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ABSTRACT

Nine members of Rhodochorton appearing in coastal waters of Korea were

investigated diagnostically. Among them, Ri. densum, Rh.

magnificum, Rb.

robustum and RI. codicola were identified previously, while Rk, terminale, Rh.
sancti-thomae, Rh. daviesii, Rh. hyalosiphoniae, and Rh. rhizoidews were identi-

fied and described for the first time in this country.

Introduction

Rhodochorton is one of the common micro-red
algae found easily in coastal waters of Korea. In
1861 Naegeli established the genus Rhiodochorion
and algo the related genus Acrochactinm, However,
the generic relationships among Rkodochorton,
Acrochaetium, and the early known genus, Chant-
ransia remained as one of the interesting problems
to be solved. In 1928 Drew clarified- it with am
excellent monographic study of the genera, and
unified them into a single senus Rhodochorton,
emending the genus character:

Recently, Woelkerling(1971) made a new generic
conception on these filamentous micro-red algae,
and used the generic name, Awudowuinella Bory for
the members of which sexual stage was known,
and Colgconema Batters for the members of which
sexual stage was unknown in their life histories. To
adopt these generic names for our plants, however,
would remain some problems, as remarked by
Woelkerling himself, that “many of these taxa are

probably coﬁspecific with 'species descrited earlier
and it seems hbest, therefore, not to suggest new
nomenclatural combinations until the status of
each taxon has been re-examined carefully”.

On the other hand, the ‘memters of Riodochorton
-complex are investigated in life historical view
point for clarify their taxa by recent workers
(Swale & Belcher, 1963; Knaggs, 1964, 1966; Knaggs
& Conway, 1964; West, 1958, 1969, etc.). For
further study on Korean species of Riodochorton-
complex, it is attempted in thiz paper that 9
members identified up to now are Iinvestigated
only in diagnostic view point. The generic name
Rhodockorten is adopted bere until the Korean
species are re-examined with the above mentioned
criterion. ’

Key to Species of Rhodochorton in Korea
Plant epiphytic.

Hair-like prolongation absent

Erect filament consisting of about 15 cells,
monosporangia terminal on erect filament
............................................. Rl. terminale

* This work is rartly supported by the grant of Ministry: of Education, 1973.
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Erect {ilament more than 30 cells of elongate
barrel or clavate shapeg--«-serseeees Rh. densum
Hair-like prolongation present
Hair-like prolongation unicellular, developing
on branches and branchlets:--Rh. sancti-thomae
‘Hair-like prolongation multicellular, develo-
ping mostly on branchlets.cver-eeeennees Rh. daviesii
Plant endophytic partly or fully )
Endophytic partly with small penetrating
{ilaments
Cells of erect filament more than 50um long
....................................... RE. magnificurn
Cells of erect filament less than 30xm long
Penetrating filaments short, poorly devel-
OpEds+meeserernne RICTR Rb. robustuns
Penetrating filaments multicellular, well
developed--«s-s eeermvneianns Rh.- hyalosiphoriae
Endophytic fully with well developed penetrat-
ing filaments
Endophytic filament hyaline, uppermost cells
of branches containing chromatophores dens-
6137 .......................................... Rh. codicola
Endophytic filament pigmented, a few cells
below apex in erect filament almost hyaline
Rh. rhizoideuwm

Fig. 1 Rhodochorton terminale Nakamura

A, cells of erect filament;
C, basal structure:

F, terminal and lateral monosporangia.
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Rhodochorton terminale Nakamura
(Text-fig. 1)
Nakamura(1944) p. 99--101, fig.1
Korean Name: #4442 Fos (norr{. nov.)
100—150¢#m  high,
consisting of creeping and erect filaments; basal

Plant epiphytic, caespitose,

creeping filaments extended radially and roundly
on host surface, coherent loosely forming disc of
unistratose pseudoparenchyma, cells of creeping
filament polygonal to irregular, 2.5 —4wm broad,
5—8um long; erect filaments numerous, arising
singly from basal cell as well as daughter cells of
spore, simple or rarely branched, almost similarly
thick or slightly atteiluate both at apex and base,
straight or slightly curved, obtuse at apex, branches ’
arising once or a few times from middle to upper-
portion of main axis, subdichotomous, trichotomons
or irregular with acute angle, similarly thick to
main axis, cells of erect filament moniliform, 4.5
—5.5um broad, 7—8um long at lower, 5.5—6.5um
broad, 6. 5—8um long at middle, 4.5—5.5um broad,
6.5—8um long at upper portions of main axes, 1—
1.5u4m thick-walled; hair-like prolongations not.
found; chromatophores parietally loked with large

B, germination stage;
D-E, mature plants;
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central pyrenoid; wnonosporangia terminal on erect
filament, not rarely subterminal and lateral, sess-
ile, elliptical, 6.5—8um broad, 9.5—12zm long:
color purple,
Habitat: Epiphytic on the utricles of Codium
spp. at littoral zone.
Material: Gapado, Jaeju-island (May 12,1972)

