,

CakfEATAHLBLhABRERD FEEL » A+
IAEBEFERLLEN, ThoofE: Ca FEERY
RRKALE O b BHEERY BT 12 TE
ot ThbDRRIY, BRORRKIEEL Ca s
WEOHEEDZRTIERPTERWZ ERMITRELT
W5, CHEK - 4 *HK - B - KE)

(3) BB A S MBS X INGXS : 53FED Pando-
rina morum (LK 7 AEHGEE) OFMEM

A ED Pandorina morum o\ T B
EREDNFEOTRIMIT D B AL, A ERCET
BHE BESATWRY, EERAIRO ¥ 2ED
Pandorina morum OEWABEYBETHHENT

ERDTHRET S, HEHIER, MR X > TH

BEREEE L 7 B — v VT, S5 M3-medium
(RAYBURN 1974) i/ rna— A, BT+ VU ¥ 4,

Ex 3 VEREM LSO AV, BELAER, B
K 20°C, FREE#Y 4000 lux. 14h light-10h dark
ThHotc. BHEAEFMOFED H kL COLEMAN (1959)
CXot 7ok, WENBECHW 7 e —i3~T
rxY ., 7ThHb, BEHAEFBRIZ CoLEMAN(1959)
DHELIZIFA—ThH -1z, (Hrk-E - BAE)

(HER BURESE*  fREECSTIHRM
BOAHONWTO—EE

T 3 Fa Spirogyra, k> 3 ¥r Zygnema ¢
EDBMIas b B A REROB S BT OLFR
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M X-T, PHOBEECH Y DEDH B Z EHE
BEIhTWd, EROBEBRNOLELTHRDLHH
Mlasr & FELRVEYE, BRMEIELOREY
DY OB LT LTI, SRR o&M
fan BRI E B2 5 X 5By LTV BRI &
BH D, RRECEED LV HRRECOWT, 2hbd
DEERMMEE L TARALHFER LW ERABTH

5, FloRREEHIET 5 £MkBucx LT ozigia
X EAREIETHEET B, HROBRELHBELTH
%,

—J, ® &~ 74 Rhizoclonium, 7 3 $ ¥r Hy.
drodictyon, 3 V'Y . X% Chaetomorpha ¢l D%
B oW TS MR OBEMEN 74  Feid
LEED, il HAROSKIISHOBEEL R
DL ERFAMLH B L ERDNTH SR TR,

CRBRRERR **BK - 25 - &%)

(5)RIHEAF* - IEKRF* - R &> - BIRSLE*
N} %“Eﬁ%:“:l—dv+ckﬂés
bar kY TORREEL

Euglena gracilis Z. DRSS, RES
HiebbissT, ZOWBEELIELIRS,
EEE, KT CHEBTH LA LBA— b
w7 DEFERMAY L BN, FOLE, I ba v T,
iR os25@EROHEE L, BEXER
BEZT~TRr e 7OEFERHY L LD L, Mgk
HxBEWOOLERKD § a2 v VY 7E(ET 5,
F7o, IR R E G L TR T S L RGO
FETHHEIT, § b2 v Y 7 EHNYEE
fbxkTicd, CORCRBOHBEDIE TS I,
AFASEY S iow, ERCERLCEFERET
BELL, ¥, I ta vy 7oHBIHESETAE
CIV=ZREMEE LTED X,

I b2V VY TOFBELD b OBHCOWT, 4
BEMPET -2~ bR LTRHEL, EEYTT
B, CHEREKX - #4 *T/K - D

(6)3F 18=* - ZEUBA*: ANF1T7VY C&ETD
EAROERNERE

BREBAFE~F A 7V & (Caulerpa brachypus)
DOHEMEBTERPICALh RS HUOBEBY EEHT
BT LI, MlaE RS FRECEL LRI,
T &« DB B B A A A A BR B, Bl

