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A new species of Acrochaetiaceae is described from the eastern coast of Hokkaido.

It is characterized by a single large endophytic basal cell, oppositely branched “erect”

filaments lying parallel to the host surface, a single stellate plastid per cell, a thick but

transparent cell wall, and simple carposporophyte development after transverse division

of the fertilized carpogonium.

Yong Pil Lee and Sandra C. Lindstrom, Department of Botany, Faculty of Science,

Hokkaido University, Sapporo, 060 Japan.

Despite the large number of species of
Acrochaetiaceae which have been described
to date, new taxa continue to be reported.
Owing to their small size, acrochaetioid
algae can be easily overlooked, and only
microscopic examination will reveal the
presence of endophytic, endozoic, or small
epiphytic species, which are easily camou-
flaged by florideophycean and other hosts.
The species reported in this paper was
first noticed during microscopic examina-
tion of the host plant, Constantinea rosa-
marina.

Description

Audouinella kurogii® Y. P. LEE et LIND-
STROM, Sp. NoOV.

Thallus in parte endophyticus, e cellula
basali unica et 4-6 filamentis erectis compo-
situs; cellula basalis in strato corticali hos-
pitis immersa, obpyriformis usque ampul-
liformis, 18-35 #m lata et 25-27 ym longa;

filamenta erecta e cellula basali orientia et
ad planum paginae hospitis parallele evo-
luta, in longitudine 300-600 #m, secus axem
totum opposite ramosa ; cellulae filamen-
torum erectorum obovoideae usque brevi-
claviformes cum pariete cellulae aliquantum
crasso (usque ad 5 #m), in parte inferiori
8-10 #m latae et 12-15 #m longae, oblongae
vel triangulares in forma, in parte superiori
ca 5pm latae et 5-7 #m longae; plastidia
cum pyrenoide centrali stellata, unica pro
cellula una; planta monoecia; spermatan-
gia lateralia aut terminalia, globosa, 2-3 #m
in diametro; carpogonia terminalia in axe
principali ramisque, 4-5 #m lata et 6-7 um
longa cum trichogyne papillata usque spat-
ulata; carposporophyta valde simplicia e
cellula una rare eis duabus a divisione
transversali carpogonii fertilis oriundis et
plerumque carposporangiis tribus; carpo-
sporangia obpyriformia usque oblonga, 9-11
¢ml ata et 18-22 #m longa ; monosporangia
globosa, ca 5 #m in diametro. Tetrasporo-
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phyton ignotum.

Thallus partially endophytic, composed
of a single basal cell and 4-6 erect fila-
ments ; basal cells immersed in the cortical
layer of the host, obpyriform to ampulli-
form, 18-35 ym wide by 25-27 #m long;
erect filaments arising from the basal cell
and developing parallel to the plane of the
host surface, 300-600 #m in length, oppo-
sitely branched along the entire axis; cells
of erect filaments obovoid to short club-
shaped with a rather thick cell wall (to
5 pm), 8-10 pm wide by 12-15 p#m long in
the lower part, and oblong or triangular in
shape, about 5 #m wide by 5-7 um long in
the upper part of the filament; plastids
stellate with a central pyrenoid, one per
cell ; plants monoecious ; spermatangia lat-
eral or terminal, globose, 2-3 ym in diame-
ter; carpogonia terminal on the main axis
and branches, 4-5 #m wide by 6-7 #m long
with papillate to spatulate trichogynes;
carposporophytes very simple, composed
of one or rarely two cells derived from a
transverse division of the fertilized carpo-
gonium and usually three carposporangia ;
carposporangia obpyriform to oblong, 9-
11 pm wide by 18-22 #m long; monospo-
rangia globose, about 5pgm in diameter.
Tetrasporophyte unknown.

Japanese name: Hane-beninoito (M. Ku-
ROGI)

Holotype: Collected at Nosappu Misaki,
Nemuro Province, on 7 June 1978. Type
collection is deposited as SAP-034552 in

the Hokkaido University Faculty of Science
Herbarium.

