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ABSTRACT

Three species of the genus Bulbochaete and fifteen of Qedogonium are described from
Kerala State, of which one species of Bulbochaete and one variety and one form of QOedogonium
are new. An emended description of Oedogonsum perspi Hirn is given and Oe. keralense
is reduced to a variety of Oe. perspicuum Hirn. The world distribution of the forms is also given.

IXTRODUCTION

The collections on which this study is based were made by Dr. M. 8. Randhawa
from Kerala State during January 1959. To Dr. Randhawa we extend our grate-
ful thanks for the opportunity of working on this material. The most striking
feature of these collections is the preponderance of Qedogoniales. However, it
is difficult to form any definite idea of the algal flora of the region from few samples
and it is earnestly hoped to get more material at some future date. The desira-
bility of survey of this region, which remains largely unexplored, is strongly
indicated.

In all 18 forms are described in this paper including 3 of Bulbochaete and
15 of Oedogonium of which 1 species of Bulbockaete and 1 variety and 1 form
of Oedogontum are new, QOedogonium keralense described by Erady and Rajappan
(1958) from this region has been reduced to the rank of a variety of Oe. perspicuum
Hirn and the description of the type is emended. Critical notes and the general
distribution of the forms are also given for the forms reported here.

GexvUs Bulbochaete AGARDH

1. Bulbochaete intermedie De Bary. Hirn, 1900, p. 326, t. L1, figs. 333-335;

Tiffany, 1930, p. 35, t. I, fig. 5; 1937 II. p. 8, t. 11, fig. 14; Gemeinhardt, 1939,

p. 379, fig. 466.

Dioecious, nannandrous, gynandrosporus; Qogonia subdepressed globose,
patent, below androsporangia; division of the suffultory cell median: Oospore same
form as the oogonium, outer spore wall scrobiculate; androsporangia 1-3, epigynous
or scattered; nannandria on oogonia, stipe slightly curved; antheridium interior
(figs. 6-7).

Vegetative cells 12-16 x 32-644; Oogonia 40-44 x 32-364; Qospores 38-42x
28~32p; androsporangia 11.4-13.3 x 7.6-11.4x; dwarf male 8-10 x 12-164.

The present form differs from the type and var. depressa in its slightly smaller
dimensions. ’

Habitat : Epiphytic on aquatic plants along with B. varians var, subsimplez.
Krishnapuram, Kerala, January 13, 1959.

Distribution :  Africa, America, Australia, China, England and Europe.
VOL. 28, B, No. 1,
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2. Bulbochaete varians Wittrock var. subsimplex (Wittr.) Hirn. Hirn, 1900, p, 357,
t. LX, fig. 334; Tiffany, 1930, p. 45, t. VI, fig. 49; 1937 11, p. 13, t. V. fig. 48;
Gemeinhardt, 193 39, p. 406, fig. 502.

Dioecious, nannandrous, gynandrospoms Oogonia ovoid to ellipsoid, patent
or erect, below terminal setae or androsporangial cells or very rarely below vegeta-
tive cells; division of the suffultory cell supreme; Oospore same form as the
oogonium, wall of the oospore longitudinally ribbed; androsporangia epigyhous
or scattered, 1-2: dwarf males on or near the oogonia: antheridium exterior, 1-3
(fig. ). A

Vegetative cells 15.2-19x19-22.8y: Oogonia 26.8-30.4 x 38-45.64. Oospores
22.8-26.6 x 35-43.7. androsporangia 11.4-13.3x7.6-11.4x¢; dwarf male stipe
11.4-15.2 < 22.8-38y; antheridia 7.6-11.4 < 3.8-7.64.

Habilat :  Epiphytic on aquatic plants along with B. intermedic. Krishna-
puram, Kerala. January 13. 1959.

Distribution :  Australia, Brazil, British Columbia. China, India (Calcutta
and Bombay). Europe and United States of America.

