NOTES ON SOME ULOTRICHALES FROM NORTHERN INDIA.
By M. 5. RanpHAWA, M.Sc., 1.C.8., Deputy Commissioner, Delhi.
(Received January 26 ; read March 5, 1948.)

Members of the order Ulotrichales have comparatively drawn very little atten-
tion from the algologists in Northern India. In 1920 Ghose described a new species
of Uronema from India, U. indicum. In 1926 Nellie Carter recorded three species
of Ulothrix, U. zonata, U. subtilis and U. aequalis from different localities in India.
In 1936 the present author described Cylindrocapsa oedogonioides, a new species
from the Punjab, and in 1939 Microspora indica and Cylindrocapsa scytonemoides,
both new species from Fyzabad. In 1940 Iyengar and Kanthamma described
Hormidiella parvula gen. et sp. nov., and in 1941 Heterothrichopsis wviridis gen.
et sp. nov.

It is & remarkable fact that Ulothrix which is so common in the Punjab
is practically absent from Oudh. During the collection of algae in the districts of
Fyzabad, Gonda, Bahraich, Lucknow, Partabgarh, Rai Bareli, and Allahabad the
present author did not secure even a single sample, though these districts are very
rich in Zygriemales, which flourish in the jhils and sluggish streams of Oudh. The
absence of Ulothrix from Oudh was also confirmed by making enquiries from Botany
teachers of various colleges at Fyzabad and Allahabad. Out of the six species of
Ulothrix collected by the present writer, three were collected from the Punjab, one
from a sulphur spring in Kashmir, one from a dripping rock near Almora in Kumaon
Himalayas, and one from the river Jumna in Agra district. From these data one may
safely conclude that species of Ulothrix flourish in the comparatively colder regions
of North India. The related genus Schizomeris, which is recorded from India for
the first time, shows a similar distribution, and its two samples were collected from
Kashmir and the Punjab. Prasiola with its single recorded species P. fluviatilis
flourishes only in cold alpine torrents of Kashmir and Kumaon and has not been
collected from the plains.

In addition to the above-mentioned members of Ulotrichales, two other remark-
able species were collected from the Himalayas. Binucleuria tatrana, which, so far
as the present author is aware, has not been reported from India up to now, was
collected from a bog near Dhakuri, at an altitude of 8,500 feet in Kumaon.

Only Geminella and Microspora flourish in the warm districts of the United
Provinces. Geminella is represented by a solitary species G. ¢nterrupta Turp., which
was collected from a fresh-water stream near Meja in Allahabad district. Micro-
spora is represented by M. indica Randh. with its bright green flocculent masses with
spots of red. This is found in most of the jhils of Oudh, and was originally collected
from a jkil in Fyzabad.

Enteromorpha intestinalis was also collected from Agra district growing luxu-
riantly in Chambal river. A similar form was also collected by R. N. Tandan in
April 1937 from Jumna river near Allahabad.

From the above account it is evident that members of the order Ulotrichales
Hlourish in the cold fresh-water rivulets and torrential streams of the Himalayas,
are comparatively well represented in the submontane districts of the Punjab, and
are rather rare in the warmer districts of Oudh, whose sluggish streams and jhils
are choked with various members of the Zygnemales, for whose growth and repro-
duction ideal conditions are found in Oudh.
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Systematic enumeration of the species observed :

1. ULOTRICHALES
(1) ULOTRICHACEAE

Ulothrix Kutz.

1. Ulothriz subtilissima Rabenhorst. XKrypt. Flora V and Heering Siisswasser-flora
6, 1914, p. 31.

Cells 4-5u broad and 8-12y long. Chloroplast with a single small pyrenoid in
the middle.

Figs. 1-5. Species of Ulothriz.

Fig. 1. U. subtilissima Rab.
Fig. 2. U. tennerima Kutz.
Fig. 3. U. oscillorina Kutz,
Fig. 4. U. tennuissima Kutz,
Fig. 5. U. zonata Kutz.

Habit:—Found epiphytic on a species of Lyngbya, growing at the sides of a
water reservoir at Lahore in December 1929. Also collected from dripping rocks
on Almora-Someshwar road on 5th August, 1939.

2. Ulothriz tennerima Kiitzing. Heering Siisswasser-flora 6, 1914, p. 32.

Cells 7-10p broad, 5-12u long. Chloroplast bears a single pyrenoid.

Habit:—Found attached to the sides of a water-trough at Lahore in December
1929. Also collected free-floating in Jumna river at Bateshwar, district Agra, in
January 1941.

3. Ulothrix tennuissima Kiitzing, Heering Stsswasser-flora 6, 1914, p. 32.

Cells 15-18p broad and 12-27u long. Chloroplast usually with two pyrenoids.
Habit :-—Collected from a sulphur spring at Anantnag, Kashmir, on 23rd August,
1941. ‘
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4. Ulothriz oscillaring Kitzing., Heering Sisswasser-flora 6, 1914, p. 32.