Habitat: This species is recorded only
from the type locality, Nosappu Misaki
(Lat. 43°23’N, Long. 145°49’E), Nemuro Prov-
ince, Hokkaido, Japan. Plants were found
on the host species Constantinea rosa-
marina (GMELIN) POSTELS et RUPRECHT at
a depth of about 5 meters below zero tide
level.

Vegetative Structure: Plants grow on the
blade of Constantinea rosa-marina by inser-
ting the basal cell into the cortical layer
of the host. Germinating spores presumed
to be monospores were observed penetra-
ting between the cortical cells of the host
(Fig. 1); they appear more or less stellate
from above and cuneate from the side.
They give rise to erect filaments in the
opposite direction during their penetration
of the host (Fig. 2). Consequently, the
original spore itself is transformed into the
basal cell, which settles in the host tissue
one and a half times the basal cell length
beneath the surface.

Basal cells are obpyriform. In some
plants, the cell becomes irregularly fur-
rowed longitudinally in the upper half,
making it ampulliform in side view (Fig.
A) and giving it a somewhat stellate ap-
pearance when seen from above (Fig. B).
The plastid of the basal cell is stellate,
lying along the top of the cell with arms
extending almost to the base of the cell.
Each basal cell gives rise to 4-6 erect fila-

Figs. 1-9.
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Fig. 1. Germinating spores penetrating between the cortical cells of the host.
Fig. 2. Two erect filaments beginning to grow from a spore transformed into
a basal cell as it penetrates between the cortical cells of the host. Fig. 3. Two
terminal carpogonia with trichogynes and attached spermatia, trichogyne on left
showing spatulate shape. Fig. 4. Enlargement and transverse division of the

fertilized carpogonium.

Fig. 5. Typical carposporophyte with the proximal

cell of a fertilized carpogonium and three carposporangia. Fig. 6. Typical car-
posporophyte with an empty carposporangium into which a second carposporan-
gium has begun to bud out. Fig. 7. A carposporophyte composed of a fertilized
carpogonium in which two transverse cell divisions occurred prior to carpo-

sporangia production.

Figs. 8 and 9. Formation of balloon-like bodies, which

subsequently rupture and release most of the contents of the mother cells. S=
spermatium, T=trichogyne, C=carpogonium, Cs=carposporangium, Es=empty

spermatangium.
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ments.

Erect filaments develop parallel or some-
what obliquely to the plane of the host
surface (Fig. C), giving the appearance of
a brittle star when seen from above (Fig.
D); filaments perpendicular to the host

surface were not observed. The filaments
gradually taper toward the apex, being 8-
10 pm wide in the lower part and about
5pm wide in the upper part of the fila-
ments. Most cells of the main axis pro-
duce opposite pairs of short, determinate
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branches near their distal ends (Fig. E).
These pinnate branches are also arranged
on a plane parallel to the host surface.
Opposite branches are not always equal in
length. Cells of erect filaments and bran-
ches are obovoid to short club-shaped or
oblong.

The cell wall, including that of empty
sporangia and spermatangia, is very trans-
parent and hardly discernible even when
stained with cotton blue. However, the cell
wall is quite thick (to 5p¢m) in the lower
portion of the main axis (Fig. F).

Some cells near the apices of the main
axis and the branches, or even the carpo-
sporophyte cells, have protruding balloon-
like bodies filled with the contents from
the mother cells which, as a result, become
pale and shrivel as the balloon-like bodies
enlarge (Fig. 8. The balloon-like bodies
eventually burst (Fig. 9).

No hairs were observed although spine-
like cells were sometimes seen terminally
(Fig. G).