3. Bulbochaete keralemse sp. nov.

Dioecious, nannandrous, idiandrosporus; vegetative cells cylindrical, longer
than broad: Oogonia depressed-globose, erect, below a terminal seta very rarely
below vegetative cells; division of the suffultory eell basal; Qospore of the same
form as the oogonium, completely filling it, oospore wall scrobiculate; androsporan-
gia 1-4, occurring on lateral branches. either terminated by a seta or intercalary:
dwarf male situated on or near oogonia, on the terminal cells or very rarely on
the intercalary vegetative cells; dwarf male stipe slightly curved. ocewrring in
clusters; antheridia exterior, 1-2 (figs. 1-4).

Vegetative cells 11.4-15.2 x 22.8-45.64; Oogonia 34.2-38 x 30.4-34.2y; Oospores
32.3-36.1 X 28.5-32.3y; androsporangia 11.4 x 11.4x: dwarf male stipe 11.4-13.3x%
22.8u; antheridia 7.6 3.8-7.64.

Dioica, nanandra, idiandrospora; cellulae vegetativae cylindricae, longiores
quam la,t-iores; oogonia depresso-globosa, erecta, ifra setam terminalem, raro intra
cellulas vegetativas; divisio cellula suffulcientis basalis; oospora eiusdem formae
ac oogonium, penitus implens oogonium. parietibus scrobiculatis: androsporangia
1-4, ramis lateralibus insidentia, tum desinentia in setam tum intercalaria; mares
nani prope oogonia vel iis insidentes, super cellulas terminales vel rarissime super
cellulae intercalares; eorum vero stipites tenuiter curvati, fasciculati: antheridia
exteriora, 1-2. Cellulae vegetativae 11.4-15.2x22.8-45.64; oogonia 34.2-38 X
30.4-34.2u: oospora 32.3-36.1 X 28.5-32.3x; androsporangia 11.4x11.4x: stipes
maris nani 11.4-13.3 X 22.8x; antheridia 7.6 x 3.8-7.64.

This form comes very close to B. scrobiculata Tiffany in its scrobiculate oospore
wall but differs from the same essentially in the idiandrosporus nature of the plants.
From the other idiandrosporus species of this genus having scrobiculate oospore
membrane, this form can be easily distinguished by the basal division of the
suffultory cell.

Habitat :  Epiphytic on aquatic plants, Kottarakara, Kerala, January 15,
1959.

Typus : Randhawa collection BKI-159, Indian Agricultural Research Insti-
tute, New Delhi, India.

GEXTs Oedogonium LiNg

4. Oedogonium perspicuum Hirn char. emend. Ven.kataraman & Natamja.n (Hirn,
1900, p. 273, t. XLVI, fig. 293).
Plants at first attached by means of lobed elongated obovate hapteral cells.
Dioecions, nannandrous, idiandrosporus; Oogonia solitary or 2-9 seriate, terminal
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Figs. 1-1. Bulbochaete keralense sp. nov. 1, part of the androsporangial plant; 2, an immature
oogonium below a vegetative cell; 3, oogonium with a mature oospore showing the
scrobiculate spore wall; 4, female plant with basal cell, oogonia and dwarf males; Fig.
5, B. varians var. subsimplex (Wittrock) Hirn.; Figs. 6-7, B. intermedia De Bary.
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or intercalary, depressed or sub-depressed globose or sub-depressed-pyriform-
globose, operculate, division median, wide; Qospore globose or rarely subglobose,
not filling the oogonium or filling the cogonium to & fair extent, but not fully, spore
wall smaqoth; suffultory cell same as the vegetative cells; androsporangia 2 to
many seriate; nannandria unicellular, on oogonium, rarely on suffultory cells or
sometimes even on vegetative cells; terminal cell broadly rounded (figs 8-11).

Vegetative cells (26) 34.8-45.6 (49.4)x114-140.6 (171)g; suffultory cells
34.2-49.4 X 57.4-114 (152)4; Oogonia 83.6-91.6 x 60.8-79.84; OQospores (57) 60.8-76 x
(57) 60.8-76x; androsporangia (19) 26.6-38x(7.6) 11.4-194; nannandria 15.219
(22.8) x 19-26.64.

Habitat : Initially attached to the aquatic plants, later becoming free-floating
in freshwater puddles, Kottarakara, Kerala, January 15, 1959. .

