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Limno-Biatic Investigation Of A Tropical Frashwater Reservoir

M.P.SINHA. K.SINHA, * HATNA SINHA and P.N. MEHROTRA.
Deptt. of Zoolagy, Ranchi University, Ranchi-834008.
*Deptt of zoology, P.K.A. Memarial Coliege, Dhanbad,
INDIA

Resalved : 113.10, 83; Arcepted ; 27.7.04,

The paper includes data on physico-chemizal and biological parameters
reflecting the autrophic conditions of the raservair. The concentration of nutrisnts
lika phosphata, sulphata, nitrate and chiorides has been faund Increasing. The
spacies number has decreased whila the individual number has shown an increasa
pver previous vear, The primany praductivity along with the production of hydro-
phytas has been resorded nereassed, The paper concludes that on the basis of
various physico-chemical and biclogicalindices the waterbody underinvastigation

i eutrophic in natura.
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Introduction

Severalindicas based on limno-biotic param-
eters have been suggesied (Sawyer, 1966,
Rodhe, 1969, Wetzel, 1975) to assess eutrophi-
cation level of waterbodies. The rate of eutrophi-
cation is very difficult to measure and no suitabla
single parameter has so far been proposed, but
continued temporal and spatial variation in nutr-
ents, primary productivity. species diversity and
other parameters however, signifies investiga-
tion of eutrophication (Sinha, 1986).

The raview of literature reveals that works
pertaining to limno-biotic studies for assessing
the eutrophication of Chhotnagpur plateau have
not been done and hence the present communi-
cation attempts to present a picture of eutrophic
conditions of Rajendra Sarcbar, a freshwatar
reservoir in the heart of Dhanbad town.

Materials and Methods

Thewatersamples had been collected manu-
ally by gently wading into water, in one litre
polyethylene bottles. The pH, dissolved oxygen,
free carbon dioxide and alkalinity were deter-
mined in the field. For other analysis the samples
were preserved using suftable presarvative
(Trivedy and Goel 1884) and taken to laboralory
and siored in refrigerator. The analysis was
completed within 72 hours. In genaral, the meth-

ods recommended by APHA (19688}, Golterman
(1963) and Trivedy and Goel (1984} have been
followed.

Plankton were sampled with a conical plani:
ton net made up of balting cloth (No.25) and were
counted with the help of Sedgwick Rafter plank-
ton counting cell. Monthly sampling was dene for
two Years (1984 and 1585).

Results

The data recorded after physico-chemical
and biological analysis of samples have been
presented in Figs. 1 (A-D) & Tables 1-2. Figs. 1
(A-D) show the seasonal variation in different
parameters during first year of study while the
Tables 1 & 2 reflects the comparative account of
annual fluctuation in different parameters of sec-
and year in relation to the first year in terms of
annual average and percentage.

pH during first year of study ranged from 7.2
to 8.6in December and March raspectively while
in the second yearthe minima and Maxima of the
same was 7.6 and 8.7 in December and June.
The pH value increased 14.78% in second year
over the first year.

Dissloved oxygen concentration varied from
0.6 mgfl to 4.2 mg!l in first year while 0.4 mg/l to
3.4 mg/l in the second year showing a decrease
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Fig.1(A-D) :Seasonal variation in physico-chemical parameters A. Temperature (Temp.), Dissoived
oxygen (DO}, Dissolved solids (DS); B. Total alkalinity (TA), Conductivity (CON.},
Chloride; C. Calcium (Ca), Magnesium (Mg); D. PO, -p Ammania (NH.) and NO,-N.
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Table 1 : Physicao-chemical characteristics (minimurm, maximum & average) of water body. (Values as mo/}

1924 1885
percentage
Min. Max Avg Min. hfa. forg increase
pH Dz T2 har 8.6 71 Dec 7 Jun 8.7 815 1478
Dissolved oxygen May 0B Jar 4.2 22 Mar i Jumn a4 1.8 2222
Conduetivity mho Sep 036  Jun 0.7% of1| Dec 042 May 0.9 086 2841
Total alkalinity Febh @02 May 805 805 Jan 50,8 Jun 1003 802 B0.23
Digsolved salids Jan G55 May 2930 13155 | Dec 58.6 fay 3288 1426 8.39
Chlaride May 829 Apr  1B5.8 12291 | Jun 096 .5 May 180.3 1388 11.21
Caleium Jan 825 Jun 1412 10536 | Dec 764 Apr 1264 963 - -840
Magnasium Sep 325 Jan 101 .5 BE9.58 | Mov 20.14 Jien g2 805 1.54
Mitrate Mitrogen Mgy 1. Mo .1 578 | Jun 1.8 Dec 9.2 6.20 -
Phosphate Phosphorus Sep 1.8 har T8 385 | Dec 1.8 Mar 3.6 4.10 649
Free CO, Mar D8 Jul 16.8 772 | Apr 1.4 Aug 16.4 2.3 20,46
Tabla 2 : Biological characterstics of thea regervoir with percentage of annual increase.
Chractar 1984 1885 % increase
Total Phyvtoplankton species 36 27 -33.33
Bacillarcphycsas {sp.ind.) 1222403 35361 5784
Chlarophyceas 1338+t B/ 5871 18.60
Myxophyceae ! 612732 B17205 45.13
Euglenophyneas & 411525 312338 06.13
Dincphycaas &M1B05 32010 11.35
Total phytoplankton dansity :
(ind/1™r.) 615461 0" BeTasxig? 3360
Macrophyte production
(@fim=r.) 540,81 g7e.v2 24,36
Tatal zooplankton spacias 18 22 2222
Crustacea (spJind.} 1073437 124650 35,20
Rotitara B840 103772 43850
Tetal zooplankion density
{ind'17Yr.) G27Tx10° B2 10 .7

of 22.22% in the later in comparison to first year.