Sexual Reproduction and Postfertilization
Development : Carpogonia are borne ter-
minally on the main axis and branches

(Fig. H). They are hardly distinguishable

from vegetative cells unless they have tri-
chogynes, being 4-5 ym wide by 6-7 pm
long. Trichogynes are usually inserted lat-
erally on the distal side of the carpogonia.
They arise as small papilla-like protrusions
and enlarge up to 6 #m in length with a
short, narrow neck and become spatulate
(Fig. Il. The contents of the trichogyne
are very dense.

Carposporophytes are very simple. After
fertilization (Fig. 3) carpogonia enlarge dis-
tally and divide by a transverse wall near
where the trichogyne was inserted (Fig. 4).
The distal cell continues to enlarge and, as
a result, becomes a terminal carposporan-
gium. Meanwhile, the proximal cell gives
rise to another protrusion laterally that
will also become a carposporangium, and a
third carposporangium is subsequently pro-
duced opposite the second (Fig. 5). There
are usually three sites of carposporangia
formation in a carposporophyte. While
the second carposporangium is liberating
its carpospore, the third one is maturing,
and a new carposporangium begins to
regenerate in the empty sporangium of the
first (Fig. 6, Fig. J). Rarely, the distal cell,
rather than developing into a carpospo-

Figs. A-L.
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Fig. A. A basal cell which has become furrowed in the upper half and appears
ampulliform. Scale=50 ym. Fig. B. Stellate appearance of a basal cell as seen

from above. Scale=50 #m.

Fig. C. “Erect” filaments showing characteristic

development parallel or slightly oblique to the plane of the host in side view.
Scale=30 #m. Fig. D. A community of plants on the host tissue showing the
characteristic brittle star shape. Scale=1mm. Fig. E. Short, determinate op-
posite branches arising laterally from the distal end of almost every cell. This
figure also shows the characteristic brittle star appearance of the plant. Scale=

50 #m. Fig. F.

Thick but nearly transparent cell wall in lower portion of the

main axis. Stellate plastids are visible near the distal end of each cell. Scale=
20 #m. Fig. G. Terminal spine-like cells. Scale=30 #m. Fig. H. Apical por-
tion of a plant showing carpogonia with trichogynes containing dense material
borne terminally on the main axis and branches. Scale=20/m. Fig. I. Car-

pogonium with an enlarged spatulate trichogyne.

The cell beneath the car-

pogonium has produced a lateral spermatangium. Scale=20/m. Fig. J. Carpo-
sporangia at various stages of maturity, including one budding out into an empty,
sporangium. Scale=30 #m. Fig. K. Spermatangia borne terminally and laterally
singly or in pairs on branches and on the main axis. Scale=30m. Fig. L.

Monosporangia borne in pairs on a branch. Scale=30 ;m.

sp=spine-like cells,

cs=carposporangium, c=carpogonium, t=trichogyne, sg=spermatangium, m=

monosporangium.
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rangium itself, enlarges distally and divides
again by a transverse wall. The terminal
cell of this division continues to enlarge
and becomes a carposporangium, both cells
below the carposporangium which were
derived from the fertilized carpogonium
producing lateral carposporangia (Fig. 7).
Carposporangia are obpyriform to oblong,
9-11 #m wide by 18-22 #m long.

Spermatangia are borne laterally on the
main axis and laterally or terminally on
branches, often in pairs, and are globose,
2-3 ym in diameter (Fig. K). They usually
appear in proximity to carpogonia.

Plants are monoecious.

Asexual Reproduction: Monosporangia
are terminal or lateral on the branches
and are about 5p¢m in diameter (Fig. L).
Plants bearing monosporangia were very
rare in the material at hand.

Phenology: Except for July, monthly
collections of the host have been made
where this alga was first collected in early
June. In early August, a few degenerate
plants, consisting of the basal cell and
short, sterile filaments, were found. How-
ever, in early September and subsequently
(through late November) no plants of this
species could be found on Constantinea.

Discussion

Although Au. kurogii shares a number
of characteristics with other species of
Acrochaetiaceae, it exhibits several unique
characteristics and has a combination of
other features which easily distinguish it
from other taxa.

