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A parasitic red alga was found growing on the thalli of Polysiphonia sp. and Pterosiphonia bipinnata
(Postels et Ruprecht) Falkenberg collected from Nemuro, eastern Hokkaido, Japan. We identified this red
alga as Leachiella pacifica Kugrens based on the results of morphological observations. The thallus of this
alga consisted of an external pustule and internal penetrating filaments. The pustule was small, spherical,
and milk-white in color without pigmentation. Internal filaments were uniseriate, frequently branched,
and penetrated into host tissue to form secondary pit-connections with host cells. Gametophytes and
tetrasporophyte were similar in vegetative morphology. L. pacifica is similar to Choreocolax polysiphoniae
Reinsch, reported from the Atlantic Ocean, in vegetative structure, host specificity and carpogonial branch
system. But Leachiella differs in the structure of the cystocarp, which is the most important feature to
distinguish genera in the family Choreocolacaceae. L. pacifica has gonimoblasts which radiate from central
large fusion cell and cut off terminally carposporangia. On the other hand, C. polysiphoniae is provided with

gonimoblasts that construct a conceptacle-like structure and cut off carposporangia inwardly.
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A parasitic red alga, Leachiella pacifica
Kugrens is a common species on Pacific coasts
of America. The alga was first reported as
Choreocolax polysiphoniae Reinsch because of the
similarities of the vegetative morphology and
the procarp structure (Kugrens and West
1972, Goff and Coleman 1984). Kugrens
and West (1972) studied the ultrastructure of
this plant. Goff and Coleman (1984) examined
nuclear events during carposporogenesis,
spermatangium formation, post-fertilization
and tetrasporogenesis. = Kugrens (1982)
established the genus Leachiella emphasizing
its cystocarp structure.

On the  Japanese coast, the
Choreocolacaceae was represented by only
Gelidiocolax mammillata Fan et Papenfuss
(Yoshida 1977). This is the second report on
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the family Choreocolacaceae in Japan.

Material and Method

The plants were collected from Nemuro
peninsula, east Hokkaido, Japan, from April,
1987 to October 1988. The plants were grow-
ing exclusively on the thalli of Polysiphonia sp.
and  Plerosiphonia  bipinnata  (Postels et
Ruprecht) Falkenberg which were growing in
the littoral zone or were drifting ashore. Col-
lected material was kept alive at a low
temperature or was fixed with formalin sea
water, and carried back to the laboratory.
Preparations for microscopic observations
were made by cutting the material with a
razor blade or freezing microtome, or
smashing tissue on the slide-glass after treat-
ment with 10% sodium hydroxide solution
for 12-24 hours and following the wash with
distilled water for 12-24 hours, stained with
aniline blue solution and mounted in glycerol
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sea water.

Observation

Mature plants of L. pacifica were collected
in every season from April 1987 to October

1988 (Table 1). The fresh thalli were milk-
white in color without noticeable pigmenta-
tion (Fig. 1A). Color of the thalli became
brown with formalin sea water treatment.
The thalli consisted of external pustule and in-
ternal filaments penetrating through the host

Fig. 1. Leachiella pacifica Kugrens. A. Thallus growing on the Polysiphonia sp. B. Penetrating filaments (ar-
rows) secondary pit-connections (arrow heads) with host cells. C. Male gametophyte. D. Female gametophyte

with mature carposporophyte. E. Tetrasporophyte.

F. Spermatangia formed in cortical layer of male

gametophyte. G. Mature carpogonial branch. H. Cystocarp. I. Tetrasporangia: ca, carpogonium; f, fusion
cell; h, host cell; pa, paraphysis; s, spermatangia; sc, supporting cell; sm, spermatangial mother cell; st, stalk cell;
sub, subsidiary cell; t, tetrasporangium; 1-3 first, second and third cell of carpogonial branch.
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Table 1. Leachiella pacifica Kugrens. The months when the mature specimens were collected in
Nemuro peninsula during study period, from 1987 to 1988.
month
Generation Jan. | Feb. | Mar. | Apr. | May |Jun. | Jul. [ Aug. | Sep. | Oct. | Nov. | Dec.
Male Gametophyte + + +
Female Gametophyte + + + + +
Tetrasporophyte + + + + +
tissue. The pustules were spherical or and female gametophytes and
hemispherical in shape (Fig. 1A). They were  tetrasporophyte were similar in morphology
usually smaller than 1 mm in diameter and (Fig. 1C-D).

mature plants were sometimes up to 1.6 mm
in diameter. Medullary cells of pustules
were ellipsoidal or cylindrical, and were up to
80 #m long, 40 ym broad. The cells became
smaller outwardly. Cortical cells were
spherical or obovoid in shape, measuring 8-
15 pm long, 5-8 ym broad.