The plants were found dn the utricles of C.
contractum. Theéy made dark red spots on the host
thalli, recognized easily with naked eves. Originally
the species was found on the apex of C. saccatum
by Nakamura(1944). According to his original
description, the plants have axial stellate chroma-
tophores in the formalin-preserved materiai, and
have rarely the hyaline hairs. However, the plants
at hand have rather parietal chromatophores -and
1o hair at all. Except for such- differences our
plants accord quite well in diagnosis with the
type species, such as the formation 'of IMONOSpoxr-
angia terminally, the germinatioﬁ of spore dividing
into four daughter cells, and the brariches arising a
few times at middle to upper portion of main axis,
etc. The vegetative cells and monosporangia also
coincide well in shape and size with ‘the ones
shown in the original description.

In addition to the terminal sporangia, i! is found
not rarely the sub‘terminally or laterally developed
sporangia, not mentioned by Nakarmura. The plants
seem to be one of the smallest members of Rhodo-
chorton appearing in Korean waters. They have
erect filaments consisting of only about 15 cells.

Rhodochorton densum Drew
(Text-fig. 2)

Drew(1928) p-168, PL 38, figs. 17—24; Nakamura
(1944) p-101, fig.2; Kang(1966) p.59.

Korean Name: of 7] 5% (nom, nov.)
Plant epiphytic, caespitose, extended broadly on
200--300um  high,
creeping and erect filaments; basal creeping filam-

host surface, consisting of
ents stretching irregularly at first, confluent later
forming unistratose pseudoparenchyma, cells of
creeping filament elliptical, round, oblong, or

irregular, 4—8um in size; erect filaments arising
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from basal cells, branched not commohly once or
a few times from middle to upper portion, freque-
ntly curved slightly, cotistricted at septa, obtuse
at apex, branches mostly short (composed of 3—5
cells), secund, alternate or irregular; cells of erect
filament elongate barrel-shapsd, clavate especially
in fructiferous part, 4—5¢m broad, 8—9um long
at lower, 5—7um broad, 10—12um long at -middle,
5—6um broad, 8—12um long at upper portions of
erect filament; hairlike prolongations wanting;
chromatophores parietally lobed, surréunding whole
surface of cell with small fenestrations; pyrenoid
single, located at central porfion; ‘monosporangia
terminal or lateral on main axes -and branches,
sessile or pedicellate (1-czlled), single or secundly
seriate, ovoid to elliptical, 5--72m broad, 12—15/:m
long: color purple.

Habitat: Epiphytic on the surface of other algae

in littoral zone

Materal: ‘Gapado, Jaeju-island(May 12 and Aug.

8,1972) Baegryéongdo—island (Jun. 14,
1978)

The plants were found on Hizikia fusiforme at
Gapado, and cn Sargassum corfusum at Baegryeo-
ngdo(Lee, 1973). They were found also on Myrio-
gramme sp. by Kang(1966) from the southern coast
of Korea. The plant is characteristic in that the
germinating spore divides into two equal cells,
which grow out into creeping filaments.

According to Drew, in his original description,
the erect filaments usually consist of about 10
cells, However, the plants at hand and the ones
shown by Nakamura (1944, fig.2, A,B) consist of
about 30 cells in fully grown erect {ilaments. In
the present investigation, such a significant diffe-
rence as to divide the present species into two
forms, shown by Nakamura, is not found.

The chromatophores of monospore is not stellate
as like as Drew’s, but quite similar to Nakamura’s
one; it is more or less lobed apical plate in form.
The constriction of the cell septa, the development
of monosporangia, and the formation of unistrato-
se pseudoparenchymatous bagal layer, etc., aceord
.quite well with the ones shown by Nakamura.



March, 1974

Lee and Lee—Rhodochortons in Korea

Fig.2 Rhodochorton densum Drew

A, mature plants; B, monosporangia bearing plant; C-D, monosporangia.

Rhodochorton sancti-thomae(Bgrgesen)

Nakamura (Texi-fig. 3)

Nakamura(1941) p.280—282, figs.5—7
Acrochaetium sancti-thomae Berg. (1915) p. 30,
figs. 23—24

Korean Name: mE &2 £-2d (nom. nov.)
200—600pm  high,
composed of creeping and erect filaments; creeping

Plant epiphytic, caespitose,
{ilaments irregularly branched, confluent one
another forming unistratose pseudoparenchymatous
disc, cells of creeping filament irregular in shape

from above, tri- to quadrangular from side, about

5um in size, pigmented; erect filaments arising
from cells of creeping filament, branched once or
twice secundly and alternately, seldom simple,
atteniuated at apex and slightly at base, constricted
at septa, terminate with hair-like prolongation,
cells of erect filament cylindrical-obovate, 1—2¢m
thick-walled, 5—7um broad, 10-12¢m long at lower,
6—8um broad, 12—154m long at middle, 4—6um
broad, 13—16¢m long at upper portions of erect
filament; hair-like prolongations arising at top of
main axes and branches, unicellular, hyaline, up
to 160xm long; chromatophores parietally lobed,

with single large pyrenoid; asexual reproduction
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by monospores and tetraspores; monosporangia
elliptical to ovoid, often seriate in all directions,
sessile or pedicellate (I-celled), about Sum broad,
10pm long; tetrasporangia pedicellate (1—2-celled),
often sessile, divided cruciately, 8—10um broad, 11
—14pm. long: color red violet.