Typus : Randhawa collection OKI-162, Indian Agricultural Research Insti-
tute, New Delhi, India. !

Plantae primo fixae per cellulas hapteras lobatas elongatas obovatas, dioicae,
nanandrae, idiandrosporae; oogonia solitaria vel 2-9 seriata, terminalia vel inter-
calaria, depresso-globosa vel subdepresso-globosa, vel subdepresso-pyriformi-
globosa, operculata, divisione media, lata; oospora globosa raro subglobosa, oogo-
nium non implens vel idem implens plus minusve sed non penitus, parietibus levibus-
cellulae suffulcientes eaedem ac cellulae vegetativae; androsporangia bis ad pluries
seriata; nannandria unicellularia, oogonio raro cellulis suffulcientibus vel non-
numquam cellulis vegetativis insidentia; cellula terminalis late rotundata.

Distribution : Australia and China. : :

This form should, however, be compared with Oe. keralense Erady & Rajappan
(1958) which was also described from Kerala. Oe. keralense is said to differ from
Oe. perspicuum in having more globose and very slightly compressed oogonia,
oospores filling the oogonia to a much greater extent than in the type, the idian-
drosporus nature of the plants and the occurrence of nannandria occasionally on
suffultory cells or even on the vegetative cells. The shape of the oogonia and the
extent to which the oospores are filling the oogonia (a feature one of degree) show
considerable variation in the same material, sometimes in the same filament, and
hence may not serve as a specific criterion to distinguish the species.

Hirn (1900) in his original description of the type itself mentions “....(?)
idiandrosporus. . . .”, thus hinting its possibility, although the latter authors like
Tiffany (1930) and Gemeinhardt (1939) have omitted this ‘doubted’ character in
their monographs. The finding of the definite idiandrosporus nature of this present
form and of Oe. keralense naturally clears the doubt of Hirn and adds to the original
description a definite character as well as the occurrence of nannandria on or near
oogonia or rarely on vegetative cells as observed in the present form and in Oe.
keralense. An emended description of this species including all these features is
given above.

In Oe. keralense, the antheridia are said to be ....antheridium internal,
antheridial cells 2, lower cells smaller, sterile stipe cell absent, antherozoid one
from each cell....”. In Oe. perspicuum, from which Oe. keralense is said to differ,
the nannandria are unicellular. It is, however, not clear whether in Oe. keralense
the unicellular nannandria produce two sperms or the nannandrium is two celled
each functioning as an antheridium. If the latter is the case, as described, then
the two celled antheridia alone separate Oe. keralense from Qe. perspicuum and
at best, the former may be regarded as a variety of Oe. perspicuum.

. The present authors do not agree with Hirn, (1900), Tiffany (1930) and Geme-
inhardt (1939) in treating QOe. dioicum Carter in West & West (1901) as a synonym
“of Oe. perspicuum, since the former is dioecious-macrandrous with a superior div.ision
(West & West, 1901, Bot. Tidskr. 24 : 175, fig. 42) while Oe. perspicuum is dioecious-
nannandrous with & median division.
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Figs. 8-11. Oedogoni perspi Hirn Char. emend. Venkataraman and Natarajan. 8,
_a female filament epiphytic on an androsporangial filament; 9, & terminal oogonium
(note the dwarf male on the suffultory cell); 10, a series of six oogonia terminally disposed;
-11, a series of three intercalary oogonia (note the extent of variation in the oospores

filling the oogonia in figs. 10 and 11).

‘Oedogonium perspicuum var. keralense (Erady & Rajappan) Comb. nov. (Syn.
Oe. keralense Erady & Rajappan 1958. Kew Bull. Nr. 1, pp. 53-56, figs. 1-8).

