








nuring. The localities in Java (Momus 1893) and India (IYENGAR 1932) seem to be of similar 
nature. 

Taxonomy 

Tetrasporidium javanicum MoEBIUS 1893 was described in a paper on the 
algal flora of Java, described from fixed material collected by Dr. F. Benecke 
near Semarang. The description emphasized the similarity to Tetraspora lubrica, 
not only as far as the net-like and perforated structure of the mucilage is 
concerned but also with regards to the appearance of the protoplast. MoBrns 
observed the dividing protoplast inside the mother cell-wall and presumed that 
gametes or zoospores might occur. The short latin diagnosis of the species 
runs as follow (l. c. p. 123): 

,,Thallus spongiosus,irregulariter perforatus,structuram et multiplicationem cellularum eandem, 
quam Tetraspora, praebet. Reproductio fit sporis (zoosporis aut gametis?) in cellula incrassata 
divisione suecedanoa senis denis evolutis, periplasmate multo in sporangio remanente. Diam. 
eellul. veget. 6 - 7 µ, sporangiorum 20- 25 µ." 

The alga was subsequently discovered by IYENGAR (1932), in small ponds 
in Madras formed during the rainy season (October-December); it was gro­
wing on submerged aquatic plants such as M onocharia hastaefolia PRESL. 
Another locality is the river Nag a r i in South India where the alga grows 
on sandy banks with H ydrodictyon reticulatum.1) 

IYENGAR having plenty of material, living and preserved, made a careful 
study of the alga and emended the short diagnosis of MoBrus. His description 
(I.e. 199) does not differ fundamentaly from our observations, but some details 
seem to have escaped him. In contradiction to IYENGAR, we were able to 
discern two non-motile flagella, embedded in mucilage, often indistinct or 
lacking. We also succeeded in detecting the modes of reproduction and the 
entire morphological life cycle of Tetrasporidium in culture. 

There is no unity among the authors as far as the taxonomic position of the alga is concerned. 
Momus (1893) laid stress on the similarity with 1-'etraspora, WILLE (1909) and PRINTZ (1927) in 
Engler's Pfianzenfamilien placed it in the Tetrasporaceae under "wenig bekannte oder unsichere 
Gattungen", BLACKMANN et TANSLEY ( 1902) suggested referring the alga to Tetrasporaceae, 
while CRODAT (1902) considered it to be a species of the genus 1-'etraspora. IYEN<UR himself 
(l.c.p. 198) emphasizes that the alga, having no pseucloflagella, cannot be included in Tetra­
sporaceae and therefore places it in the artificial family Palmellaceae (sensu Lc;MME rtMANN 1915). 
He pointed out the great similarity with Palmodictyon from this family, whereas Palmodictyon is, 
in fact, a coccoicl alga and in our opinion belongs to Chlorococcales (FoTT 1959). The same taxo­
nomic position of 1-'etrasporidium is advocated by BoLJHlt.ELLY (1958), who placed it in Palmel­
taceae in the vicinity of Asterococcus. 

Our own consideration of the taxonomic position of Tetrasporidium is 
determined by a cellular habit that is undoubtedly tetrasporoid. The alga there­
fore belongs to Tetrasporales (sensu FoTT 1959). Tetrasporales exhibit the 
monadoid protoplast of their ancestors, Volvocales, but live in a non-motile 
state as do their descendants, Chlorococcales. Tetrasporales thus represent an 
evolutionary step between two grades of algal phylogeny, between the mona­
doid and coccoid habits. In the order Tetrasporales several families can be 
distinguished and among them the characteristics of the A sterococcaceae are in 
agreement with the description of Tetrasporidium. The family Asterococcaceae 
(FOTT 1966 in press) is defined in brief by the following characteristics: "Cells 

1 ) This latter species is a regular member of the benthic community of algae growing at the 
locality in Czechoslovakia. 

384 



::;olitary or in colonies, living in simple or compound mucilaginous envelopes 
or in mucilaginous masses. Cells flagellated or not, but capable of swarming 
out of the mucilage as motile reproductive cells." 