F (centriole) # 5\ it spindle pole body iz#¥4
THREB AR, PREIZOFRBC—EN:
e, BEMESo—ERCiR—ERETEEhA I 2
ATy —BROFRS L BRI D, B S Bl
T, BMOBILRIEHRIVICELT 52, JEBOBRMGES
BB STl FBEHE LIS L ek & iR
B DBRESBOBINET & » TRHETh TV, #uh
FOBARMIFBORBICEE L, iRk
ALTw%, HMELEBREFEIHER S A, 1ED
Yufathn b ie < & H10AL Lo/ NE DB
o> THUTWS, FREEE| IIFRFANCHEERCE
B¥aohT, BEIHEVCED, BIEIZRFS
hickETHD, BERIETIE, SHELTWRRE
HAMCHFET 2 H MBI ThE E& IRV,
DESETT IO TRECZDOELXHT, Kl
2 DY #5.4 interzonal spindle 12X Xk Rk
LEBEWBVERIHBET S, RBEEOHb B\
RGN D, COBORBEEBHEE L TA,
CCEIPA - B - Y 2 HEX - E - i)

(OB 8 - RHRLH : St il - RER
FED Prorocentrum (ZD\\T

KB g - BB EEH TS Prorocent-
rum sp. KOWTHE LAY, ToHLTONEHLV~
N DI ERIEBD b AEED P. triangulatum MARTIN,
1920 CEEUT A AL ENRT, E2AHT
DopGE 1975 %, F& LTHEEV A TOANLHEE
DERMOK E\Z L XBHI, P. mariae-lebouriae,
P. triangulatum, P. cordiformis 7¢ &% P.minimum
(PAVILLARD) SCHILLER D ¥/ =44 LTF DT
Fo T B,

SEIEEEL, REED Prorocentrum Lz fE
RIEE XN T3 P. mariae-lebouriae » O HETHE
A =

l. HOWR: FBIHRRTHZ20oH LT, P
mariae-lebouriae TX¥:ARTH% (DopGE, 1963),

2. Rtk ABETIX64~68KTH B » P
mariae-lebouriae Ti330~344TH % (DoDGE 1963) ,

3. KU/ ¥ ATHE: WML L para-cry-
staline B THENEABETR=E=RDETT A5% -
Tk b Zhicxt L P. mariae-lebouriae T3 —ADE
77 27%%b->T\5% (DopGE 1971),

PED X 5iiEanbdind &y P.triangulatum
1% P. marige-lebouriae X 3R/ t= taxon IZIRE



FTRELDTHAH S LS HMRIFE L,
CRARK - 8 - 25 **A ¥ 7 4 L 2R

(8)RKIL * - Bl {E*: &P Siderocelis
nana FOTT et HEYNIG 1962 (13) & ZDO NS

BEECDOWT

BE7era, 740 A —FRF AR B T2
Siderocelis, FOTT 1934 (%, Oocystis @b, Hifaes
HERD ERE LD VY1 —T7L, AEOBKELR LD
Chlorella |&ho section Siderocelis NAUMANN
19212 &L LTRIIINCET, 40 % Tl
(FoTT 1976) 235 Sh T %, RIBO D ERHINE
122k REHAKOVA 1969 (3, Qocystis D ) =
LELTH- T 50 FOTT 1976 1351 7= OB
DEREBEXYBEELEN L LTABOHEY®ALT
Wb,

HEEIREREWED 75 v 7 + vdic Sidero-
celis nana FOTT et HEYNIG ¢ LCREIh 5 EH
21, TOHEFMFMOVTRI LR,

1. X¥ED autospore |(Lfid Siderocelis %
Oocystis g & & Ric b RFABEEPIC R S htc inner
cellular coenobium %R L 7o\,

2. KZE D autospore (X 2,4 MR Ih B, R
Bt s h, MBOWES S LEEh, *
DO—MHRIRERC #% L1 IREBD outer cellular
coenobium *H3T 5,

3. FAEIZLIELIEABEO AR X - Tsecond-
ary coenobium *HE3 5,

DEDX S IeBENCEATL WS i Sider-
ocelis BLIXRIc-> BT EMTHLOTH Y,
EDMASZDOEERIL Planctonema iwhbh 5
DERKTHYH, BENALFRELTELLRS,

CEBIRK - #F - B > FEK - B SRR

(9)SEER - TR : FREENXE—VI/4
8 Bryopsis-Derbesia complex ) #:3§ & 4 %50
(1)Halicystis & Pedobesia ODHIBICDOWT