Habitat: Epiphytic on the surface of other algae

in littoral zone

Material: Gapado, Jaeju-island (May 10 and Aug.

8,1972; Apr. 1, 1973)

The plants were found on Hizikia fusiforme in
May, 1972 and on Myelophycus caespitosus in
August, 1972 and April, 1973 from above mentio-
ned places respectively, The plants collected in
April and May were slender and large with almost
cylindrical cells, while the ones collected in August

Vol. 17, No. 1

were much smaller in size and had rather barrel-
shaped cells.

The sample collected in May showed abundant
asexual reproductive organs than the other samples
collected,

On the pyrenoid in erect filament, Bergesen
mentioned that it was lying near the middle of
the cell. In our plants, however, the pyrenoid is
large and distinet especially in the material
collected in April and in May. On the other hand,
the hair-like prolongations are found often by
Borgesen and rarely bs'r Nakamura while they
occur rather commonly in all the materials at
hand. Sometimes, two hairs are found on the same
apical cell subterminally.

The monosporangia accord well with the ones

Fig.3 Rhodochorion sancti-thomae (Bergesen) Nakamura

A—B, basal structure;

C—D, sporangia bearing filaments; E, bi- and tetrasporangia developed seriately.
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shown by Bergesen both in size and occurrence on
the branches, In addition to them. the bi- and
tetrasporangia are found on the same thalli that
bear the monosporangia. The mode of development

of tetrasporangia - is similar to that of monospo-’

rangia, though the tetrasporangia are larger than
both the
monosporangia and tetrasporangia are found on

the monosporangia in size. Sometimes,

the same pedicell, or the two tetrasporangia are
developed on the branches one on the other
seriately (Fig. 3, E).

The bisporangia seem to develop into tetraspor-
angia. The plants collected in August resemble to
Rh. densum especially in the characteristics of the
erect filament, cell shape, and basal system, etc.
However, the both species are distinguished by the
hyaline hairs developed in RhA. sancti-thomae,
and not developed in RA, demswm. The tetraspora-
ngium formation in the former is also one of the

noticeable characters of the present species.

Rhodochorton daviesii (Dillwyn) )Drew
(Text—{ig. 4)
Drew(1928) p-172—173; Nakamura(1944) p.
106, fig.5
Conferva daviesii Dillwyn(1809) p.73
Acrochaetium daviesii (Dillwyn) Naegeli(1861)
p. 171, figs. 26,27; Rosenvinge(1909) p. 104,
fig. 34
Korean Name: <o) 2-28 (nom. nov.)
1—1.5mm high,
consisting of creeping and erect filaments;

Plant epiphytic, caespitose,
basal
creeping filaments developed irregularly, multicel-
lular, confluent tightly one another forming pseu-
doparenchymatous disc, cells of creeping filament
8§X12.5um in
size; erect filaments arising from creeping ones,

almoest round to irregular in shape,

branched 3—4 times alternately and secundly,
almost straight, slightly attenuate to apex, thick-
walled, branches issuing mostly from middle to
15—30°
terminating

lower portion of main axes, at sinus,

attenuate to apex, into hair-like
prolongation, cells of erect filaments cylindrical,

scarely constricted-at septa, 10—18.5um broad, 16-
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22pmn long at lower, 9.5--11um broad, 17—24um
long at middle, 7—7.54m broad, 12—18xm long at
upper portions of main axes, cell wall 2—3um. thick;
hair-like prolongations multicellular, hyaline, 2um
thick at apex, up to 80um long; chromatophores
parietally lobed, poor in content, with single
prominant pyrenoid at central portion; monospora-
ngial branchlets developing from branches and
branchlets, ramifying repeatedly forming fan-sha-
ped fascicle; monosporangia pedicellate (1-celled),
terminal or lateral in occurrence, ovate to ellipt-
ical, 8—9um broad, 12.5—15um long: color purple.
Habitat: Epiphytic on the surface of other algae
in littoral zone
Material: Gapado, Jaeju-island (May 12,1972)
This species was found on Hizikia fusiforme.
Since the plants were known as Cowuferva by
Dillwyn, it has been recombinated several times
into the other genera such as Callithamnion,
Ceramium, Trentepohlia, Acrochaetium, Chanlran-
sia, Rhodochortorn, and Auwudouinella by several
investigators (cf. Woelkerling, 1971),
remarkable characters of the species were described
by Rosenvinge(1909), Hamel(1927), Drew(192%),
Nakamura(1944), and Woelkerling(1.c.), etc.
According to Nakamura, the thick-walled and