Cells 8-10u broad and 4-6u long. Chloroplast with 2-3 small pyrenoids. Cell
wall very thin.

Habit:—Found embedded in a mucilaginous stratum, forming a dark blue-green
covering on brickwork at the sides of a water tap, mixed with desmids at Jullundur
City railway station in August 1929.

5. Ulothriz zonota Kiitzing. Heering Siisswasser-flora 6, 1914, p. 35.

Cells 14-36p broad and 8-14u long. Each chloroplast hearing 1-3 pyrenoids.
Cell wall thick, lamellated.

Habit:—Found attached to twigs in a dark green mass, in a puddle near a well
at village Bodal, district Hoshiarpur, Punjab, in August 1929. Also collected from
a sulphur spring at Anantnag, Kashmir, on 23rd August, 1941,

Hormidium Klebs.

1. Hormidium flaccidum A. Br. forma typica. Heering Sisswasser-flora 6, p. 45.

Cells are rectangular or squarish, 6-9u broad and 7-15u long, and joined into
stable filaments. Each cell contains a single chloroplast in the form of a half girdle,
each bearing a single conspicuous pyrenoid (Fig. 6). The protoplast shows homo-
geneous contents. Some of the filaments contain many empty cells, possibly on
account of the escape of swarmers (Fig. 7). The filaments do not have any spe-
cialised rhizoids.

Filaments on dried soil become pale yellowish in colour, and cell walls become
considerably thickened (Fig. 7). A common mode of perennation in this alga is by
means of akinetes, which are liberated by the decay of the outer wall (Fig. 8).

Habit:—Collected by the author from clayey soil at Binsar and Gananath,
Almora, from an altitude of 6,000-7,000 feet above sea-level in September 1939,
after the rains. This alga has a great affinity for clayey soil and was especially
abundant on the bridle path near Gananath forest bungalow, covering a big area.
When the soil dries up, the filaments become pale yellowish green. Also collected
from Bisaran, near Pahlgam, Kashmir, on 30th July, 1941, growing on clayey soil,
and from village Nain in Rai Bareli district, U.P., in January 1043,

Schizomeris Kiitzing.

1. Schizomeris Lieblienii Fritsch and Rich. Trans. Roy. Soc. 8. Africa, Vol. xi,
p. 317.

Filaments 1-2 cm. long, attached to the substratum by a basal hyaline cell
(Fig. 9). Filaments uniseriate in the lower end, resembling Ulothrix zonata, and
higher up become separate and multiseriate on account of cell division. Septation
18 irregular (Figs. 11-13). Filaments are 30—60u broad with a thick enclosing hyaline
sheath, 3u broad.

Filaments are constricted at irregular intervals, as a prelude to fragmentation
(Fig. 12) which appears to be a common mode of vegetative propagation in this alga.
Chloroplasts are collar-shaped bearing two or more pyrenoids as in Ulothriz zonata,
in the lower parts of filaments.

Apices of some of the thalli showed loose masses of cells with more or less
complete breakdown of cross-septa and side walls (Fig. 15). This stage possibly
represents an early stage in zoospore formation, and the loose cells are very likely
immature zoospores. This mode of zoospore formation from the apex of the thallus
is rather unique, and shows that Schizomeris is & distinct form resembling Ulothriz
only in the structure of the chloroplasts, and differing widely from the latter in the
mode of liberation of zoospores, which in Ulothriz escape laterally. This apical
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Fias, 9-14. Schizomeris Lieblienii.
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mode of zoospore-liberation is the necessary consequence of a solid multicellular
thallus formation and thick enclosing cell wall.

This form resembles S. irregularis described by Fritsch and Rich from South
Africa in the irregular septation of thalli. In size it is much bigger than the African
form, the maximum width of whose filaments is given as 37p.

Habit:—This alga was collected in August 1929 growing on stems of water-
plants in a tank at Bodal, district Hoshiarpur, Punjab. A broader form of this alga
was collected from a waterfall of Verinag Spring, Kashmir, the source of Jhelum
Tiver, on 22nd August, 1941,

Enteromorpha (Link.) Harvey.

1. Enteromorpha intestinalis (L.) Creville. Heering Siisswasser-flora 6, p. 27.

Thallus tubular, sparsely branched, branches irregular,  not constricted at the
base. Fronds intestine.like, inflated, free-floating, mature ones flattened at the
top. Younger thalli 180u to 1 mm. in diameter, thread-like in appearance, mature
ones 1-2 cm. broad and 12-15 cm. long (Fig. 16).

In younger thalli, cells are rectangular to polygonal in outline, arranged in regular
rows 9-15u broad and 2140y long. Each cell contains a single chloroplast hearing
a conspicuous pyrenoid. In older thalli, cells are polygonal in outline and irregu-
larly arranged and are 15-16u in diameter.

Habit:—Collected by the author from Chambal river below Pinahat in Agra
district from January to June 1941. Young plants are found free-floating in June,
and those collected in January were mostly mature plants.

