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INTRODUCTION

Macro invertebrates and macro benthic organisms can,
therefore, serve as excellent diagnostic indicators for
measuring the extent of pollution of aquatic ecosystem. Rich
bottom coupled with micro conductive physico-chemical
conditions encourage fast colonization of the benthic
community. The low number of species and density of benthic
life is attributed to low bottom oxygen (Moore, 1942). Welcome
(1979) stressed on the combination of factors like temperature,
dissolved oxygen, nature of substratum, grazing and predation
etc., as major factors for the growth of benthic faunal structures.

The earlier studies on macro benthos have been made by
Michael (1968) and Mandal and Moitra (1975). Similar studies
were conducted on lakes in and around Hyderabad, Andhra
Pradesh (Anitha et al., 2004; 2005 and Rao, 2006). Several
investigators have also studied the fresh water benthic
community structure (Radheyshyam and Naik, 1990; Habib
et al., 1991; Radheyshyam et al., 1993) and their seasonal
fluctuations (Murugan et al., 1980; Bazzanti and Seminara,
1985).

The distribution, composition and abundance of benthic
community are biological indicators of water and sediment
quality and trophic status at the soil — water interface (Pandey
et al., 1983, Victor and Onomivbori, 1996; Anthony, 2001).
Benthic community plays an important link in the energy flow
from primary producers to fish (Olah, 1976).

Physico-chemical characteristics and macro-zoo benthos in the Nagaram tank during the year June 2007 —
May 2009 have been studied. Water temperature (18 to 35°C) of the tank was closely followed the atmospheric
temperature (18 to 35°C).The pH fluctuated between 7.1 and 9. Dissolved oxygen was within the moderate
range of 0.25 to 6.90 mg/L. Alkalinity of the tank was also observed within the productive range (119 to 158
mg/L). The high value of alkalinity in the station - Il might be due to presence of salts generated through the
death and decay of the macrophytes and other aquatic organisms. The conductivity ranged between (119.50
to 600.20 mhos).The macro zoo benthic fauna of this tank belonged to gastropoda represented by 3 species
belonging to Indoplanarbis, Bellanya bengalensis, (Lamarck), Thiara tubereulata (Muller); two species of
bivalves belonging to Lamellidens corrianus (Lea), Parreysia, rugossa (Gmelin). Gastropods contributed 54%
of the total zoo macro benthic population. The bivalves were available in lesser abundance compared to the

The aim of this study was to determine the biological richness
of the tank with particular emphasis on the relationship
between the structure of the macro zoo benthos community
and their physico-chemical environments, and thereby to
determine the water quality of the Nagaram tank.

MATERIALS AND METHODS

Study area

The study site is situated in Nagaram, Warangal District,
Andhra Pradesh. The tank located at 79°34'00”" W to 79°36’00
EL and 18°4’15” S to 18°5’45”” NL. In order to cover the
whole topography of the tank, four sampling sites viz., I, I, lll
and IV were selected.

The study was conducted during June 2007 to May 2009.
Samples from the tank were collected at monthly intervals at
fixed sampling stations. Water quality parameters were
analysed as per standard methods (APHA, 1975). Soil samples
were sorted out in the laboratory with the help of brush and
preserved in 5% formalin. For qualitative analysis of macrozoo
benthos standard keys were used (Subba Rao, 1989). They
were identified following Ward and Whipple (1992), Needham
and Needham (1962), Tonapi (1980), Adoni (1985) and
Pennak (1989). The identification is based mainly on the shell
characters described earlier (Blanford and Godwin-Austen,
1908; Gude, 1914; Preston, 1915; Satyamurthi, 1960).
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For quantitative analysis number of benthos per unit area were
calculated as follows.