short-celled filaments, and the

and some

fasciculated
sporangia-bearing branchlets are the striking cha-
racteristics of this species. Our plants accord well
with those in diagnosis. The basal creeping fila-
ments are interwoven irregularly and from a pseu-
doparenchymatous disc, though the cell branches
are scarcely distinguishable one the other, except
The erect filaments are
almost straight. Most of the branchlets terminate

in hair-like prolongation,

for the marginal ones.

which is hyaline and
septated. The base of the branches or branchlets
are slightly constricted. The cells of erect filame-
nts are generally one and a half length longer
than broad. Sometimes, the cell wall becomes up
to 3.5um at thicker porfiom.

The material at hand bears monosporangia only,
as described by Rosenvinge, Drew, and Nakamura.

The monosporangia are developed in a fan-shaped
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fascicle. Sometimes, they arrange seriately on the

branchlet with 1-celled tedicell. The regeneration '

of monoesporangia is observed frequently within
the empty sporangial wall. In addition to this, it
is found not rarely that the sporangia are divided
into two spores within the common sporangial wall,

Recently, Weelkerling(1.c.) reported the tetra-
sporangia and the both sexual reproductive organs
from- the present species under the name, Awdoni-
wella daviesii. According to him, the tetraspoerangia
are ovoid to subglobose, cruciately divided and (13

Vol. 17, No. 1

—) 1518 um broad, 17—21um long. The sperma-
tangia are ovoid to spherical, and 3um broad,
44m long, borne terminally or laterally. On the
other hand, the carpsgonia are terminal on unicel-
Tlular stalks. The carposporangia are ovoid, occurring
terminally, and 8—10um wide and 16—20xm long.

Rhadoezhorton magnificum Drew
(Text—{fig. 5) )
Drew(19:8) p. 180—18!, Pl 41, figs. 33 -40;

Kang(1966) .60

Fig. 4 Rhodochorlon daviesii (Dillwyn) Drew

A, cells of erect filament; B--D, monosporangia, some of them divided into two;
E, basal structure; ¥, part cf erect filament, bearing multicellular hair-like prolongation.
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Korean Name: 7] me) ¥-& (nom. nov.)

Plant epiphytic, partly endophytic, caespitose,
a—smm high, consisting of Fasal creeping to
penetrating and erect filaments; basal filaments
multicellular, creeping on and partly penetrating
into cortical cells of host, simple or irregularly
branched, with round, cylindrical or irregular cells
of 10--204m in size; erect filaments arising from
¢reeping filament, richly branched in a few to
several times, attenuate outwards, scarcely constr-
icted, branches and branchlets issuing secundly,
opposi ely and alternately, terminate in hair-like
prolongation, cells of erect filament cylindrical,
becoming slenderer and elongated outwards, 12—
154m broad, 40—60xm. long at lower, 10-—12um
broad, 50—70u4m long at middle, 6—8um broad, 80
—100um long at upper portions of erect filament;
hair-like prolongation multicellular, almost hyaline,
4—@um broad, more than 100zm long;
phores parietal band, not so abundant; with single
pyrenoid(?); monosporangia elliptical to ovoid,
developing laterally on branches and branchlets,
pediceilate {1-celled), 18—20um broad, 25—30um
long; spermatangial branchlets developing laterally
on branches and branchlets, divided repeatedly
formine ramuli of cluster, spermatangia subtermi-
nal in occurrence, elliptical to ovoid, 5x7um in
size; carpogonia terminal on 2- to 3-celled lateral
branchlets, bottle-shaped, with 30um long tricho-
gyne, carposporangia elliptical to ovoid, about 10X
20pm in size.

Habitat: Epiphytic and partly endophytic on

other algae in littoral zone

Material: Yokchido-island

With the coerdial kindness of Prof. Dr. J. W.
Kang of Pusan Fisheries College, this plant could
be loaned from his herbarium (no.41532) and inv-
estigated. It was found on Diclyota dichotoma. In
the originai description of the species, DreW men-
tioned that the most important difference separdt-
ing this plant from the other similar ones such as
Rl dawiesii, etc., was the presence of endophytic
filaments. On the other bhand, Woelkerling(1971)
would bz

insisted the present species probalkly

— 4

chromato-

[

Lee and Lee —Rhodochortons in Korea

conspecific with Ri. deriesii(=Audoninella davie-
si7) by the fact that the latter develeped also the
endophytic filament. However, he concluded that
Rl magnificum was maintained as a distinct
species, until the type species could be examined.
Unfortunately, it is very difficult to investigate
the basal system comlpetely with the herbarium
specimen at hand. On the other hand, comparing
with the other plants, especially with Ez. daviesii
is

occurring in Korean waters, Rh. wmagnificum

rather distinct species. In the present species,
almost all the branches and branchlets become
slender and feeble at the terminal portion and are
modified into the bair-like prolongation.