A furthor record of Tetrasporidimn jai•anicwn comes from China. (JAo 1947) . Thero is no draw­
ing in his paper and the description is sh ort and too gcnorn.l, nwntioning none of tho C'haracteristic 
attributes of Tetrasporidium ("thallo ambitu variabili, plcrurnque lanceolato ve l ob longo, longi­
tudiiw u,;quo acl J 5 cm, latitudino u squo ad 5 cm, interdum subovato vel irregnlariter expanso; 
«<' llulis 5- 12 /l latis, plerumquo quaternis approximatis .. ). ln add it ion, the o<·currenco of the 
( "h incso alga in a c lea r rocky mountain stream is in disagrPomont with tho ecological conditions 
of the localities known hithC'rt o. For this reason \VO presunw that J AO'i::i alga is not. '1 1etraspori­
di11111. Tlw only certain r<'cords of Tetraspori.dimn jm•anicum are from J ava (.\liin 1n;), India 
(l Yic~<:AH) and our locality in Czcwhos lovakia. Th<' alga is kc'pt in cult u re in tlw Culture Collc<'­
tion of :\l gae at the DPpart11wnt of Botan.v. Carnline l rnin>rsity of Prague, undc•r tho number 
H 41(11. isol. Ko\·akovt't 1964/ l. Dried sp<'<' im ons or ig in a.ting from tho lo('a]ity ar<' d(lposit<'d in 
the llC'rbarium of the Prn,guo Botany Department (PRC) an< L ha\·e been sent to tht' main hcrharia 
in London (British :'.\1uscum), L oni n gr ad (Botan ict's kij Jnstitnt A"NSSH}, J> a r is (~1u­
scum d'H isioire naturellt'), Vic n n a (Naturwissonschaftliehcs }lusourn), Loi <le n (Rijks­
musoum) ancl Jkrkelcy, l-R . .\ (Department of Botany at th<> Uni\·ers ity of Cali fornia). _..\ small 
uumbor of ex8iccata are avail able for distribution to a n ybody who asks for them. 
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Exp 1 an at ions of t h o p 1 ates: 

Ta b. :XXV: 'I'etrasporidium javanic11m. - a vesicular colonies from culture vessels (natural 
8ize). - b folded bordM of a large colony from tho pond; perforations of the mucilaginous layer 
not visible (lOO x ). - c living cells at the edge of the colony; there are t"'rn non-motile flag<'lla 
and two contractile vacuoles near their haso; a large pyronoid in the middle of the coll (1500 X ). -
d cell with a pyrenoid enclosed by starch grains, forming two watch g lass-sh apcd piecos. - e on e 

385 



cell (right) with the nucleus focused, the other cell (left) with a distinct pyrenoid (3000 x ). -
T a b. XXVI: Tetrasporidium javanicum. - a large colony in the form of a slimy mass with 
lobed protrusions, attached to the stem of Potamogeton (natural size). - b superimposed layer 
of cells with perforations and holes in the mucilage (wild material). -c, d, e oblong-ovate colonies 
showing arrangement of cells in tho mucilaginous layer. - f colonies of various shapes and sizes 
(from culture vessels). - g, h, i vegetative cells, showing the inner structure: contractile vacuoles 
at one end, nucleus with nucleolus at the opposite end, pyrenoicl in the lateral thickening of the 
chloroplast, small granules of lipids in tho cytoplasm. 
Ta b. XXVII: Vegetative cells of Tetrasporidium favanicum. - a division of the protoplast into 
four aplanospores (autosporos); the mothor cell-wall <lissolves slowly (wild material). - b forma­
tion of autospores in twos; young cells arranged in a layer, having the apical end (with vacuoles) 
outwards and the basal end (with nucleus) inwards with respect to the colony. - c, d rapid 
growth of autospores which finally fill the cavity of the mother coll-wall (material from culture). -
e cell with eight autospores. - f - m, flagellated non-motile cells, cmbeclclecl in mucilage, with 
two equal flagella of various lengths and positions. 
Ta. b. XXVIII: Reproduction of Tetrasporidiwn javanicum. - a - e motile reproductive cells. -
f, g disintegration of the thallus into small portions, capable of growth into new colonies. 
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