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STUDIES ON NORTH INDIAN VYOLVOCALES
Y. Veolvulina steinii Playfair from India

THE genus Volvulina comprising threc species, yiz?
V. steimii Playfair, V. pringsheimii Starr and V. play-
feriang Skvortzow, 18 one of ihe ephemeral Volve-
calean genus. V. pringskeimiil was obtained from soil
cultures and in water samples collzscted from a temporary
pond at Varanasi. There is no authentic record of
V. steinii from any part of India. The present study
records the cbservations on the morphology and the
reproduction of V. steinii collected from various ram
water puddles in two subsequent years frem different
localities in Varanasi. The alga was grown into
Pringsheim soil-water tubes2 coniaining steamed wheat
or pea. Clonal culturcs were raised from a cingle
colony and maintained at 21 +1°C in a thermo-
statically controlled culture chamber by providing an
illumination of 3,000 Lux for 16 h daily.

The coenobia consisting of 16 (occasionally 8) cells
were somewhat spherical and 207 X 18-4um to
51-3 X 467 pm in size (Figs. 1-2). The cills [4-6-
13-8pm x 3:3-11-5(13-8) pgm] were arranged in
alternating tiers of 4 cells each and fcund embedded
in a hollow hyaline matrix. The shape of the cells
was angular to circular in surface view and lenticular
to hemispherical in side view with their apical portion
slightly flattened. The chloroplast was massive and
apparently lack a pyrenoid. The uninucleare cells
were biflagellate with two contractile vacuoles placed
anteriorly near the flagellar base. The eyespots were
prominent and dark red in the cells of anterior tier
but diminished in size in the cells of posterior tier and
even lacking in the cells of 4th tier.
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Asexual reproduction in the present alga confirmed

to that described earher for V. steiniidsd and V. pring-
sheinift:*,

All the vegetative cells of ccenobium func-
tioned it the formation of daughter colonies (Fig. 3).

Sequential cleavage in each cell resulted in plakea

6

Fics. 1-6. Figs. 1 and 2. Morphology of the 16-
celled coenobia showing lenticular to hemispherica]

v

cells, X 700. Fig. 3. Acexual reproduction, x 700,
Fig. 4. A spherical gamete wilk prominent eye-spct;
flagella are not clear at this focal Jevel, X 1,000, Fig. 3.
A spherical zygote with o1ly primary n.embiane;
inrer secondary wall is yet to be developed, x 700,

Fig. 6. A mature spiny-walled zygospore; ptimary
smooth membrane is almost disintegrated, x 700,
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rormation which following inversion produced a
daughter colony.

Sexual reproduction was accomplished by biflageliate
gametes (transformed vegetative cells) lacking a cell
wall and characteristic shape but baving an anterior
colourless papilla (Fig. 4). The alga was heterothallic
and mating reaction started soon after mixing compa-
tible clones from cultures. The first sign of mating
reaction was marked by clumping of colonies followed
by liberation of gametes., Gameies of opposite mat-
ing type paired with each other by agglutination of
their flagellar tips and later by their papillae. The
cytoplasmic bridge between the two gametes broadens
gradually and resulted in cytoplasmic fusion. The
spherical, quadriflagellate planozygote after a short
period of motility came to rest, enlarged shightly and
shedded :ts flagella (Fig, 5). The zygote later secreted
a secondary wall internal to the smooth primary niem-
brane. As the secondary wall thickened, spine-like
processes develop all over its surface. At maturity
the primary membrane was uitimately lost, the spmny
zvgospore increased considerably in size and changed
its colour from green to crange-red (Fig. 6). The
mature zygospores ranged between 30-37 yum in dia-
meter with the length of spine 5 to 7 pm.

The Indian 1solates of Volvulina steinii (present study)
confirms the Carefoot’s® observations of the two addi-
tional attributes, i.e., presence of apical matirg papillae
in gametes and production of spiny-walled zygospores,
which were not recorded by earlier workers for this
species. Interestingly these two characters are also
knoww for V., pringsheimiil;2 which differs fiom V.
steimi only by the presence of a pyrenoid in the cell
and occurtence of a urifornt mucilaginous sheath
common to the entire coenobium. Stein4 recorded
smooth-walled zygospores in V., steinii. The pri-
duction of only spiny-walled zygospores frcm the
mating of alJl the clones isolated from two popula-
tions at Varanasi is noteworthy, Carefoot®, how-
ever, recognised three sexually isolated groups of
clones from different geographical area. Of these,
the clones of two sexually isolated groups produced
only smooth-walled zygospores whereas the third
group produced always spiny-walled zygospores. Due
to lack of production of smooth-walled zygospores
in yvivo as well as from the crosses of clones rn vitro,
it is presumed that the present isolates of V. steinii
consist of sexually isolated group of clones characte-
rised by the production of spiny-walled zygospores,

The author thanks Prof. Y. S8. R. K. Sarma,
Department of DBotany, BJILU. and Dr. T. N.

Khoshoo, Director, National Botanical Rescarch
Institute, Lucknow, for fagilities and encouragements.
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A MEALYBUG ATTACKING PARTHENIUM
HYSTEROPHORUS LINN,

THE pernicious weed Parthenium hysterophiorus 1.. has
spread like wild fire both in cities and in the rural parts
of many States in Indial~3, Since it competes with
useful crop plants and causes a number of diseases4s,
its eardication has become important. Some chemicals
are known to control the growth of this weed. How-
gver, there cannot be a befter method than biological
control.

It has been shown that an aphid (Aphis fabae) feeding
on Ipomoea purga can cause stunted growth of Par-
theniumS., There are also reports of phylloidy In
Parthenium caused by mycoplasma-like bodies’s,
Moreover such plants are often heavily infested by
aphids®, The presence of mealybugs, ferrisa virgata
Cockerell, on the roots of Parthenium has also been
reported*®. However, a type of mealybug that can
cause complete destruction of the plant has not been
reported.

In our garden a few Parthenium plants were found
infested by mealybugs. Within a few days, the plants
started wilting. When Parthenium plants were grown
in pots a few mealybugs were transferred, the bugs
multiplied within a few days and covered the lcaves,
inflorescence and axils of branches. Within a week
the entire group of plants completely wilted without
producing a single seed. Even after eradication of the
mealybugs, regeneration of the plants was not possible,

The bug has been identified as Planococcus sp.
closely resembling Planococeus ciiri Risso, 1t is also
capable of growing on cCitrus.

We are thankful to Dr. D. R. Miler, U.S. Depart-
ment of Agriculture, for identifying tha bug. Our
thanks are due to C.S.I.LR. for financtal help and to
Prof. G. V. Joshi, Head, Botany Department,
Shivaji University, for encouragement,
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