The penetrating filaments were uniseriate
and frequently branched. Cells of the fila-
ment were cylindrical or ellipsoidal, 6-17 ym
broad, 1-4 times as long as breadth. They
formed secondary pit-connections with host
cells (Fig. 1B). Vegetative structure of male

Mature male gametophytes were covered
with particularly thick cuticle. They formed
spermatangia on entire cortical layer of their
pustules (Fig. 1C). Cortical cells transform-
ed into elongated spermatangial mother cell,
which cut off the spermatangia by oblique
walls. Several (usually 4 to 7) spermatangia
were alternately arranged in chain (Fig. 1F,
Fig. 2A). They were angular at first, and
were 3-5 ym in diameter.

Numerous procarps were formed in cortical
layer of a female gametophyte pustule. They
were provided with a 4-celled carpogonial

Fig. 2. Leachiella pacifica. A. Spermatangia. B. Carpogonial branch, connecting with supporting cell. C.

Tetrasporangia formed with cruciately divided.

ca, carpogonium; cf, connecting filament; p, tetrasporangial

primordium; pa, paraphysis; s, spermatangium; sm, spermatangial mother cell; st, stalk cell; sub, subsidiary cells;
t, tetrasporangium; tr, trichogyne; 1-3 first, second and third cell of carpogonial branch.
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branch and a few groups of subsidially cells
(Fig. 1G, Fig. 2B). An initial cell of a car-
pogonial branch was cut off from upper side
of a supporting cell and develops into a car-
pogonial branch. A carpogonium was con-
ical, and extended a trichogyne to the surface
of pustule. Two or three groups of subsidial-
ly cells were formed along a supporting cell.
Number of subsidially cells in a group was in-
definite (Fig. 1G, Fig. 2B). After fertiliza-
tion, the carpogonium extended a connecting
filament to the supporting cell (Fig. 2B).
The supporting cell fused with subsidially
cells after connecting with a fertilized car-
pogonium. They developed into a large and
irregular shaped fusion cell. The fusion cell
was up to 110 #m long, 80 #m bread. The fu-
sion cells gave rise to gonimoblasts radiating
from them. Gonimoblasts cut off car-
posporangia terminally.  Carposporangia
were waterdrop-shaped and were about
20 ym long, 8 pum broad. Spherical or
hemispherical carposporophytes were up to
300 ypm in diameter, were surrounded by
elongated vegetative cells of gametophyte for-
ming pericarp (Fig. 1H). An inconspicuous
ostiole was present in the pericarp over the
carposporophyte.

Mature tetrasporophytes produced
tetrasporangia in the cortical layer of pustules
(Fig. 1E). The cortical cells elongated and
divided into two cells. An upper cell of them
became a tetrasporangial primordium. It
divided cruciately and formed four
tetraspores. Tetrasporangia were long-ellip-
soidal and 20-40 #m long, 10-20 gm broad.
Another cells surrounding tetrasporangia con-
tinuously divided and formed paraphyses
which were laterally arranged along the

tetrasporangia. (Fig. 1I, Fig. 2C).
Discussion

Sturch (1926) established the family
Choreocolacaceae based on  Choreocolax

polysiphoniae  growing in Atlantic Ocean.
Nemuro plants were in agreement with his
descriptions of the Choreocolacaceae in the
following  points. The plant was

holoparasitic without pigmentation. It con-
sisted of small spherical or hemispherical
external colorless pustule, and of filaments
penetrating through the host tissue. Support-
ing cells were laterally provided with a car-
pogonial branch. Therefore this parasitic
red alga belonged to the family Choreo-
colacaceae.