Benthos No. /m? = N/AX10*

Where N = Number of organisms per sample
A = Biting area of sampler (15 x 5 cm)
RESULTS AND DISCUSSION

Physico — chemical parameters

In the present study the water temperature (18 to 35°C) of the
tank was closely fallowed the atmosphere temperature (18 to
35°C). Bhowmik (1988) reported the minimum temperature
in monsoon and maximum in summer respectively. The pH
fluctuated between 7.1 and 9 The Dissolved oxygen was within
the moderate range of 0.25 to 6.90 mg/L (Kumar 1985). The
alkalinity of the tank was observed to be within the productive
range (119 to 158 mg/L Table 1). The high value of alkalinity
in the station - Il was due to presence of salts generated through
the death and decay of the macrophytes and other aquatic
organisms, (Sugunan et al., 2000). The eco system maintained
moderate to high specific conductivity of water (119.50 to
600.20 ymhos) during May, where as comparatively lower
values were recorded during October. This is in agreement
with the study conducted by Benerjea (1967). All the physico-
chemical parameters determined in the Nagaram tank are
similar to Tuzen et al., (2002) and Duran et al., (2003).

Macro zoo benthos

Benthic organisms can be used as barometer of overall
biodiversity of an aquatic ecosystem. The diversity and
seasonal variation in macro-zoo benthic fauna of Nagaram
tank have been studied on the basis of the collections obtained
from monthly survey for a period of two years (June 2007 to
May 2009). The organisms were identified species-wise and
their abundance was calculated as number of organisms per
square meter following Jhingran et al., (1969). The identification
is based mainly on the shell characters as described earlier
(Blanford and Godwin-Austen, 1908; Satyamurthi, 1960).

Molluscs

Molluscs exhibited a larger share of the macro benthic fauna
in the tank. A composite population of gastropods and bivalves
contributed to the molluscan population in the eco system.
Indoplanarbis, Bellanya bengalensis, (Lamark), Thiara
(Melonoides) tubereulata (Muller) were the representative
species of gastropod in the tank. Gastropods contributed 54%
(Fig. 3) of the total zoo macro benthic population. Bellamiya
bengalinsis belongs to family viviparidae was encountered in
all the seasons (Table 2). A sizable population of Indoplanbis
exustus under the family planarbidae was observed to be
available. Seasonally these species was more dominant during
winter than in summer and rainy seasons. However, the
influence of winter environment on the benthic diversity was
conspicuous for the tank. Rainy values though not very
significance, but were observed to be lower compared to the
other seasons. Sugunan (1989). The seasonal variation in the
quantum of benthic fauna depends up on the inter play of
various environmental factors such as temperature and
dissolved oxygen. It is well known that the solubility of
dissolved oxygen increased with lowering of the temperature.

Table 1: Analysis of Physico — Chemical parameters of Nagaram Tank

Station - IV Mean

Mean

Station - IlI

Mean

Station - 1l

Mean

Station - |

Unit

Parameter

+ SD

Range of Variation

Min.

+ SD

Range of Variation

Range of Variation + SD
Min.

Min.

Range of Variation + SD

Min.

Max.

Max.

Max.

Max.