HEDX, AHEDOrEBEY =214 FERUE
DEBHCOVT, RARCKFIBELERCIVE
EREDEORERTI->T B, &SENL, Y24
FE3EOHERICOWTHRET S, v 1M BEE
DEFEDEFLIL, OY =24+ (Derbesia) it
&Y v RFA (Halicystis) s 0 RE O
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R, @v=,4 MEfRE~F = (Bryopsis) #ALL
DEBOMRIN, @Y =/4 MERDORTHBH 4
ERO—BHHCREES L vy 22 ER L -BRREHEY
30, 3OOEANMBIhD, TE, ThHO4FER
BRwicd £ 3nwT, @Tix Derbesia, @it Bryopsi-
della, 3% Pedobesia ® 3 EHFHHEN T 5,
SEHMETS 3/, ThZhU+Y va2s4F,
@v=s4brR, BVa4 L EEIRD DT,
B4y, (UEHRRERR, QBMABTH QFBERT
HThs, HBCIDE, (Vi FHIRIC Hali-
cystis #AETHOIL, GNLREEN Vv v 2 %ER
TOIEROHAGEET S, ThLDFERMLDL, ()&
(2% Derbesia ORI IcAETEL R & D DKL, (3)
it Pedobesia DENTHAHT Libhdb, DT L&
LB LT, 2ARUCMACOWTORMEC b HRET
5. (REKX - £BR)

0N k476 - MEAXIE - F& H: §GBAANXE
BT ETARABRDES)

1) 7iv—RE A4 FEROCEEOHFE DT
ASAENE (70°C, 104y) LAkl a—FA V%
M RRIE, BNARZ bAMLSER L, EEi1T
5~10% THotc, BIBAKFERIZA A ~%E (610
nm) 3,4 (580nm), 7F 744 (600 nm), FH7
A4 (600nm), K¥ 74, Y (595nm), T RAT
A9 (570nm) THo7,

) 7TivRrF LINGfAKIr S —ATHEL
2~ FH )T RO I, 450 RUEKL
550nm TH -1, F-BOBEBBEFRLE (20KC, 5
) TAHRZLIRELY, TIrRIFUERELICAAIL
FTHZENTE, A+ ~FERENT, 7Iiv—A
737 FvDHIIFH 1: 2.2 ThHot, WTA
SARET7 5, 72 G100 D& ABEIT X bRk
THILENTER, MRIREERRICT &5 ERE
EDHB LT T,

3) BiEE 4 74 (13L-11D) O TFEs\ ot t
FEDTASARRE, K 30% DEBHERLI, =
DEHDOKEARCETD BEREEEI Y —HT 4 7
VY X ARRETH, TASAGHRERVCAREECD
VA ADHDBNEIDEFARD D, —EXEH T
BV EERD TASABRDOEIL X BRI ER & OHT
LAIE LT, W&o EEBEGRNR bR,

CGEIBK - B - £
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ADSEHueE:
[E20WT

BALDLLEOMES (B) B—Rc /B X
- THER, (RER, AR, BR, PR ERE
Ihb, REHEEL THIMET, MAFBC LD RERME
EDOWTOFMEBEIRV IR TWIEWE 5 Th
5, WERBRIEENMERETEROBRERT, &
FomRE B,

O v£7 5 (RERR) XBROBZLD 7T 53
O LERBOFFELXRM TS, BEDI—FELRNTK
L, g7 7 T EERBRL CERD DT 5,
QFKFDOAVFY 7 B—HE (BIRE, BIERER 1
AR LEROFHF L RILT 5, BEHIIEE
WTHREL, AEBIBS, @ ~rFE7, VIt T
74 CUMERE) TLROZGUIEICHEEREEL,
ZIhOTFHEXRETS IO EEIRE, QLD
RYAY SRORBEMDIZN, OF -V EZ (i
RE), xvEs 770 BRE), ~2475-
*/75%?(ﬁﬁm)kk®ﬁE@ﬁﬁknﬁ%$
XD ERERNNK FHE LTS LHESh D,
®aVEZ e JaFYVEI o F AT e FA )2
FYVE7.-varzes (BERRB), 7rz7s (FE
R DHBEBIFBEEREEZE LR,

CGRAK - H#)

R 5T FTHOMERC & D RELEIE

12) SEHEE - ELaARFER*": TTA -
& EREBOMMELKE L ORBEFR

ARRBEOEEREFHBRETHLH 7520y
A RTRBHICELIL, 20, LIELITREL TV, &
MRTIAED £EFEESC EE (B) - ZXPEO
KECHESTEEEWALLIL, »rOfMEOEETEOH
BAWRBO L ED LS R L TWBEHR LS &
Lic. BB TFHEENMNEOKE 25m K (75 25
%), 34m X (B4, 775 284H), 4.8m K (B4,
HOAEL), T.6m K (DU ABE) OLART, B
KX bERBLK,