We could account fortunately both the male and
female sexual organs.

Comparing with those of Ri. daviesii{=Auxdou-
the
carposporangia of our plant are almost similar in

inella daviesit) by Woelkerling (J.¢., fig.7),

shape and size to them, while the spermatangia
are slightly larger. However, the develooment of
gonimeblast, one of the important characters to
discern the species, was not detected unfortunately
in Rh. daviesii. Therefore, in order to detect the
specific character to compare the both species in
developmental anatomical view point of the cysto-
carp is remained still for study.

According to the material at hand, the sperma-
tangial branchlets are developed laterally at the
upper corner of the cells of branches and branchl-
ets, and divided into several ramuli with a stalk(?)
cell. The spermatangia occur subterminally on
these raruli, the -spermatangial mother cells. The
carpogonium, on the other hand, is developed
laterally from the branches and branchlets in
similar manner to the male organ. It iz formed
terminally on one- or two-celled branchlets with:
homogeneous content. After the fertilization(prob-:
ably), the carpogonium and the cells of carpogonial
branch are divided repszatedly, forming a gonimo-
blast of elliptical to obovate shape in outline.
Almost all the cells of the gonimoblast seem to
convert into the carposporangia.

The monosporangia ocour commonly with the
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Fig.5 Rhodochorton magnificum Drew
A—B, development of spermatangia;
E, basal structures;
G, post-fertilization;
I, hair-like prolongation.

both sexual reproductive organs on the same bra-
nchlets.

Rhodochorton robustum (Bgrgesen) Nakamura
(Text—{ig. 6)
Nakamura(1941) p.284—287,
Kang(1966) p. 60
Acrochaetium robusia Bergesen(1915—20) p. 40,

figs. 10—13;

C—D, monosporangia;
F, carpogonia with trichogyne;
H, . development of cystocarps;

figs. 38—40, ef p.449, fig. 418
* Korean Name: 7] 7= 228 (nom. nov.)
Plant epiphytic, partly endophytic, caespitose,
0.8—1.2mm high, consisting of basal creeping to
penetrating and erect filaments; basal filaments
multicellular, branched, creeping on and partly
penetrating into host cortex, forming pseudoparen-
chymatous dise, cells of basal filament irregular
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in shape, 6—8um broad, 10—20um long; erect
filaments arising from bagal filament, branched
unilaterally or irregularly a few times from lower
part of main axes, almost straight, with short
‘branchlets, gradually attenuate to upper portion,
‘scarcely constricted at septa, obtuse at apex,
cylindrical, tecoming
slightly longer to apex, thick-walled, 8—12u4m
broad, 20—25um long, 3—4um  thick-walled at
lower, 10—12um broad, 24—26pm Jong, 2—3um
thick-walled at middle, 8—10um broad, 30--40um

long, 1.5—2um thick-walled at upper portions of

cells of erect filament

erect filament; hair-like prolongation very rarely
observed, multicellular, hyaline, 2—3zm broad, up
1o 160xm long; chromatophores parietally lobed,
with large pyrenoid; monosporangia scattered along
grect filament on branchlets, pedicellate (1—2-
celled), terminal or lateral in occurrence, arranged
more often seriately, elliptical to ovate, 10—12um
broad, 13—15um long; spermatangial branches
developed on branchlets or terminal portion of
branches, secund, opposite or alternate in occur-
rence, spermatangia arranged in secund series on
inner-side of branchlets, round, 5—6xm in diam.
carposporangia not found.

Habitat: Epiphytic and partly endophytic on

other algae in littoral zone

Material: Samtchok, eastern coast of Korea

We could also be able to investigate this plant
with the cordial kindness of Prof. Kang. It was
found on Spathoglossum pacificum, scattering
broadly and densely over the marginal portion of
the host thalli.

Qur plants accord quite well with the ones
shown by Nakamura in diagnostic characters,
such as the development of basal structure, the
mode of ramification, the cell shape, and the
occurrence of chromatophores, etc.

The male reproductive organ described by Nak-
amura is found in addition to the monosporangia,

The spermatangial branchlets are curved slightly
inwards, or sometimes outwards, The spermatangia
gccur terminally or subterminally on the spermat-

angial mother cell, which results by repeated
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divisions from the initial cell of the branchlets.

Frequently the cells of branchlet become directly
the spermatangial mother cell itself. The carpogo-
nium and the cystocarps are not discerned in our
plants. According to Nakamura, the carpogonium
Is terminal on the 1~-3-celled lateral branchlets,
and 64 wide and 124 long including the trichogyne.
The cystocarp is corymbose cluster in shape. The
carposﬁorangia are elliptical and 11-~14um broad,
18—20pm long. '

It is found very rarely that the multiclleular
hair-like prolongation is developed from the top of
branchlet, although the character was Dot menti-
oned previously. it consists of two to three cells.
The terminal cell is elongate long.

