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Figs. 1. Developmental stages of the aplanospore of Mougeotia verruculosa Jao, sp. nov.,
%X 720: 1, vegestative cell; 2, geniculation and inflation of the middle of a young reproduc-
tive cell; 3—5, chree stages the reproductive cell, showing the formation of cross walls
of the sporangium and enlargement of pyrenoids; later developmental stages of the aplano-
spore, showing the siructure of cross walls of the sporangium and the formation of spore

walls; 7, mature aplanospore.
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ABSTRACT

In some species of Mougeoria the reproduction is solely by aplanospores. There is, however,
a divergence of opinion as to the precise developmental stage represented by these aplanospores.
Some algologists, such as Hassall (1845), Wittrock (1878), W. & G. S. West (1902), and Czurda
(1931), suggested that these spores may result from the internal division of a vegetative cell, fol-
lowed by lateral conjugation; just before rounding off of the protoplast. Then other workers, inclu-
ding Transeau and his colleagues (1951), maintained that there is no such preliminary division
either of the protoplast or of the nucleus in developing aplanospores. The solution, however, still

awaits cytological evidence,
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In 1947, the writer found a large quantity of an aplanosporic species of Mougeotia in a con-
crete fish-pond in Shanghai. While identifying- it as a new species, the opportunity was taken of
making a special study of the developmental stages of the aplanospores, from both the living and
stained specimens, and the results can now be summarized.

In none of the developmental stages of the aplanospore is there any trace of an internal division,
either of the protoplast or of the nucleus, and the latter is always in the resting condition. These
findings are in agreement with Transeau’s observations.

Spore-formation begins with both the geniculation and inflation of the middle of the reproduc-
tive cell, at the same time the major portion of the protoplast contracts and migrates towards the
inflated middle; the chloroplast becomes diffuse, while the pyrenoids are now irregularly yet compact
in arrangement, The starch sheath of all the pyrenoids is greatly thickened. The cytoplasmic rem-
nants in the original part of the reproductive cell are still connected with the contracted portion of
the protoplast (Fig, 1:2).

After the major portion of the protoplast has migrated to the middle, the formation of cross-
walls of the sporangium is initiated. The walls originate as a continuous ring-shaped ingrowth
opposed to the longitudinal walls of the cell (Fig. 1:3). The initial ring expands gradually
towards the centre, finally closing on itself to form a complete primary cross-wall, and completely
cuts off the connection between the cytoplasmic remnants and the contents of the young spore
(Fig. 1:4). These primary cross-walls give a pronounced reaction of pectic compounds. In ordinary
cases, secondary layers of cellulose secreted by the young spore are deposited on the inner side of the
primary cross-wall, This fact is reflected in its lamellate structure,

At maturity the spore-wall is composed of three layers. The epispore is the first to form: it
is a thin, colorless, smooth layer, adjoined to the sporangial wall, and follows the same outline (Fig.
~6). During the development of the epispore, the spore contents, especially those at each end of the
sporangium, are continuously contracting towards the middle, A pectic substance, which later
becomes yellowish and indistinctly lamellate, appsar in the space between the epispore and the
spore-contents, Then the mesospore begins to form: at maturity; this layer is much thicker than
the others, becoming yellowish-brown and irregularly verrucose (Fig. 1:7). The endospore is a
very thin layer which appears next to the mesospore.

So far, only seven species of Mougeotia have been found to reproduce by aplanospores alone.
The new Chinese alga differs from them chiefly in having a verrucose mesospore, and in the presence
of a pectic substance filling the space between epispore and mesospore. Mougeotia verruculosa,
sp. nov. has the following diagnosis.

Cellulis vegetativis 5.5—6.5 p latis, 112—275 u longis; pyrenoidiis 4-—6, monostichis; generatio
aplanosporis; aplanosporis forma eadem ac sporangiis, haec complentibus, ellipsoideis, apicibus
obtusis, plerumque productis, 1622 u latis, 22—45 p longis, membrana triplici: episporio tenui
et hylino, semper a mesosporio valde disjuncto; mesosporio crasso, maturitate verriculoso et
fusccscer;te; endosporio tenui; inter episporic et mesosporio materia flavescend impleta, interdum
plus minusve distincte lamellosa.

Hab. In picina in Shanghai, Sina, Aug. 1947. KSU: 51 (typus).