BROBE: Q75 A04EBEEIX 34m KTHR
KRR LI, »v2DFRIEKEC E-THEmML
7.6m RTHRATHhH-T, D7 7 2DEE, THREE,
ERIRMTEREOEZ®RD T, B 2EDEIZ 24m
RTELLPIE W, Q2 2 DhRETHIEL 7.6 m
XTHEBRPDEnote, ER, ERQIIXMTENNR
Hbhigy, OREEFEINCKECHE - THnER

hS AD

BRI, @7 FAE DO 2 ERHERT S L, %X,
BRELT 5 2 DFBERBCAE, BERXT7 720D
FHKEL, BEROWTILA U A DHFHRPLLAE
HE %D, @34m LEDSKTIET 5 2 DES
Lo 20ER (EE) MFELL, hOREDXE
Himdbhich -,

C*BRKK - W8 5~ i)

(U ABEX : ko 57 SHOBIRICIET 3 5%

R VY TR RURBOERIL, KB ADNKE
FEBFROK EIRBEIT - T\ 5, EDOKERIRITR
FEROKERBB CREM A OAETEGIHRAIRT
Wik o AT OB B B LTS L VW%
BEERIS5ELTWS,

EH2, BMBEHONETIERNND, =247 5
DEfsERe2 VIV~ T r, 7c]b O, B
BB IR TWinh - LFTCBA L, FOHOEA
EE-TW5, £D 5 b 1AM, #ALCHSCEH
LWEGH  BELBEEIBR I h, 2EBILE
LcHEOREN EFRIhTW5, L LEEENT
275 VIRBNDL Shic@ire, #ALLER, K
P THEAIR LA DRI, RIFMCA - THHEL
AN TROERHMTTWIAHE > TWBEFTLH -,
CREI By TOERKDIERND, wvE7 50D
BHEAELLT, ErbThbhTEBEFRAT LY
BRL, £B%20OBRHOEMNTOL LT, &
S DHIBTHRIITHD TR A I EEL D,

(BEanx - B

()EEBE: ANNEESE I PREIDY( TEE
(EonT

»~oFdx 7 Sargassum kjellmanianum & %o GfE
S. kjellmanianum f. muticum BIVIv<X=E7
S. miyabei 3\ FhHEE (1907) X hEHI A
72 DT, ~rFErL YT 7 3HEEEREOH
RraeFe L, B muticum IBEFLEOERI X -
Twd, RO L X" ZEI TR LT,
Fh i v NEZROVWTIRERTLPALI TR - 1,
D%, HEF (1930) RS OME T+ 2 713
HERKTHB EHE L, I vY_EZROVWTIRILAE
(1944) MM BROWHRME, BE (1954) ASHEHER
BTHBZ LoBRN, ZThHIBERD SR TV TEE
DRBIE LI~ T,



Lal, JERBEMCRE IR TS syntypes %
Bt o &, BmEEARIICE L 2 MityJh b
EHETH Y, BRAERORFEI SHACKRREFHT
230 THAHT ENBELME D, SROEEIRT
TRAIhBZRELDOTIRAEWEER I,

Ml muticum (LRABEROERD SITHEHERER
NESHEIETE WD, REAXHERT~+E 7
EEINTWBLDERI—THBZLIIHLNLTHD,
CHIENLTE =~ ¥ 27 OMBERET S, ¥4
13 S. muticum LIEEREXThD,

ek - 2 - )

(15) /M - FEE: HLOBO / VO BA
YFAFCZONLT

=, FEORIAELRA Y U ERGOFE
B, #FH, FFRHOBEXETHIRFDOWHW S
HAEDLEDLDLIRDHBADF 2 SEREL TS, £
DHFBT IhE, 2 VDOHAY F £ S ThoBs
HHHEC ETORS b THREAB ELTY
%,

EED 1 AT, 1977118 12 FERATR
TERDBEFERO/h b, BLARKL LIZSIER
DHRFFOMA Y H i DOPRICHEIN T3 4R
DERGEY 1 BERR L,

WA By OBERERE T, REaotaFHtr o
BRI OB’ BAR ¥ L LHR LA O BFEE
L OFARDOMBOBICHRIEL TWA Z LARDH L
hic, 8RO, FROEYETHL01BA
RETVWCERYETIMRITHAZ LARBDLA
oo FBREEDO 1T FIEIVFELEL T,
AL BE IR, ok OBEMEHRRIIMEEL
IEE LTV D TARORBOBERSE L ERIC
=LV d LAk bLaNiE o RBIEV D
DEBbhs,