Nakamura combined the present specles with
Acrochaetium  robustum Bsrgesen and A. sargas-
sicola Bergesen.

The most important reason to combine the both
species info one is that the basal structures, which
were treated by Bergesen one of the Important
characters to distinguish the two species, are not
different each other, but continued by the inter-
mediate forms. According to the plant at hand, the
basal structure, containing the creeping and pene-
trating flaments, accords quite well with Nakam-
ura’s in general, except that the pseudoparenchy-
matous basal disc extends rather broadly on the
host surface in our plant. As a result, Nakamura’s
combination and emendation of the present species
seem to be the reagonable treatment.

Rhodochorton hyalosiphoniae Nakamura
(Text—{ig. 7)
Nakamura(1941) p. 287—289, figs.14—16
Korean Name: 712 %25 (nom. nov.)

Plant epiphytic, partly endophytic, caespitose,
0.5—1.2mm high, consisting of basal creeping to
penetrating and erect filments; basal filaments
creeping on host surface forming pseudoparenchy-
matous disc, partly penetrating into host cortex,
branched irregularly, tightly coherent one another,
cells of creeping filament tetra- to polygonal, 10—
15¢m in diam,, cells of penetrating filaments 5—
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10pm troad, 15—~30um long; erect filaments branc-
hed frequently 3—4 times alternately, se_c:und-ly' or
irrggularly, branches and branchlets becoming
narrower outwards, especially the latter ending
in hair-like prolongation, apex slightly inflated,
obtuse, cells of erect filament cylindrical, scarcely
constricted at septa, 9—1lpgm hroad, 20—22¢m
long at lower, 10—]12um broad, 25--304m lbng at
middle, 8—10um broad, 20—354m long- at upper
portiops of main axes, 8—10um broad, 15-~204m
long in branches, 5—8um broad, 10—15um long in
branchlets, cell . wall 2-3um thick; hair-like
prelongations multicelh_.da—r, hyalir_xe, 1. 5,&1;.0-. broad,

Vol, 17, No. 1

up to 100zm long; chromatophores parietally
lamijnate, with large pyrenoid at middle to upper
half portion; monosporangia elliptical fo ovoid,
terminal or lateral on branches and branchlets,
pedicellate (2—3-celled), frequently arranged in
series on adaxial side of branchlets forming fan-
shaped fascicle, about 9um broad, 14um long: color
pale violet,

Habitat: Epiphytic and partly endophytic on the

" surface of other algae in littoral zone

. Material: Gapado, Jaeju-island (May 12,1972)

This plants_, found on Hz',_z-ikig fusiforme, were
associated with R densum, Rh. sancti-thomae,

ey Tr-‘ ‘:‘

Pig.6 Rhodochorton rovustum (Bergesen) Nakamura

A, cell of erect filament;
D, spermatangial branches;

B—C, monosporangia;
'E, sperimatangia;
F. part of erect filament with hair-like prolongation;

G, basal structure.

_.'46_.
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and Rh. daviesii, Compared with the original
species diagnostically, the plant at hand is chara-
ctéristic in that the basal creeping filaments are
coherent more tightly one another and develops
rathér broadly on the surface of the hdst cortex.
The -penetrating filamenst are also developed
distinctly among the host itssue. These penetrat-

ing filaments would be accepted an important

WOl ge
Ty

Fig.? Rhodochorton hyalosiphoniae Nakamura
B, voung cystocrap in early developmental stage;

D, hair-like prolongations;
T, regeneration of erect filament;

A, basal structure;

C, spermatangia(?);

E, monosporangia;

G, part of erect filament;.

Lee and Lee—Rhodochortons in Korea

character to distinguish this plant from the other
related ones; Rh. daviesii and Rh- magnificum, as
mentioned by Nakamura.-

Considering Woelkerling’s opinion (1971, p.30)
on these three species of Rhodochorton (Rh. davie-
sid, Rh. magnificum and Rh. hyalosiphouiae), Rh.
daviesii, -and.Rh. hyalosiphoneiae at hand are

similar in general appearance, especially the
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ramification and the cell shape of - erect filamént,
and the shape and size of monosporangia, etc.
However, the former is slightly smaller than the
latter, and the penetrating filaments of the latter

develop more broadly and abundantly than the

former (fhoﬁgh Woelkerling insists the basal
system can not become the criterion to distinguish
the toth species, because Rh. daviesii develops also
the endophytic filaments). On the other hand, RA.
magnificum is rather a distinct species, as menti-
oned ahove,

The hair-like prolongation ig multicellular. It
consists of a few cells. The terminal cell of them

Vol. 17, No. 1

becomes much elongated, while the others remaim
without elongation. We could also find the -two
hair-like prolongations developed sympodially on.
the same apex of the branches or branchlets, as
mentioned by Nakamura. The Tegeneration of the
erect filaments from the wounded.apices seems to-
occur rather commonly in this plant.