In the Choreocolacaceae, three genera are
recognized from northern Hemisphere:
Choreocolax Reinsch (Sturch 1926), Harveyella
Schmitz et Reinke (Sturch 1899, 1924, Goff
and Cole 1975) and Leachiella Kugrens
(Kugrens 1982, Goff and Coleman 1984).
They are provided with four-celled car-
pogonial branch, and are distinguished by
difference of cystocarp structure (Sturch
1926, Goff and Cole 1975). In Choreocolax,
gonimoblasts elongate and form conceptacle-
like cystocarps. They cut off carposporangia
inwardly (Sturch 1926).  Harveyella has
diskshaped  cystocarps  consisting  of
gonimoblasts extending through the female
gametophyte tissue and surrounded by
elongated vegetative cells of gametophyte
(Sturch 1924, Goff and Cole 1975). The
structure of cystocarp of Nemuro plant was
different from these two genera. In Nemuro
plant, a large fusion cell gave rise radiated
gonimoblasts around forming spherical or
hemispherical carposporophytes. These
were surrounded by a pericarp consisting of
elongated  vegetative cells of  the
gametophyte. An ostiole formed in the
pericarp, over the carposporophyte. These
features of cystocarp quite agreed with those
of Leachiella pacifica Kugrens (1982).

The genus Leachiella was represented by
only one species L. pacifica (Kugrens 1982).
This species had been identified as Choreocolax
polysiphoniae, because of its similarities of
vegetative and procarp structures and host
specificity; L. pacifica and C. polysiphoniae
grew parasitic on Polysiphonia spp. (Sturch
1924, Kugrens et West 1973, Goff and Cole-
man 1984). Kugrens (1982) distinguished
L. pacifica from C. polysiphoniae by the follow-
ing features, six-celled carpogonial branch,
carposporophyte structure and tetrahedral



Leachiella pacifica from Japan 19

tetraspore division. On the other hand, Goff
and Coleman (1984) proved that carpogonial
branch was four-celled, supporting cell func-
tioning as an auxiliary cell and ostioles pres-
ent. These features were different from
descriptions of Kugrens (1982). They did
not accept the genus Leachiella because of in-
sufficiency of observations of C. polysiphoniae
from Atlantic Ocean (Goff and Coleman
1984). Our observations agreed with the
description of Goff and Coleman (1984).

We accepted the genus Leachiella, and iden-
tified Nemuro parasitic red alga as L.
pacifica, because cystocarp structure was the
most important features to distinguish genera
in the family Choreocolacaceae, and there are
clear differences between Leachiella and
Choreocolax.

We noticed certain differences between the
plants growing at Pacific coast of America
and Nemuro plants. American plants are
always smaller than 1 mm in size, and have
tetrasporangia divided tetrahedrally
(Kugrens 1982, Goff and Coleman 1984).
Nemuro plants were sometimes larger than
1 mm in diameter, and tetrasporangia were
divided cruciately.

Our plants had one or two tetrasporangial
paraphyses. And the alga formed four to
seven spermatangia which were cut off by
alternating oblique divisions, and were ar-
ranged in chain. These features were similar
to Harveyella mirabilis (Reinsch) Schmitz et
Reinke growing in both Pacific and Atlantic
Oceans (Sturch 1899, 1924), and were absent
in C. polysiphoniae. Thus it seems that L.
pactfica is nearer relative of H. mirabilis than
of C. polysiphoniae.

Taxonomic placement of the family
Choreocolacaceae has not been clear
(Kugrens 1982, Goff and Cole 1975). Kylin
(1956) placed the Choreocolacaceae in the
Cryptonemiales based on the procarp struc-
ture and post-fertilization' events of the
Choreocolacaceae that were similar to those
of the Kallymeniaceae, one of the families of
Cryptonemiales (Kylin 1956). Thus we
followed Kylin’s opinion and regarded
Choreocolacaceae as a member of Cryp-
tonemiales.
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RAEE" - FEBE  ARFRERELENX /Y EU GHFR)
Leachiella pacifica Kugrens (AL A7 v 728, hoL4 bB)

JCHRER TR E L EIREETA b 7Y (Polysiphonia sp.) 3 LA b ¥ +F (Prerosiphonia bipinnata) DFpafk bic FH:
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EENT\B Leachiclla pacifica Kugrens (2 V425 o 728, #2714 +B) LRAE LI, FZREA X I7HV K
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