UEoBE&ERcIiE, ZOBAYF251, B
EROERGEYHPAZICEEL TH ORISR
DRI ERERI B > TR IhIcL5eELbh
b, / VDAY F 2 SOMRBHMONELEE LT
M ks s,

(KK -t s **TRERAKRD H BRI

45

(1) RFES : FIFE A VIR OBEERBELES
BFRFICONT

HIBAFAB 2/~ VD 2y A= (Ery-
throglossum minimum) 3 1932 fERIN SAERE 423
FREE L TRELTCLE, AMKTFEREPES, #EE
REER O BB R S BARBOEE r BDOH
B 7e - FeEIRH RO ENCAET T 5 2 Lok
bhTWaA, HEMEIIRMT, EyRFORFic>
WTHHRENE, EHEIZ 19774 12A5H, 10 A,
4B BREREE S HRERO BRI /e » B T
X v I A OEO L AR, MG, s X 0ms
JFHIRELTWSDOERR Ui, HEMEIZIED1
mm FX, 3-10mm, hHOERH 25 pm, Fk
CE L, DT & P e EET O 5 3
HEOMECHE L T\ 5, ZTOWEERAIL, —@r
LA A RS Th EnEOREmCE - T—@
DfifaE 2L, FOMBIGRECER CEVICE
ACXbLAIRETHAUL THEMARER D, ThONE
CRBCYBLTAHIE ML D, ThbiXHE
HEBTO S BMlE 5, £ GRECHE->
T, 1-3EDOHBEHOMUEIET OS> 2R T 5, &
HEBETFO S BEOFOMEDAEILH 50 m THo
120 KB 20°C, Ba8XRE TEHEH 800lux 0
LemslaF e i &, RERBYEE L, KH
BEHEORRTOK & 118 40 pm, RIFHRNIEIRIC
BTazui-Lindis, (BHRX - 2 - i)

AN FEE—* - EBEAR>: FHYIEO &M
BELCOWLT

AR, AR, AMceBFTrE58r ==
8 RI2FEIT O\ TR OB & A TEEE ORE LR
NicfER, = - ZOMREBLOTHRET S, ~V b
YHh=)FLv 5y A+ TIHEMEEREDOANR
Bhiehl, Th Lo ST To £HEBENE
BXNhic, FDOIBLYAITIN=/TF, ¥~Xvan,
Eye s, vesl®lF,
IR0 1M, vIEFAFTINEREBREIN LT
HTHEIHh, TOFMBALI IR, FEFAN
LhAEMOLHBEOHARR, EMBEOMERDY

Corallina kaifuensis,

 FRBOREZICOWTIE, ThETHEIRLIOL

HEE U THEA RS bhich - 1ohd, HEEATERE O
FARDHBIC DV TH LWAIRA B bR,
(ZIHEHERREK. K. ; *HbX - K
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(18) AT : BXEBECLDHBHOT - FEHE
HHEMO S & BEIBEOR A

KAk, SETHREB M, ERHERXBXS
AR E R, KOEOHRERCOWTHRARE
RTEA, AL BKOEDHRETHD 7 vE
PRACHETS 72— % JEHPETER, 2O
7 2 —ADONEEY, V4 M ADHECEV bR BER
BEBCRE -1, SENL, ZOHEREE - THKE
D7 vEBRRFEERTHHDOERFHITOWT
B Lic, BECHWLLAEX, Anabaena cylin-
drica, Anacystis nidulans O_fETH5, ZDEEX
DL, ik GURD LEEHERH U XK, KRS
TTEETD L, HAKK, BEOBRLBEMLERL
C75~ %R T %5, BREhi77— 2708,
wind 3380608 (0.1~1.5ml) Loy, HEIR
BIRASRAZT %, HRERLRRHE, TEB LRI
BTHZENEE LW, BRITEKEToEMER
b, 4°C BT 1 AR, 75 — 7 B &R
v, BB LIS v— b DEEHEIT, 25~30°C T, X
BHTT, 10~I5BHBCHET S, BELLTHNS
Ty, BRLIT 5 — 7 EARCHETEARETH
HiE X, (X - & - B0