The monosporangia are found abundantly in our
plants. Besides, it is found rarely that some thalli
bear the gonimblast only in early developmental
stages. The mode of development of the gonimo-
blast is quite similar to the ones illustrated in
Rh. robustum (Nakamura 1941, p. 286, fig. 1i).

(RS
%
s
\

F

Fig.8 Rhodochorton codicola (Bergesen) Nakamura

A, cells of erect filament; -
E, basal structure;

B—D, monosporangia;
F, part of erect filament bearing monosporangia.
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According to the material, the carpogonial branch
consists of 2 to 4 cells in the present plant.

Rhodochorton codicola (Bgrgesen) Nakamura
(Text-fig. 8)
Nakamura (1944) p.113—115, fig. 10; Kang

(1965) p.51;(1966) p.59
Aerochaetium codocola Bergesen(1927) p.33,

figs. 18—20

Korean Name: & #t5r o8
Plant endophytic, caespitose, extended broadly
2—3mm high,

endophytic and erect filaments; basal endophytic

on host surface, composed of
filaments penetrating into host tissue, multicellular,
abundant, contorted, branched irregularly, much
entangled one another especially at upper portion,
thicker than erect filament, cells of endophytic
filament cylindrical, curved or irregular in shape,
hyaline, 15—30xm broad, 40—70um long;
{ilarents arising from endophytic filaments, almost
straight, richly branched, branches and branchlets
issuing 3—5 times

erect

irregularly, alternately, or
secundly with various intervals, with acute angles,
obtuse at apex, cells of erect filament cylindrical,
scarcely congtricted at septa, 15—20um  broad, 40
—45pm long at lower, 12—14pum broad, 60—80uxm
long at middle, 8—10um broad, 60—90um long at
thin walled;

chromatophores

upper portions of erect filament,
hair-like prolongation wanting;
parietally lobed, poor in content, with 1—3
in diam.; monosporangia

secund seriate in

pyrenoids of 5—7um
numerous, arrangement on
pedicellate (1—
2-celled) or sessile, 20—23um broad, 35—45um

long; tetrasporangia not found: color purple.

branchlets, obovate to elliptical,

HMabitat: Endophytic among the utircles of
Codium fragile .

Material: Gapado, Jaeju-island (Nov. 6, 1972) -

Kang(1965,1966) reported * this

Ulrungdo, Pusan and also from Chaeju island(=

species from
Jaeju-island). The plants seem to occur rather
commonly in the coasts of Korea. -

The endophytic filaments are "conspicuous and
well developed. They from a dense bunch among

Lee and Lee—Rhodoc_hortons in Korea

the utricles of Codium fragile. There are numerous
monosporangia on well develop branches and
branchlets. TUnfortunately, the tetrasporangia
mentioned by Nakamura were not found in our
plants, According to him, the tetrasporangia are
divided cruciately, and 20—28um broad and 40—50
pm long,

Rhodochorton rhizeideum Drew
(Text-fig. 9
Drew(1928) p.182, Pl.42, figs. 4244 Naka-
mura(1944) p. 115, fig.11.

Korean Name: 3] 28] %28 (nom. nov.)
Flant endophytic, caespitose, extended broadly
on hest surface, 3—5mm high, consisting of endop-
hytic and erect filaments; basal endophytic fila-
ments well developed, multicellular, branching
irregularly, extended more or less, cells of endop-
hytic filament irregular in shape, sometimes
slightly constricted at septa, thicker than erect
filament, slightly pigmented with parietal chro-
matophores, 15—30um broad, 60—100um long, thin
walled; erect filaments arising from endophytic
filaments, branched 3-5 (mostly 4) times at bagal
portion alternately, secundly or irregularly,
scercely constricted at septa, branchlets rmostly
sccund in arrangemrent, slightly inflated, with
obtuse apex, cells of erect filament cvlindrical,
decreasing in size from bage to apex, about oum
thick-walled (in lower portion so~etimes becoming
of 4—5um thick), hair-like prolongation wanting;
chromatophores parietal, usually hand-shaped,
especially poor in content in terminal 3—4 cells
except for aplieal cell of branches and branchlets;
pyrenoids recognizible a few In mumber within
single cell, 4um in diam.: monosporangia lateral
or terminal in occurrence, pedicellate (I—c:elled)\,
geldom sessile, frequently seriate in arrangement
along branches, elliptical in shape, 20—30um
broad, 30—45um long: color purple. -

Habitat: Endophytic on the other al';ga-e in

littoral zone '

Material: Gapado, Jaeju-island (Aug. 8, 1972)