- Characters as’in the species; mature dwarf males obovoid, two celled; antheri-
dium internal, antheridial cells 2, lower cell smaller, antherozoid one from éach

cell.
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Reported by Erady & Rajappan (1958) from shallow waters in the paddy fields
at Mayyanad, Kerala State. ) o ,

Cellula mascula nana obovoidea, bicellularis; antheridiis ‘interioribus; ceterum
ut in typo: ' ' ’

5. Oedogontum longipilum Jao. Jao, 1937, p. 304, t. II, figs. 14-16.

Dioecious, macrandrous; Qogoriia 1, rarely 2; terminal ellipsoid, operculate,
division supreme, operculum usually deciduous; Qospore of the same form as the
oogonid and quite filling the same, spore wall smooth, antheridia 1-9, terminating
the filament; sperm 1; basal cell not elongate, tumid; terminal cell extended into
long hyaline seta. ' '

Vegetative cells 7.6-11.4 X 19-26.64; Oogonia 22.8-26.6 x 26.6-30.44; Qospores
19.0-22.8 x 22.8-26.6u; antheridia 7.6-9.5 X 11.4x; basal cell 11.4x19u.

Habitat :  Attached to the aquatic plants, Kottarakara, Kerala, January 15,
1959.

Distribution : Szechwan, , China.
6. Oedogonium armigerum Hirn forma major form nov.

Dioecious, nannandrous; oogonium 1, subglobose, poriferous, pore superior;
vospore globose, nearly filling the oogonium, outer layer of the spore wall echinate;
dwarf male slightly curved on suffultory cell, stipe 2-4 celled sometimes; antheri-
dium exterior; suffultory cell enlarged (fig. 12).

Vegetative cells 11.4-15.2x64.6-1144; suffultory cell 19x76x4; oogonia,
38-45.6 X 45.6-57u; oospores 34.2%34.2x; dwarf male stipe 11.4x34.2-41.8u
antheridia 9.5x15.24. .

Dioicum, nannandrum; oogoniis singulis, subglobosis, poro superiore apertis;
oosporis globosis, oogonia vix complentibus, episporio echinato; cellulis suffultoriis
tumidis; nannandribus paullulum curvatis, in cellulis suffultoriis sedentibus, stipite
interdum bi- vel tricellularis.

This form is characterized by echinate cospore wall and swollen suffultory
cells. The present form is much bigger than the type and hence it is treated as
a new form.

Habitat : Epiphytic on aquatic plants, Kottarakara, Kerala, January 15,
1959, |

Distribution : The type species was reported from Brazil and forma tenuss
Singh was from Gorakhpur, U.P.; India.

Typus : Randhawa Collection OKI-160, Indian Agricultural Research Insti-
tute, New Delhi, India.

7. Oedogonium cyathigerum Wittrock var. unicellulares var. nov.

Dioecious, nannandrous, idiandrosporus; oogonia 1, subovoid to ellipsoid-
ovoid, poriferous, pore superior; oospore same form as the cogonia, filling it, outer
layer of the spore wall smooth inner layer with 16-20, sometimes anastomosing
longitudinal ribs, dwarf males unicellular, globose to obovoid, on cogonium; antheri-
dium interior, sperm 1 (figs. 13, 14). ' '
" Vegetative cells 38-45.6x91.2-133y; oogonia 68.4-72.2 x 83.6-91.2y; oospores
64.6-68.4 X 72.2~72u; androsporangia 30.4-34.2x (7.6) 11.4-19x; dwarf males
15.2-19 % 15.2-194.

Dioicum, nannandrium, idiandrosporum; oogoniis singulis, suboboviformibus
vel oviformi-ellipsoideis, poro superiore apertis; oosporis forma oogoeniis similibus
et ea complentibus, episporia laevi; mesosporio longitudinaliter costato, costis
eontinuis vel raro anastomosantibus, in medio oosporae circa 16-20; nannandribus
unicellularibus, globosis vel oboviformibus, in oogoniis sedentibus; antheridiis.
interioribus.
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This form can be readily distinguished from the type and the other varieties
by its broader vegetative cells and globose to obovoid unicellular dwarf males as
against the goblet-shaped dwarf males in others. The suffultory cell is not always
swollen and it is not uncommon to find globose cospores alse as in a form of
Oe. cyathigerum reported by Fritsch & Rich (1924) from Africa.

