
J. Phytol. Res. 6 (l & 2):55-58, 1993

IN'TERRELATIONSHIPS BETWEEN HETEROTROPHIC
BACTERIA AND PHYSICOCHEMICAL CHARACTERISTICS OF
A FRESHWATER POLLUTED LAKE AT AJMER

M. PARVATEESAM AND MANESHA MATHUR
Microbiology I-ab., Deparrment of Botany, Govemment college, Ajmer - 305o01, India.

The various physicochemical parameters of lake water had a direct effect on the heterouophic bacterial
populations. High bacterial populations were obtailed during post summer, monsoon and winter season.
High concentrations of phosphates, nitrates, orgaric matter, total dissolved solids and nitrogin favoured
high bacterial crrunts.
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Introduction

The basis of lake life are the aquatic
microbes, chiefly the bacteria and fungi
which perform the vital flunction of
degrading the organic matter into inor-
ganic salts necessary for the producers,
thus perfbrming the vital process of
nutrient recycling. The growth of these
aquatic mic{o-organisms is affected by a
great variety of physical and chemical
factors operating in that water k)dy.

The study of heterotrophic bacteria
of lakes dates back to the recent past

and many con[ibutions have been made
from time to timel'2.

There have been reports on the
physicochernical characteristics of
various water bodies in India, but
studies involving bacteria are rare3'4.

Keeping this in view the present study
was undertaken to critically examine
and evaluate the interrelationships be-
tween the aerobic heterotrophic bacteria
and physicochemical characteristics of
Anasagar Lake dt Ajmer.

Materials and Methods

Anasagar lake, a fresh water lake, is
situated in the heart of Ajmer city and is
subjected to many anthropological ac-
tivities resulting in its pollution. In the
present study four sites were randomly
selected with different site charac-
teristics. Water samples for
physicochemical analysis were collected
in a one litre sterile polythene bottle and
for bacteriological enumeration samples
were collected in a small (60 ml) steril-
ized glass bottle. Analyses were per-
formed using the methods recom-
mended in the Mannual of
Microbiological merhods by rhe Society
ol' American BacteriologisLss-8.

Results and Discussion

The population of various bacterial
types isolated and the physicochemical
parameters of lake water are tabulated
(Tables I & 2). Marked seasonal varia-
tions have been observed both in bac-
terial types, population. and
physicochemical characteristics. Maxi-
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mum baci€rial PoPrulations were
recorded in post slunmer, mo.nsour and

winter season, respectivelY.

Duing whters wkn the tempera-

ture was low, high amqpnts of dissolved

oxygen and comparatively low amouirts'

TaDle 1. Seasonal variatior in tlre heterotrophic bacterial pOpulations'
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10. Xanthunorus sp.2

ll. Zoo{loeasp.l

12. Zoogloeasp,2

13. Zagloea sp.3

14. Vibria sp.l

15. Vibrio sp,2

16. Vibrio sp.3

17. Vibrio sp 4

t8, Bacillus mycoides

19. Bacilhx sp.l

20. Bacilltu sP.2

21. Flavofucreriunr aqwtiile

22. FlavobacteriunsP..l

23. Flavofucterium sP.Z

24. Alcaligens sp. I

25. Alcaligexsp.?

26. Alcaligens sP.3

27. Cellulomoms sP.

28.. AzonorutsSp,

2S- Micrococctts congloueraltu

+++ = abunduant; ++ = moderate; + = litde; - = absenl'
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Table 2. Seasonal variation in physicochemical characteristics of Anasagar lake water

PARAMETERS SEASONS

Mr:nsoryr

Temperature oC

pH

Dissolved Oxygen

(mg/I)

Free Carbon dioxide

(mg/1)

Ammonical nitrogen

(mg/t)

Nitrate nitrogen

1mg4)

Total dissolved solids

(mg/l)

Phosphates

1mg/l)

Dissolved organic matter

22.O

(20.0 - 25.0)

7.1

(6.8 - 7.4)

7.18

(4.55 - ll.6)

4.1

(2.2 - 6.6;)

0.21

(0.0 - 0.35)

0.30

(0.10 - 0.86)

2350

(2000 - 2800)

105.80

(87.70 - I 16.24)

23.49

30.7

(22.0 - 38.0)

8.0

(7.0 - 9.0)

5.0

(i.5 - 8.5)

5.3

(2.2 -r3.2)

0.35

(0.14 - 0.42)

0.50

(0.12 - r.l0)

4383

(2400 - 6200)

379. I 6

0 16.24 - 877.60)

23.63

28.7

(25.0 - 34.0)

7.2

(6.s - 8.0)

5.3

(2.3 - 9.7)

3.8

(0.0 - 10.2)

0.85

(0.56 - l.12)

1.60

(0.96 - 3.10)

8545

(2m0 - 28000)

257.67

(109.70-434.80)

30J6

( 18.20 . 48.60)(nre/l) (12.,10 - 38.60) (19.47-27.58)

of carbon dioxide, ammonical nitrogen,
phosphates, total dissolved solids,
nitrates and organic matter were present.

Of the total29 bacterial types isolated,

-about 19 types were present in large num-

bers. Some types irrcluding Pseudonwnas

sp. 5 and Cellulonwnas sp. were few in
number, and Pseudotnonal sp, 4, Xan-
thonntws sp., hogloea sp.2 and sp. 3,

Bacillus tnycoides; Bacillus sp. 2 and A/-
caligew sp.3 were not recorded at all.

In summers the high temperature
was followed by maximum increase in
the concentrations of phosphates and

carbon dioxide however, there was a

decrease in the values of dissolved
oxygen. Of the total, only l8 bacterial
types showed abundant to moderate

$owth. Pseildomonas sp. I and sp. 3;

Zoogloea sp. 2 showed very little
growth and some forms like Pseudo-

mones sp. 6i Xanlhonton{ts sp. l; Vibrio
sp. 2 and sp.3; F lavobacterium oc uatile ;
Alcctligens sp. I; Azotrnnas sp. an0
fuIicrococcus conglonrcrat ts were total-
ly abserlt.

During monsoon the temperature
was moderate with high values of am-
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monical nitrogen, nitrate nitrogen, or-
gallic matter and total dissolved solids.

Maximum (26) bacterial types were

present in this season. Few species like
Zoogloea sp. 2 and Azontonas sp. were

present in verY low number. Some

forms like Xanthonwnas sp. 2 and Al-

caligens sp.2 were totally absent.

The populations of heterotroPhic

bacteria in natural environments
primarily depend on the availabiiity of
nutrients which is chielly in the lbrm ol

organic matter either dissolved or

suspended. The utilisation of the organic

matter by the bacteria during summers

results in decrease in the concentration
of this nutrient. During monsoon the

runoff brings in fiorn the surrounding

areas a tresh stock of bacteria and other

nutrients like phosphates, nitrates and

organic matter which contribute to the

high nutrient levels and also high bac-

terial population number.

Earlier, Jonesl and Tiwari and

Mishra3 have reported on bacterial in-
crease during monsoon. The concentra-

tion of nirrogen and organic matter also

increases due to the death and decay of
aquatic organisms2. In winters there is

always a maximum activitY of
phytoplanktons resulting in decrease in
the concentration of phosphates and am-

monical and nirate nitrogen which is
consumed by these phytoplanktons. In

*

turn, when the death and decay of these

aquatic organisms takes place; the con-
centration of bacteria also increases to

decompose the organic matter.

The study reveals that all
physiochemical parameters show a

cumulative influence rather than in-

dividual in regulating the bacterial
populations.
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