Our plant were found on Codium fragile.
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Fig.9 Rhodochorton rhizoideum Drew:
A, terminal portion of erect filament;

C, part of erect filament bearing monosporangia;

According to Drew and Nakamura the -present
plant is distinguishable by the thick walled cells
(especially at basal portion by Nakamura), pro-
minant pyenoids, and large monosporangia, etc.
Considering the diagnostic characters and also the
characters shown by the material at hand, RZ.
rhizoideum is much similar to RE. codicola in that
the well developed endophytic filaments, the mode

B, basal structure;

D, monosporangia.

of ramifications in erect filaments and, the occur-
ring pattern and shape of monosporangia, etc. With
precige investigation, however, there could find
some noticeable characters to distinguish .the both
specles; in Rh. rhizoideum the endophytic filame-
nts contain poor chromatophores within, while
there are recognizible no chromatophores within
those of Rh. codicola. The erect filaments are also
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__Table.1 Some important diagnostic characters of Rhadocharton in Korea

Lee and Lee—Rhodochortons in Korea

Cells of erect, 4ilament

" 3% data from WoelkerTing(1971)

3% data from Nakamura(1914)

Species  Basal system Height(mm) Branches - Slze(um) in position
Shape lower middle upper -
L 3 . breadth xlepgth,  b.x1 b, x1,
R, o _ rare ) 4555 55-65 45755
. epiphytic 0.1—0.15 P moniliform % %
term il
erminale 13 times i 8 6.5..8 6.5-8
clongate 4—5 5—7 5—6
%mum ’r 0.2-0.3 ni) F_goﬁﬁgél barrel shaped b4 ' e
) clavate 8—9 10—12 &—12
et p 0.2--0.6 commen cylindrical- e &0 =
Thomae - 1--2 times ohovate 10—t -
0—12 12—15 13—16
Rk, common g 10-13.5 —1 7--1.5
it ” 1--1.5 s cylindrical X, X x
daviesii 3—4 times 1692 1794 1218
epiphytic & 12—15 10—12 6—8
};;ngﬂcum partly . 35 agu—'l%d?irxl':e" ” x X x
endephytic S 40—60 50—70  80—100
: 8—12 10—12 810
Rffhc;bustztm ” 0.8—1.2 c?%%?mes " % X X
20—25 24--26  30—40
R 9:~11 10—12 810
hyalost pho- ” 0.5--1.2 cg-IEIZOI:rilmes ” b bie b
niae " 20—22 25- 30 20—35
Rh, : abundant 1520 12—14 870
. endophytic 293 3 17 % X ®
codicola 3—5 times | 1045 60 80 60—-90.
15---20 - l 4 10-12
thz zoideunin “ 85 a;))%ﬂ diclinrfxes ” X X
i 40--50 4o<- 80  40—80
{Tahble.1 Continued.) ) I .
. i like Monosporangium Tetraspo- Spermat- Carpo-
Species g%llgrlxlglﬁion Chromatophores Pyrenoid breadthxlepgth rangium  apgium  sporangium
o _ ’ (um) b.x1. (,um) b. ><1 (,um) b. ><1 (pm)
Rh. parietally ; 6. 5— -8
terminale none Lobed single = - - N
9.5—12
RA. 5—7
d 4 I 7 e — — -
ensum 1915
Rh. 8—10
sancli- unicelluylar #” ” 5310 4 — -
thomae 11-14
R, multi- 89 (13)—15-—18*% 8—--10%
N ” 1 % b ¥ X
daviesii cellular 12.5—15 1751 16 ~£0
Rh ietal band  ( 1820 10%20
" 7 arietal ban 2 b — 4 K
magwificum p ’) o5 :30 5>
Rh. multicellul-  parietally 10--12 5\_6 1 ‘14)(
robustum Ay, rare lobed ” 13218 - 5_’f 6 18—
Rh. . .
+or multi- parietally .
fryalost fz/:'fze cellular laminate ” 9x 14 - - -
Rh. parietally 20 23 20—28%¥*
i col none 1—-3 X hed - -
codicola lobed 35 d5 4050
. 20—30
Rffziaoz’ deum " pairetal band 1—3 » —- — -
30—45
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rather rich in chromatophores, comparatively lon-
ger in cell length, and somewhat thicker in cell
wall in the prezent species. -

In addition to them, the hoth species can be
distinguishable by the fact that in RA. rhizoidenm
the terminal 3—4 cells just below the apical cell
of the erect filament tecome much feeble and
contain poor chromatophores, so that they look
like a hair-like prolongation known in the other
members of Riodochorton. )

The pyrenoids in the cells of erect filament are
not so conspicuous in our plant.

From the alove investigation, some important
diagnostic characters of Lke nine species identified

in Korean waters are summerized in Table 1.

The writers wish to express their sincere thanks
to Prof. J. W. Kang, Pusan Fisheries College, for
his kind advice and for the loan of some precious
herbarium specimens.
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