Geminella Turpin.

1. Geminella interrupte Turpin., Heering Siisswasser-flora 6, 1914, p. 41.

Filaments enclosed by a gelatinous transparent sheath, which stains deep blue
with Nile blue, and is only visible when stained. Cells usually in pairs, oval, each
containing a laminate chloroplast, with 1-2 pyrenoids. (Fig. 17.)

Filaments inclusive of sheath 15-3(yu broad. Cells 6-7p broad and 9-12u long.

Habit:—Collected from a sluggish fresh-water stream near Meja district, Allaha-
bad, on 15th March, 1940.

Binuclearia Wittrock.
1. Binuclearia tatrane Wittrock. Heering Siisswasser-flora 6, 1914, p. 39.

Cells cylindrical, 6-10u broad, 15-30u long, oval in shape, sometimes appearing
grouped in pairs. End walls filled with mucilage which is deposited in layers.
There is a distinct bulging opposite the septa, which appear biconcave in shape
(Fig. 18).

The chloroplasts show a conspicuous pyrenoid. Describing the chloroplast
of this genus Smith writes, ‘The protoplast of a Binuclearia cell has a single laminate
chloroplast without a pyrenoid, that completely encircles the cell.” Fritsch also
observes that ‘a pyrenoid is not readily distinguishable’. On the contrary, in this
Himalayan form, the solitary pyrenoid in each protoplast is very conspicuous.

Habit:—Collected from a marshy piece of land near the D.B. bungalow at
Dhakuri, on the Pindari glacier route in Almora district in the Himalayas, at an
altitude of 8,500 feet on 16th September, 1939.

Prasiola Meneghini.

1. Prasiole fluviatilis (Sommerf.) Areschoug. Heering Siisswasser-flora 6, 1914,
p. 59.
Thalli lanceolate, or irregular in outline, attached to stones by a thickened
stipe, which may be slightly funnel-shaped at the base in some cases. Thalli 3-16
cm. long and 2-3 cm. broad, and in some cases may be 8-10 cm. broad (Fig. 19).
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Cells are grouped in quartettes, 5-6u in diameter, each with a single, central;
more or less stellate chloroplast, bearing a solitary pyrenoid (Fig. 20).

This alga resembles the type in most respects, though some of the thalli are'
longer and broader than the biggest so far recorded. ‘

Habit :—Collected by the author from a torrential stream above Diwali, on the
Pindari glacier route in the Himalayas, Almora district, in September 1939. Also
collected by the author from Liddar and Sheshnag rivers near Pahlgam, Kashmir,
in August 1941 ; grows luxuriantly in ice-cold water in Himalayan torrential streams
attached to stones.

Microspora Thuret.

1. Microspora indica Randhawa,

Vegetative cells 18-21p broad and 21-36pu long Cell wall conspicuously
lamellated, composed of H-shaped overlapping halves (Fig. 21). Chloroplast parietal
with cushion-like outgrowths at the sides. Vegetative propagation by akinetes.

Habit:—Found free-floating in a jhil near village Pachham Sareera, Tahsil
Manjhanpore, district Allahabad, in February 1940.

SUMMARY.

The following twelve species of Ulotrichales have been collected from Northern India :—

Ulothriz subtilissima Rabenhorst (Punjab, Kumaon), U. tennerima Kutzing (Lahore,
Agra), U. tennuissimoe Kutzing (Kashmir), U. oscillarina Kutzing (Punjab), U. zonata
Kutzing (Punjab, Kashmir), Hormidium flaccidum A Br. (Kumseon, Kashmir), Schizomeris
Lieblienii Fritsch and Rich (Punjab, Kashmir), Enteromorpha intestinalis (L) Creville (Agra),
Geminella interrupta Turpin (Allahabad), Binuclearia tatrana Wittrock (Kunlaon), Prasiola
Sluviatilis (Sommerf) Areschong (Kumeon, Kashmir), and Microspora indica Randhawsa
(Allahabad).
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EXPLANATION OF PLATES.

Fies. 6-8. Hormidium flaccidum A. Br. forma typica Heering. (For explanation see text.)
Fi1a. 156. Schizomeris Lieblienti Fritsch and Rich. For further explanation see text.
Fic. 16. Enteromorpha intestinalis (L.) Greville shows different types of thalli.
Fie. 17. Geminella interrupta Turpin shows a filament.
Fic. 18. Binuclearia tatrana Wittrock.
F1es. 19-20. Prasiola fluviatilis (Somerf.) Areschoug.
Fig. 19 shows different types of thalli.
Fig. 20. Arrangement of cells in the thallus.
Fie. 21. Microspora indica Randhawa shows structure of cell wall and chloroplasts.



RANDHAWA, Proc. Nat, Tnst. Sci. India, Vol. XTV, Plate TV,



RANDHAWA. Proc. Nat. Inst. Sci, India, Vol. XIV, Plate V.,