19) REME : B, BnEHBICE 0 3RO EE

FRFNEE R O MBI R K HERREDOEN T
HEL, B8 - Bk (1973) © Cl° EiLR/ME 22.4
mg/l, BAEIMERD 73.1g/l THY, ¥i-Fil

1977) & X HIERAMEL 2108/l Thotc k3,
IhOMBO S bRESEN 108/l 22 2 2T
SYIRTZT « AAANTAZAD RS, W
ThHERE S OBBITHROE b h WEEEH¥E
HLVEWEWSDIXHATHS, ZhbEHOMK
DA F VB E TR A VAR E R BT 5L &
O TEULERE b2 L VWbh T3 (BED,
1973, 77; Fill, 1977 7 &), IR R T L EERY
(FH, 1970) L ¥hTWw3,

CHHEMDO S B D 50D S Achnanthes
brevipes v. intermedia, Navicula muticopsis, Nitz-
schia palea, Pinnularia borealis, Tropidoneis
laevissima D SEDr AV v DL, 2D5H
Tro. laevissima (XFR\WIFEMEZRL, BOoBEIE
HoBREY Rel, i, REMDHILFED Duna-
liella sp. /Bt L 7, L - XBF (1975) X

FITERCHEMRT bloom KT 5 E\5,
(HZ R AT

(20) FRE KA - FEHIEF** - I FK Bhv++: BRI -
NEZRERIERICETDTM Y I(EO0WT

BERORPHA LY, RPHHRCSEHREA
By, REET AR 5 B OR WS
BHLTER Y, ThZhBMER, SR, /EER
ELTEHERIVERTHS, ThbLIEFMCIIE
ERE=EPFittowIECHX T 2K (EREK)
ThdrEEXLBRTWS (FMHE, 1948) ,

RS ROER 7 v — SO TIE, 19424F, B3k
23 ATOEMEH L D 10ER Y, ERAEERCS
WU, 19474, BEM 2 A0 EMH X b 5 HEH
BERFRBELTWS, B% - BEIL, WThol
T3 Navicula cryptocephala Kiitz., Navicula
incerta Grun. 2\ LHT5 L LT3,

WESIZ, BENEBEHREIh T2 E0b,
BEERNHRDPTVRACHRELT, ThbES
BEOBVCHRYEATHEE 7 r—FEALN, L
A UBRRORE L cHMER Tk, BEAHEFTED
BhicDT, #REYFE UL T588RTOWTH
FHx L,

T ORER, BHR T 4 50 JH, NEIR TR0
HENBWEIREZE, WTho#gR T Navicula
cryptocephaloides Hust., Navicula cryptocephaloi-
des n. var. ELETAHZENHLNILBLE, B
B7r—SOWTETOHFMRAELBLOTE It
HT 5,

CHE - KHEE  BEX - 3 * /¥ - £9)

@) &HRE : BEFE Cymbella @ taxa [CTDWT

FELENKROBEED 7 » 5 ORI Y h Th
ZFho taxa ROWCTERERVE L v#HEIhb O
BPEDTER, ThbHD 5 b4 Cymbella 2o\
THRE LTHEREZEBLL,

EDLHIER IR LA X 51, 1908FEDFHEA
DL EHED & L 168 T = D 7o it HUSTEDT
(1927), SkvorTzow (1936, 1937) ZXKIBALIAD
MR DDD0H5, ThLRIUTRE S hicEH
1, Jb#EE 15 7 B, A 118 7 BF, Ju 9 7 Frcillat
63THRDE KR VCTHIEDISTH S, WEED L DI
DWTILEE DORNEL ) TREZ oL btk o T,



Zhb 168 DRI TWBEAED taxa »
FLBHL 668, 37 %M, 6RET A 109HE &
th, ZohiizBfEE LT SkvorTZOW (1936,

1937, 1938), /hHkBA (1962), #3% (1969), FE
(1972) KX > THRRIhLDDIETH T3,

HE L EARE Cymbella oW TOPFEEBOKE,
HEREZ BN, bR TEIEDDL O & LB L
T RERIZOWTONB, (KRB LHER)