Habstat :  Free-floating, Kottarakara, Kerala, January 15, 1959.

Typus : Randhawa Collection OKI-16]1, Indian Agricultural Research Insti-
tute, New Delhi, India.

8. Oedogonium spirale Hirn. Hirn, 1900, p. 201, t. XXXIII, fig. 206; Tiffany,

1930, p. 123, t. XLIV, figs. 427, 428.

Dioecious, nannandrous, idiandrosporus; oogonium 1, subglobose or obovoid
globose; poriferous, pore median; oospore globose or subglobose, not completely
filling the ogonium; oospore wall double, the outer wall with 4-8 spiral ribs,
anastomosing, united at the poles, innei wall smooth; androsporangia 1-4; dwarf
male a little curved, near the oogonium; antheridium exterior, sperm 1 (fig. 15).

Vegetative cells 30.4x60.8-133x; oogonia 53.2 X 64.6u; oospores 45.6x53.2u;
androsporangia 19-22.8 x 11.4-15.2u; dwarf male stipe 15.2-19 x 57-60.6y; antheri-
dia 11.4x15.24.

Habitat : Free-floating along with Oe. cyathigerum var. unicellulares var.
nov. Kottarakara, Kerala, January 15, 1959.

Distribution : Ceylon, China, India (var. acutum West & West; var. majus
Singh) Java, Latvia and United States of America.

9. Oedogonium capillare (Linn) Kiitz. Hirn, 1900, p. 112, t. X1, fig. 58; Tiffany,
1930, p. 80, t. XVIII, figs. 164, 165; Gemeinhardt, 1939, p. 120, fig. 109.
Dioecious, macrandrous; oogonium 1, same as the vegetative cells in diameter:

cylindrical to sub-cylindrical, poriferous, pore superior; oospore globose or rarely

cylindric-globose, filling the oogonium or not, deep ochre in colour; spore wall

smooth; antheridium 1-4, often alternating with the vegetative cells; sperms 2,

by a horizontal division ; basal cell elongate (Figs. 16—18).

Vegetative cells (female) 41.8-45.6 X 57-64.6u; vegetative cells (male) 34.2-41.8

X 45.6-76u; oogonia 41.8-45.6 X 34.2-57u; oospores 38x30.4-38x; antheridia

34.2-38 x7.6-11.44.

Habitat : Free-floating, Padmanabhapuram, Kerala, January 14, 1959.

Distribution : Africa, Austria, Denmark, Finland, France, Germany, Italy,
India, Latvia, Russia, Spain, Sweden and United States of America.

10. Oedogonium multisporum Wood. Hirn, 1900, p. 232, t. XXXIX, fig. 239;
Tiffany, 1930, p. 131, t. XLVI, figs. 450, 451.
Dioecious, nannandrous; oogonium 1-3, subglobose to subobovoid, pore superior;
oospore globose, spore wall smooth; dwarf male a little curved or erect on oogonium;
antheridium exterior, 1-4 (fig. 19).

Vegetative cells (7.6) 11.4-15.2x19-87.4u; oogonia 26.6-36x26-36 (38)u;
oospores 26.6—-32 x 26.6-32u; dwarf male stipe 11.4<26.6-32u; antheridia 7.6-11.4
7.6-9.54. ; . .

Habitat : - Free-floating, Krishnapuram, Kerala, January 13, 1959.

Distribution : China, India and England.

This form has much longer vegetative cells than in the type thus approximating

those of Oe. multisporum var. magnum Ackley but agrees w1th the type in the
measurements of the other parts.

11. Oedogonium lageniforme Hirn: Hirn 1900, p. 291, t. XIII, fig. 68; Tiffany,

11930, p. 168, t. XX, fig. 187; 1937 II, p. 35, t. X, figs. 134-136, Gemeinhardt,
1939, p. 346, fig. 425. -
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Fig. 12-19. Oedogonium armigerum forma major form nov; 13-14. Oe. cyathigerum var.
unicellulares var. nov; 15. Oe. spirale Hirn.; 16-18. Oe. capillare (Linn)
Kiitz. 19. Oe multisporum Wood, ,

Dioecious, macrandrous; oogonium 1, obpyriform, ellipsoid or subglobose
ellipsoid, in section usually binodulose, inferiorly inflated, poriferous, pore superior;
oospore globose to ellipsoid, in the lower inflated portion spore. wall smooth.'