.5 25.62

32

18

32.1 25.39

17

18 35 25.25 17.6 34.51 25.91

°C

Water Temperature

7.62
7.44

+

+ 8.39

+ 8.60

8.13

+ 9.75

7.94

7.52

7.9 8.51

8.08

7.1

pH

+ 0.44

+ 0.42
133.41

+ 0.23
139.25

+ 0.98
125.08

148.08

152

140

153

125

160

158 130

119

Mgl

Total Alkalinity

+ 8.08

11.21

+ 8.41

+ 9.25
8.46

+ 6.08
7.95

18.8

6.2

17.6

11.2

4.9

10.9

4.09

Mgl

Free CO,

+ 5.01

+ 3.56

3.81

+ 3.86

4.1 2.43

0.25

5.23

0.25 6.9 5.02 2.5 4.91

Mgl

Dissolved Oxygen

+ 2.18
10.35

+ 2.03

7.9

1.31

7.91

+ 4.77
5.34

12.3

9.1

10.86

6.1

10

0.25

12.3

4

Biological Oxgyen Demand Mgl

+ 1.25
245.91

1.80
213.66

7.66
207.16

1.34
177.25

350

201

250

197

227

214 162

101

Mgl

Hardness

+ 44.91

16.66

349.58

+ 45.16

408.54

76.25
296.95

416.58

600.2

117

590

119.5

600.1

60

1

137 390

?2Scm’™

Electric Conductivity

+ 239.58

+ 230.08

+ 248.54

327.75

159.95
304.58

+

550 387.66

280

366.16

523

251 382 261 410 273

Mgl

Total Dissolved Solids

107.66
228.89

+

+ 93.16

+ 66.75

206.32

+ 53.58

120 390

225

368.5

108.1

350

176.72 110.25

270.2

102.2

Mgl

Chlorides

+108.89

116.00

+

+ 96.07

74.52

+
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Table 2: Seasonal Quantitative analysis of benthos (No./m?) of Nagaram tank during June 2007 to May 2009

SI.No.  Species Rainy Winter Summer Average
Seasonal range  Avg. Seasonal range Avg. Seasonal range  Avg. Density
Gastropoda
1 Indoplanarbis 11-17 13.25 18-32 24.37 10-20 15.50 18
2 Bellanya bengalensis 100-180 146-25 180-255 211.25 110-190 157.5 172
3 Thiara tuberculata 07-15 9.75 20-25 19.00 10-22 14.25 14
Bivalve
1 Lamellidens corrianus 15-25 20.62 130-190 162.12 160-191 180.25 121
2 Parreysia rugossa 05-10 7.25 80-90 83.75 80-100 89.37 60
300 7 @ Gastropoda conspicuous. A mixed and balanced population of diversified
50 | = Bivale fauna constituted the benthic population of investigated
ecosystem. The abundance of benthic fauna greatly depends
200 = on physico-chemical properties of the substratum (Paul and
150 | E Nandi, 2003).
100 1 E: The benthic population depicted a bimodal pattern of
= fluctuation during the period of investigation with two distinct
50 -

June July Aug Sept Oct Nov Dec Jan Feb Mar Apr  May

Figure 1: Monthly variation in abundance of Macrozoobenthos in
Nagaram Tank during June 2007 — May 2008

350 + & Gastropoda

&4 Bivalve

300
250
200
150
100

50

o 4 3 4
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Figure 2: Monthly variation in abundance of Macrozoobenthos in
Nagaram Tank during June 2008 — May 2009

B Gastropoda® Bivalve

46%

54%

Figure 3: Relative abundance of the Zoo benthos in Nagaram tank
during June 2007-May 2009

The present results on Nagaram tank, also supports the same
(Mathew, 1978)

Bivalves
The bivalves were available in lesser abundance compared

to Gastropods. They exhibited only 46% of the total
macrozoobenthic population (Fig. 3). However, it was
observed that bivalves were more abundant during summer
season. The abundance of Lamelldens carrianus and Parreysia
rugosa were encountered during the entire period of the
investigation. Interms of % composition, molluscan gastropods
were the dominant group at all the sampling stations, followed
by bivalves. Seasonal fluctuations in water column were

peaks, the primary maxima in winter (October-January) and
the secondary maxima in summer (February-May - Figs. 2 and
3). The present findings supports the view of Kaushal and
Tyagi (1989) on Gobindsagar reservoir. However, the
minimum observed were in rainy season. The period of
maximum rainfall adversely affected the abundance of benthic
organisms as was evident by their minimum population in
rainy season. It could be due to dislodging of the benthic
organisms as a result of turbulent inflow of waters. Further, the
tank level had an inverse relation with the density of benthos
which is similar to the observations of Marshal (1978) and
Kaushal (2008). An edaphic factor like inflow and out flow
affects the benthos. Fluctuations in population density and
species composition become prominent in the tank depending
on the existing ecological conditions. Mostly winter exhibits
as favourable season for the growth of benthic organisms.
Benthos represents an important link in the fish production
process.
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