(22)EWZEH - I # 3L BRE - FHINOFL4 Y'Y
—HCAOESM ) IICONT

FHINIFELEFRFORMELRLL, B7riE~
EoHLK 12km OJIITHS, JITiBdie h D LR
WETARB LOKENRD D, FTHRBICIITEE
BRBH D, BRKOBAIEL LR S,

BWELR, CoJlor4y vk, B, &
B, WoBCEh ThfHEmEYED, £I2H1976
FE5ABITI77 12 BB L RELFE L,

ZDRER, WKIED 513 258 140 taxa ASHBE L
DEF L, H AR IR T ORI Hic 5438 208 taxa
RREIhi, Z05b, RABCHEALLLORE
< 35/& 108taxa XA NKORICHBE LD THS,
Fre I DR T BEEMT HB LAk 1976 £ 5 Ak
Achnanthes kuwaitensis, Navicula muticoides,
Nitzschia amphibioides sp. nov., Nitzschia hantz-
schiana, 1977 sE128121Y Amphora veneta, Denti-
Nitzschia
liebtruthii, Nitzschia valdestrioides sp. nov. Th
ol ThbRWFhbEEY, b2l »
SVIREEELE IR TWSEETH Y, BEIhE
DBER I KB LT\, ¥7:, Nitzschia fru-
stulum var. perpusilla | CHOLNOKY (1968) &
IaL, WAL IhTVWEY, FHIITIE AT
LEEHLE CELEMCHBE L, §EZ, Zhbidh
DEHE Uiy, CGR#EK - &£

cula subtilis, Navicula muticoides,

(23) HHJ#ZE - /4% 3L : Fragilaria pseudogail-
lonii n. sp. LU EDEXETHENFEICONT

EHEHE T E Fragilaria L@ 3% Synedra J§ &
Fragilaria JBix, B LT % », HUSTEDT
(1932) Z1RRTWB X 51T, Synedra BTl
i, BETEFRTES, FRBEROBMGEESOK
XU, Fragilaria RO, SR RELETHE

47

BALAVELRHRBEGEIES, L) KhEniEE
ELTEFIIR T3,

FEE, ERRREIVNREAED DERE LR
Bic, —RigEst Synedra BEBbh28EE,
BN ER EFEFTR S UT O 200 KB E
EREEY RV L, ChbORYEFDRBEER
¥, REEHEY O EERETEHEC X > THE
LR, ThoXA—DBTHHZ EnPELMITK
stce X6 HaworTH (1975) 7% Fragilaria |&
DETHRLICEROHEEHRA L LUEEN Z DfiIcd B
bhis,

AHEOBG TR AZ /D OX0MigrHr b &
NT &L, ThboMankafscikiingERn
Roh, ThooRENZEIHAAEG > TRBWHEL
TEoTWBZ Ehbhote, ¥, AFIL, BEFT
EHREINTWDEOFEHICL B0 T, Fra-
gilaria BOFRE LTHREL v, HEK - £8)

(24) SEFMB : EXEHIC LD Achnanthes biceps
%13 '

FEE)I IR DK IFRICER L TV 2R3 [0 X
7 ABEL R, FEHCPIVWEEXEEETHE
L, K&Z, M, &£BE, TROZXCHEZFETS
Z &h b, Achnanthes gD 1% A. biceps HUSTEDT
1959 (Verof. Inst. Meeresf. Bremerh., 6(1) : 41,
pl. 1, f. 22, 23) LBbh B,

SEM CcHizz+5 &, EHRONEIER (f- 22) &
—¥T 52, AEREEFOPHIRCHAZS &h
Twd, FTbEh, NELER (£ 23) &—FKT
528, SHECIUROME #hih B, LM OERERT
L DINRITAZ B2, FRELE->EH LD
THEBEREADRIEh e bDTHA 5, FELBIC
Xz ORI O THIES EEL TW5 0L Bb
ha, CGR#GX - KB

(25) AFER) : BEIDOKATLF—FCPYVAZR
WBEE

BAEBRDOKAT V5 — b R{ERTHHEE LT
i, Ay s, ERPKBDERXHAFLTI L0,
AVTSVTI4NE—~T3RBLIVY S, 7 REDH
ARITIERT 2 HER DD, LA LEKSLERTED
TodIRE L b MR - B LY LTAERE
VIR TRET 2R L,
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4@, KYyE=—nTra—a (PVA) #FWT
KA VAT — bREHT D EHBHRFL VT
—~ IRNTEBZENBATDTAVY TS VT 4 L E—
BHORELHEL, FIROTMEEEHRE L, &
B 4 EE O PVA OZ KB L Thic KR BAESY
WL b ORHARE LTHY, A1 F7/5AE
DH v AL PVAKBEEY 2HEBMAH ~~277F
AT THRERE, RELERLL,