Vegetative cells 11.4-15.2x38-89u; oogonia 22.8-34.2 X 38-57u; oospores
26.6-30.4 X 30.4-384. o '
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This is an imperfectly known species but can be readily distinguished by its
binodulose oogonium which is inferiorly inflated. This form must be compared
with Oe. ellipsoideum Jao where the oogonium is superiorly inflated. The male
plants of this form have been recorded by Tiffany from the collections in Puerto
Rico by N. Willy. However, only the female plants of this form are found in the
present collections and that too quite sparse.

Habitat :  Epiphytic on aquatic plants along with Bulbochaete intermedic
and B. varians var. subsimplex. Very rare. Krishnapuram, Kerala, January 13,
1959.

Distribution : Brazil, China and N. America.

12. Oedogonium paucocostatum Transeau. Transeau, 1914, p. 300, t. XXVIII,

fig. 5; Tiffany, 1930, p. 98, t. XXXII, fig. 277; Gemeinhardt, 1939, p. 169,

fig. 178.

Dioecious, macrandrous; oogonium 1, ellipsoid, operculate, division superior;
oospore same form as the ocogonium, filling the oogonium, outer and inner spore
wall smooth, middle layer with 14-20 longitudinal ribs; antheridia 2-8 seriate,
sperms 2, by horizontal division (figs. 20-21).

Vegetative cells 19-26.6 X 76-152x; oogonia 57-76 X 76-95u: oospores 47.5-57 X
57-85.54; antheridia 15.2-22.8 x7.6~11.4.

Habitat :  Free-floating, Kottarakara, Kerala, January 15, 1959.

Distribution : China and United States of America.

13. Oedogonium hians Nordstedt and Hirn. Hirn, 1900, p. 227, t. XXXVIII,
fig. 233; Tiffany, 1930, p. 149, t. LVIIIL, figs. 570-571; 1937 II, p. 70, t. XXVIII,
figs. 449—450; Gemeinhardt, 1939, p. 304, fig. 363.

Dioecious, nannandrous, gynandrosporus; oogonia 1-2, globose to subglobose,
operculate, division superior, wide; suffulatory cell enlarged; oospore globose to
slightly subglobose, filling the oogonium, spore wall smooth; androsporangia 1-2,
subepigynous, dwarf male slightly curved on suffultory cells; antheridium 1, exterior;
vegetative cells slightly capitellate; terminal cell obtuse (fig. 22).

Vegetative cells 11.4-15.2 x 22,8-49.4y; suffultory cell 30.4-34.2x45.6-76u;
oogonia 34.2-38 < 30.441.8y; oospores 30.4-36.1x; androsporangia 11.4x15.2-19z;
dwarf male stipe 7.6 38x; antheridia 7.6 X 3.8-5.74.

This form is characterised by the swollen suffultory cells, wide operculum
ani! slightly capitellate vegetative cells.

Habitat :  Free-floating, Krishnapuram, Kerala, January 13, 1959.

Distribution : Brazil, India, United States of America.

14 Oedogonium howardis West. Hirn, 1900, p. 16, t. 111, fig. 9; Tiffany, 1930,
p- 101, t. XXXIII, figs. 293-294; 1937 I1, p. 49, t. XX, figs. 290-291; Gemein-
hardt, 1939, p. 180, fig. 190, ,

_ Dioe(;ious, macrandrous; oogonia 1-2, globose or subglobose, operculate, divi-
sion median; oospore same size as the oogonia, completely filling the oogonium:;
antheridia 1-12 seriate; vegetative cells distinctly capitellate; basal cell spherical
to hemispherical.

