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ApsTRACT

Pot culture experiments were conducted to ascertain the optimum range of salinity
for the growth of the benthic blue-green alga, Oscillatoria splendida found in brackishwater fish
ponds. The experimental methods are described in detail. The results of the experiments
show that a salinity ranging between 5 perts per thousand and 17 parts per thousand is most
favourable for the growth and roproduction of this alga during the sumumer months.

INTRODUCTION

" Benthic algae form the main food of cultivated fishes like the Mullets and
Milk fish in brackishwater ponds (Schuster, 1952; Pillay, 1954) and therefore the
enhancement of the growth of these algae by the provision of optimum conditions
for their growth and multiplication forms a very important aspect of fish culture
in such ponds. General field observations on the role of certain environmental
factors have been conducted by different workers. A suitable salinity of the water
of the fish ponds has been considered as one of the essential environmental require-
ments for the growth of benthic algae (Frey. 1947; Carbine, 1948; Rabanal et al.
1951a). Schuster (loc. cit. p. 19) has observed that a higher salinity between
15-45 parts per thousand is preferable for their growth. According to Rabanal
et al. (1951a) the salinity tolerance for the blue green algae is between 10 and 40 parts
per thousand. Rabanal (1949) has also reported that brackishwater is better
than highly saline marine water or freshwater for the growth of blue green algae.
Pillai (1954), however, has observed in the case of a blue green alga, Phormidium
tenue, that a high salinity even upto 85 parts per thousand may be suitable for their
normal growth. Unlike blue greens, green algae have been observed to grow better
in experimental fish ponds having lower salinities, ranging between 9.0 parts per
tnousand and 22.2 parts per thousand than in those having salinities ranging
between 20.6 parts per thousand and the 34.2 parts per thousand (Rabanal et al.
19516).  While above observations are of great interest, critical experiments to
ageertain the salinity requirements of different species of algae, which would be
of basic importance in evolving scientific fish cultural methods, do not appear to
have been undertaken so far. In connection with the investigations on brackish-
water fish culture in the estuarine areas of West Bengal, experimental studies have
been undertaken to determine the optimum environmental requirements of import-
ant species of algae. This paper embodies the results of experiments conducted
to elucidate the optimum salinity required for the growth of the blue green alga,
Oscillatoria splendida Greville, which is a common food item of grey Mullets,
specially in their fry and fingerling stages.

ExPERIMENTS

The experiments were conducted in séemi-field conditions in large earthen pots
of a uniform diameter of about 65 cm. at the mouth. Mud collected from the same
Jocality and of the same consistency was used as the substrata, after exposing the
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whole mud for an hour to a temperature of about 80°C to kill any algal spores, etc.
present in it. The surface area of the mud in the pots measured about 0.2 sq. meter.
Since a shallow depth of water is considered favourable for the growth of blue green
algae, 6 to 7 cm. depth of water was maintained in the pots. Boiled tap water
was used, after cooling, to prepare water of different salinities for the experiments.
In each experiment a series of 9 identical pots with water of salinities ranging
between 0 part per thousad and 40 part per thousand at intervals of 5 part per
thousand was used. A variation of +2 parts per thousand was observed to occur
in the experimental pots on account of evaporation or accidental admixture of rain
water. The required algae for the experiments were cultured in the laboratory
in petri-dishes on mud surface. About one sq. em. of the algal layer (not free
from bacteria or diatoms) was innoculated in each of the pots on the mud surface.
The pots were kept under the open sky with necessary protection from disturb-
ances by birds, etc. The temperature of water in the pots was noted daily and
the water level and salinity adjusted as required to compensate the effect of
evaporation. When the algal layer had completely covered the mud surface
in the pots, showing good growth, it was dislodged by mechanical means; then
siphoned out through a rubber tubing and passed through a fine sieve (No. 100).
The mud particles attached to the algae were carefully washed out and the algae
removed from the sieve to & beaker with water. They were subsequently filtered
over & known volume of glass-wool and the wet volume measured by water
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The inflection points on the regression curves showing the corresponding
salinity for the maximum growth of algse.
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displacement after removing the superfluous water by means of blotting paper.
By deducting the volume of glass-wool, the volume of the algae was obtained.

Six series of experiments, with replications except in two cases, were conducted
at different times during summer* months when the temperature of water in the
pots varied between 27°C and 38°C.

Second degree parabolas of the intensities of algal growth as observed in
different salinites in the six experiments were determined by the method of least
squares and these are delineated in Text Fig. 1. The regression equations obtained
are as follows :

Expt. No. Regression Equation
**] Y = 1.194140.2899x —0.0083z2
2 Y = 8.2804-+40.8783x —0.0282x2
3 Y ==1.4738+0.11442—0.004522
4 Y = 6.2701+0.2494z —0.0121x2
5 Y = 3.1440+0.5960x—0.019022
g Y = 5.6460+40.0732x—0.0080z2

Y == growth c.c./sq meter and X = salinity, parts per thousand

d
The points of inflection of these curves (obtained by equating H—-Z = () are

not the same, which would suggest that any salinity within a range is favourable
for their growth. It is clear from the position of the inflection points marked by per-
pendicular lines in Text Fig. 1 that a salinity ranging between 5 parts per thousand
and 17 parts per thousand is the most favourable for the growth of this alga.
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*The winter variation of temperature, between 17°C and 28°C has been observed to be
not conducive for the growth of this species.
**These two experiments were without replication,