Zhicksd, ROLOWMEATELEEL DR,
@PVA 15% A¥EWK@PVA 10% KEHK+ 7V 1Y
v@PVA 10% KB+ >+ VE—HK (+ 79w V)
@PVA 10% KWK+ I M EREREPCKHIA
DB\WDT, PVAXRBKRIZEBERL, ¥V AdT
BB BCERT AHALETH
5, CKEBT - BIEBARI

OEWLsE - IUEEES : BANKERE (Hirose,
H. T. Yamagishi ed.: Illustrations of the Jap-

anese Fresh-water Algae) 933 ~~ v, PymE:ZEE
Hrek 1977 (36000 M)
MEE—%E L FEFL LS X ) NEERER
H2 b Kt BROKERED FIfT ShaFELHWT
MO R E, CoUHREhE: (BE
WARERE | 13 “MEE—EECETS” LbY, 8
#E 3 LEROREELELRIEN DD, FXERS
&, COROATEHE ORI DFEE | LIBFI39FE OFK
ThotebDHBDT, EHI2END ST LIS,
BHTHEAEHOR LV BuAT e WERELD - I
ZEbZDADEHEEBRIRL—RARCks1tDZ

EThBHN, FhRFRE LT, 1000=—SREFWE

DEEFILE - THWTRS L &, ERE TTI0ESR
OEBAXB LIELTY, Thiit b0
W< T 5, 2308fE (B - M) L\VbhB19754F
¥ TIRA b o B ARERKEED 255 O RIRIC R
& LTHidh, RoxLicdERIZThZhof@
ToWT, ¥4, M4, KON, MotbRyx T35
], EH, HHENEREND, BCHERMLAES
OB OWT I h—FomBitsxT<hs, &
bh 5O OI3EE GERMERL) ©ounTil,
RT3 H, #, BROBOBRKERVHEIN, AT
L LTREDERES Hhbh T3 (BRI OWT
RO ER S\, BifltE LTHTFEDH) .
BROWE LITRE, PIROBSE, MR ESSC

DEOHEMFICHERTH BN, RAKBLK LhoL
VA, ThhbBRKEORERHELIED LS & T5
AR L EFHEVFF | oREER LTINS,
BATIE, BEOKHE HBE) ©ouwTizhRe
KEMELDO BAGREX I LD L LT, BEFECR
Bl L odh, —RBYOELEANDL IR
JRRE UL VIRIBIZ /L » T3, & 2 AMBARRD
WTRED LSk L - ekRR LA LEL, A
FHANRBRIEI— R, AR T 2V DOKLERD 5T
DRI LIRBE Al REBTh- 1, [H
ABRARRE ] OBEEIKIL, ERABEORENT
EBX57AREY I, Lvh BARKEONEE
BPFRD—2DE= 2 4 v MC LIz EDLERTA
EBOPFEICL Vb ntclDZ L THDHN, TOER
BRHFHCBE LI VW T, BAOEFEDOERIC
—FI T ETABOMR 2 L BHETS & &b IS,
PEEHRDXEDHFECEL BRBOBEEE LI,
MORMELE S \hbP D gamma HEFELHRAE
EHEE LTGEEN L TR B X5 » T &,
COHAEDMELRAESEC L 50 EROEHD Lic
Vo TZXERTHIOTHY, KBOBRKENEY
DEBORBANDFEIHIEKE V. FBIBEHEOH
RE, BIFBECRWHOC &, FREABEROMAE
RMECBREY b OWRAT, SEROAEB% T
WTKWIRIFEREhBAZ ETHAH S,
(KT - EHRIER ; THREHE)



OZEBEAICOWT 28B LY, FOMSHFHUOHICEMAL FTOT REZIBI THEEFHRETEHHL

Jil’: .-: W
(1) |WAZ=BELEEES A a TaEE 8 /1 izhiu s Bkt o i l"""‘d'lf LELA. ZOHET EM
SHITEGRASOFTHED LN, TORBITRTEREMOFIEITX - qu’“ié:'.% L7zo ABHHR i~
Frf SN 7R 50

xxviii, 1~418 F{, |UHEAEOME - \‘l.‘ R BRI S XD l"]’>’1~</)& B LT
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