Two characteristics of Au. kurogii are
not shared with other species which have
been heretofore described: 1) The erect
filaments of this plant produce opposite
branches from all cells of the main axis.
2) The cell wall is very thick (to 5 #gm) and
transparent.

Other characteristic features of Au. ku-
rogii include a large single basal cell, erect
filaments parallel to the plane of the host
surface, and distinctive carposporophyte
morphology.

1) A large single basal cell: In this
respect Au. kurogii resembles Acrochaetium
affine Howe et Hovyt (1916) and Ac. mac-
ropoda DANGEARD (1952). However, the
basal cell is larger than that of either of
these two species. Furthermore, it differs
from Ac. affine in that the latter species
has upright filaments, parietal plate plas-
tids, and development of accessory cells
from the basal cell which result in a kind
of multicellular base. Au. kurogii also dif-
fers from Ac. affine in the morphology of
the carpogonium and the carposporangia
formation. It differs from Ac. macropoda
in that the latter species has upright fila-
ments bearing few branches and cells with
parietal plate plastids. Monosporangia are

the only reproductive cells which have been
reported for Ac. macropoda.

2) Erect filaments parallel to the plane
of the host surface: Au. kurogii develops
erect filaments parallel to the plane of the
host surface as in Kylinia rosulata ROSEN-
VINGE (1909), K. scapae LyrLe (1931) and
Ac. kylinoides FELDMANN (1958). However,
it differs from these three species in that
they are all epiphytic and composed of
few-celled erect filaments.

3) Distinctive carposporophyte morphol-
ogy: The morphology of the carpogonium,
particularly trichogyne shape, is rather
similar to that of Auw. australis (LEVRING)
WOELKERLING (1971), but Awu. australis is
epiphytic with short erect filaments with
or without branches, and is dioecious.
Postfertilization development and the sim-
ple carposporophyte resemble those of
Kylinia rosulata ROSENVINGE (FELDMANN
1958) and Ac. polyblastum (ROSENVINGE)
B@RGESEN (STEGENGA & BORSJE 1977), spe-
cies which are quite morphologically dis-
tinct from the present species.

Plants bearing monosporangia were very
rare in the materials at hand. In contrast,
monosporangia are quite common in most
other species of Acrochaetiaceae. Their
scarcity in the present material may be
due to one of several factors: 1) The
season when this plant was collected is the
optimum time for this plant to produce
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sexual reproductive structures and carpo-
sporangia rather than monosporangia ; con-
sequently, it is thought that this plant
produced monosporangia already and liber-
ated most of them prior to collection. 2)
The local environment inhibits this plant
from producing monosporangia. 3) This
plant has tended to lose its ability to pro-
duce monosporangia during its evolution.

Genera of the Acrochaetiaceae have been
variously delimited on the basis of plastid
morphology, occurrence of pyrenoids, basal
system morphology, and mode of repro-
duction. According to basal system, this
species belongs to the genus Kylinia
(RosENVINGE 1909 ; KyYLIN 1944) which is
characterized by having a unicellular base.
On the other hand, based on plastid mor-
phology, this species should be referred to
the genus Chromastrum (PAPENFUSS 1945)
which possesses stellate plastids. Howeves,
recent culture studies have shown that
some taxa with unicellular bases aiternate
with taxa with multicellular bases in their
life histories (Knaccs & Conway 1964;
WEsT 1968 ; BorsjE 1973 ; BoiLLoT & Ma-
GNE 1973; STEGENGA & VRoOMAN 1976;
STEGENGA & BorsjeE 1977 ; STEGENGA 1978).
Other studies have shown that plastid mor-
phology is a species-constant but not a
genus-constant character (WOELKERLING
1971). Therefore, we prefer to follow
WOELKERLING (1971, 1973) and DixoN and
IRVINE (1976, 1977) and use the genus name
Audouinella for this species until further
knowledge of the Acrochaetiaceae is accu-
mulated.
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