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Hydrobiological investigations were made in a channel
of river Ganges at Bhagalpur to study the ecotendency
of phytoplankton. Different inter-correlations between
abiotic parameters and phytoplankton abundance
were estimated. Functional relationship between NO,
and Zygnematales showed 83% of variance. A mul-
tiple regression model of phytoplankton abundance
accounted for 88% of variance. Of the abiotic para-
meters included in the analysis, water temperature,
total alkalinity and SiO, increased phytoplankton
nopulation. A shift in specific algae with increase in
trophicity and saprobity was clearly demarcated. This
information may be useful in categorizing algae as
bio-indicaters for monitoring water quality.

CHANGES in ecotendency of algal taxa and their as-
semblage are attributed to the progression of trophic
and saprobic levels in aquatic environments. For many
years algae have been used as bio-indrcators for monitor-
ing water quality™'". It enables quick, easy and authentic
monitoring water quality even at micro-level impurity.
Importance of categorizing algae as bio-indicators of
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different types of water has attracted global attention.
It bas been suggested to carry out such study in local
conditions'' for better use. Here we put forth an ecologi-
cal model which depicts ecotendency of phytoplankton
from a channel of river Ganges, a tropical water body.
The study was conducted during 1983 (January to
November) in a channel of river Ganges at Bhagalpur
(25° 14" N 86" 57’ E). The characteristic features of this
channel were that, it behaved as clean water body during
July to October because it became a riverine system
by getting deluged with the main river during floods
and thereafter it assumed a separate identity like a
channel, and was fed with community sewage. Com-
munity sewage was indiscriminately discharged at the
rate of 0.5 MLd (million litre per day) at dry weather
fall level. Sewage as an auxilliary energy input increased
nutrients which subsequently enhanced phytoplankton
production “. Hydrobiological samples were collected at
monthly intervals and were subsequently analysed. Data
of water temperature, pH, total alkalinity, phosphate,
nitrate, Fe(ic), dissolved organic matter (DOM), chloride,
specific conductivity, silicon dioxide and phytoplanktons
were analysed. Different inter-correlations and multiple
regression analyses were made between five important
abiotic parameters and phytoplankton. Relation between
trophicity and saprobity has been dealt with earlier” .
Phenomena of eutrophication and saprobication were
observed accompanied with an increase in nutrients and
phytoplankton. Strong positive correlation existed bet-
ween total alkalinity and chloride (r = 0.9376), DOM
(r = 0.8089), PO, (r = 0.791), S10, (r = 0.5824) and
NO, (r = 0.4428) (Table 1). Higher concentration ot
chloride was probably attributed to sewage'’. Indi-
vidual effects of temperature (X), total alkalinity
(X,), DOM (X)), chloride (X,) and S10, (X,) on total
phytoplankton population (Y) were significant at 5%
level (with 7 df). Multiple regression fitted to obser-

ved data was:

Y = -955568.0201 + 25385.4548 X, +

(3.94)
1559.5625 X, — 13492.8324 X, - 2177.0622 X, +
(3.95) (4.92) (2.20)
12245.1467 X, (¥ = 0.8851)
(2.25)

(Figures within brackets are the estimated ¢ values to
test the significance of the respective regression coef-
ficients.)

Temperature, total alhalinity and 8§10, were tound to
have positive influence on phytoplankton. Individual
effects of total alkalinity (X)) and chloride (X)) on
phyto-plankton were found to be statistically stgnificant
at 5% level (with 11 df). The estimated hinear regressions
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Y = —55137.0017 + 241.2358 X, (¥ = 0.3025),
(2.184)

Y = —47163.2181 +756.5942 X, (¥ = 0.3262).
(2.307)

Variations in trophic and saprobic conditions due to
environmental factors influenced species composition,
succession and abundance of phytoplankton. Correlation
of total biomass of phytoplankton to chemical parameters
is well-established®. Eudorina indica, a member of Volvo-
cales significantly correlated with pH (r = 0.648), total
alkalinity (r = 0.584) and chloride (r = 0.689) (Table
1) and confirmed that alkaline water with higher chloride
is good for Eudorind>'®'®. Amongst Chlorococcales,
Chlorella vulgaris was dominant (40,000 cells 17') fol-
lowed by Scenedesmus quadricauda, S. acuminatus and
S. opoliensis (1500 cells ™). Chlorococcales’ members
significantly correlated with pH (r = 0.566) and chloride
(r = 0.559), indicating that polluted water due to sewage
offers conducive conditions for Chlorococcales. Chlorella
vulgaris, Scenedesmus spp. have been recorded in higher
number from polluted water earlier'”'®?*** Diatoms
significantly correlated with pH (r = 0.556) and chloride
(r = 0.554) (Table 1). Fragilaria longiseta and Navicula
radiosa showed affinity towards eutrophic/mesosapro-
bic and hypereutrophic/polysaprobic water bodies”"*’
Amongst Zygnematales, Gonatozygon kirnhani was domi-
nant both in frequency of occurrence and abundance.
Correlation coefficient between Zygnematales and NO,
(r = —0.6111) (Table 1) was significant at 5% level.
To find out the relationship between them, polynbmial
regression also fitted, which was as follows:

Y = 4730.17— 40925 X + 80862.65 X*
(r = 0.82996),

where X = NO,, Y = Zygnematales. This indicates that
NO, is not favourable for Zygnematales, particularly for
Gonatozygon kinhani and hence may be used as bio-
indicator for oligotrophic/oligosaprobic water'™?', Eug-
leneids represented by FEuglena acus, E. viridis and
Phacus longicauda. On the basis of their periodicity
and abundance, it may be concluded that E. acus prefers
hypereutrophic/polysaprobic water = '* ' ***!. Myxophy-
cean members, viz. Microcystis aeruginosa, Oscillatoria
spp. and Spirulina princeps were available during sum-
mer, probably attributed to increase in organic matter.
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Correlation of NO, and PO, with Myxophyceae indicated
that phosphate 1s negatively correlated (Table 1). Excess
of phosphate has probably inhibitory effect on blue-green
algae™*. This information may be useful in categorizing

algae as bio-indicators for monitoring different types of
water.
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