The annual mean for the first year of conduc-
tivity was 0.51 mhowhilethe sameforthe second

yvear was 0.66 mho which is 29.41% higher.

Anincrease of 8.2% in the second year was
recorded in total alkalinity concentration over

first year in which its annual averags was 80.5
mgfl withminima and maxima60.2 mgland80.5
mayl respectively.

With highest concentration in May (283.0
mg/l) and lowest in January (85.5 mg/) in first
vearof dissolved solids increased 8.39% morein
secand yaar in which maximum and minimum
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values were recorded in May and December as
328 mg/l and 58.6 mg/l respectively.

The chloride content, however, was found
very high, the annual average of first year being
122.11 mg/l and the same in the second year
135.8 mg/l which is an increase of 11.21 % over
previous year, The maximum value of chlonde
content in first year was recorded in April while
the same in the second year was in May. The
minimum valuas wera found in May and June in
first and second year respectively.

Calciumand magnesiumconcentrations were
high in summer and low in winter in second year.
Calcium content decreased in second year by
9.4% while magnesium increased by meraty
1.5%.

In both the years nitrate nitrogen was more in
winter season and less during summer season,
The annual average of nitrate nitrogen was 5.79
mg/ in first in first year and 8.2 mg/ in second
year, It showed increase by 7.08% while its
annual averages were 3.85 mg/l and 4.10 mg/
for the first and second years respactivaly.

Free carbon dioxide increased by 20.45% in
second year. The biological analysis of the
samples revealed thatin the first year of study the
phytoplankten were represented by 36 species
while In the following year the species number
decreased to 27, however, individual richness
was considerably increased (33.64%) (Table-2).
The zooplankion were less than phytoplankton,
in both quality and guantity and were repre-
sented by two groups Crustacea and Rotifera. In
contrast to phytoplankton, zooplankton showed
an increase during the second year of studies
biothin species richness (22.22%) and individual
richness (34.17%) (Table-2).The net hydrophyte
production showed an increase of 24 .38% over
previous year. The hydrophytes were mainly
represented by Eichhornia crassipes, Hydrilia
verticillata, Azalla sp., Juncus sp.

Discussion

In the present investigation the values re-

corded of physico-chemical parameters in the
second year of the study, when compared with
those of the first year show a marked increase
(Tabla -t) indicating increased availability of
nutrients mare than the assimilating capacity of
the reservoir and hence accumulation has been
started. As suggested by Odum (1971) such
accumulation of the nutrients is the over fertiliza-
tion i.e. eutrophication which gradually becomes
destructive to the system.

The prsence of algal bloom (Sharma et
al, 1978} dominance of Bacillariophycean phyto-
plankton, increase in individual number of phy
toplankton and decrease in species number and
diversity (caims etal, 1972), growing concantra-
tions of nitrate-nitrogen and phosphate-phos-
phorus and deslining amount of dissolved oxy-
gen (Brylinsky and Mann, 1973) in a water body
denole its autrophic condition. The results of the
present study (Tables 1& 2) are in agreement
withthefindings of; Cairmnsetal (1972); Brylinsky
and Mann {1973); and Sharma et al (1978)
pointing out the eutrophic condition of the reser-
Voir.

The increasing pH values may be attributed
to algal blooms because Hutchinson (1929) and
Roy (1955} have shown that the higher pH is
asscciated with the phytoplanktan maxima. The
decrease in dissolved oxygen values may be
correlated to high decomposition rates of organic
matter. The decreased level of oxygen are con-
sidered as reliable parameters of the magnitude
of eutrophication (Edmandson, 1966). The elec-
trical conductivity which ranged from 0.51 mha!
cm (average value) in first year to 0.60 mho fcm
{average value) in the second year clearly de-
notes the eutrophic conditions of this waterbody.
The high concentration of nitrate nitrogen as
recorded has been taken as eutrophicationindex
(Wetzel, 1975). Ganapati {1960) painted out thal
tropical waters particularly unpolluted ones are
deficient in nitrates and a concentration beyond
0.15 mg/ of nitrate nitrogen is indicative of eu-
traphication (Sawyer,1966).

Sawvyer (1966) suggested 0.03 mg/l of phos-



phate phosphorus as critical level and higher
concantrations of it have been reported (o be in
eutrophic watars (Wetzel, 1975}, which has bean
observed during the present study.Hodhe (1966)
reported that among the various determinants
accalerating sutrophication, phosphate-phospho-
rus has bean found to be the prime and initiating
factor, whereas a simultanecus increase of
sulphate catalyzes the speed of eutrophication.

The high concentration of chloride has been
abserved during the study which is in confirmity
with the observations of Thresh et al. (1944} who
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