Vegetative cells 7.6-11.4x15.2-26.6g; oogonia 22.8-26.6 X 19-26.6u; oospores
%%.3_—%3.9)(20.9—22.8#; antheridia 7.6-9.5x7.6-11.4z; basal cell 11.4-15.2X

. 0. :

Habitat :  Freshwater, Kottarakara, Kerala, January 15, 1959.
Distribution : Barbadas, China, India and United States of America.

15. Oedogonium pusillum Kirchner. Hirn, 1900, p. 299, t. XXIV, fig. 125; Tiffany,
1930, p. 161, t. XXXIV, fig. 316; 1937 II, p. 82, t. XIX, fig. 287; Gemeinhardt,
1939, p. 331, fig. 400.
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Figs. 20-21. Oedogonium pow tatum Transeau; Fig. 22. Oe, hians Nord & Hirn; Fig. 23.
oe. tapeinosporum f. fowlingense Jao; Fig. 24, Oe. pusillum Kirchner; Fig. 25-27. Oe.
Ilster: Skuja.

Oogonium 1, subbiconic-ellipsoid or subbiconic-globose, operculate, division
median, wide; oospore globose to ellipsoid, slightly constricted in the middle, spore
wall smooth; apical cell obtuse; basal cell subhemispherical (fig. 24).

Vegetative cells 3.8-5.7 x 12.04-38x ; oogonia 13.76 X 20.644 ; oospores 12.04 X
15.24.

Male reproductive structures of this form were not seen, but this species is
readily distinguished by its medianly constricted oospore and the wide operculum.

Habitat : Epiphytic on aquatic plants, Kottarakara, Kerala, January 15, 1859,

Distribution : Africa, Austria, Burma, Brazil, Europe, Indis, Sumatra and
United States of America.
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16. Oedogonium poecilosporum Nordstedt & Hirn. Hirn, 1900, p. 298, t. XXTII,

fig. 124; Tiffany, 1930, p. 168, t. XXXIV, fig. 305; 1937 II, p. 84, t. XIX,

fig. 286: Gemeinhardt, 1939, p. 347, fig. 426.

Oogonium 1-2, depressed-globose, operculate, division median, wide; oospore
depressed-globose, nearly filling the oogonium, spore wall smooth; basal cell sub-
hemispherical; terminal cell obtuse.

Vegetative cells 5.7-7.6 x 41.8-60.8x ; oogonia 22.8-26.6 % 26.6-38x ; oospores
19-24.7 X 19.0-22.8.

Habitat : Epiphytic, Kottarakara, Kerala, January 15, 1959.
Distribution : Africa and United States of America.

17. Oedogonium tapeinosporum forma fowlingense Jao. Jao, 1937, p. 307, t. III,

figs. 25-28,

Oogonia 1 to many, depressed-globose or pyriform or pyriform-globose, oper-
culate, division median or slightly supramedian, narrow; oospore depressed globose,
not filling the oogonium longitudinally; spore wall smooth (fig. 23).

Vegetative cells 5.16-6.8 x 20.64-29.24x : oogonia 17.2-20.64 x 20.64-24.08 4 ;
oospores 15.2-19 % 12.04-15.48y .

This form has slightly broader dimensions than the type.

Habitat : Epiphytic on aquatic plants, Krishnapuram, Kerala, January 13,
1959.

Distribution :  China and India (Fyzabad, U.P.).

18. Oedogonium Ilsteri Skuja. Skuja, 1934, p. 59, fig. 80; Gemeinhardt, 1939,

p. 362, fig. 449,

Dioecious, macrandrouns; oogonium terminal or intercalary, 1-2, pyriform,
poriferous, pore superior; oospore globose, not filling the oogonium, outer spore
wall thin and smooth, middle layer scrobiculate; suffultory cell not or very slightly
swollen; antheridia 2 to many seriate (figs. 25-27).

Vegetative cells (female) 19-38 x 68.4-1904 ; vegetative cells (male) 19-26.6 X

$5é§—144.4ﬂ ; oogonia 60.8 X 64.6-72.2u ; oospores 45.6 x 45.6x ; antheridia 19-22.8 X
6-11.4 .

lgﬁgHabitat : Epiphytic on aquatic plants, Kottarakara, Kerala, January 15,

Distribution :  Europe.
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