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SOME ASPECTS OF BACTERIAL ECOLOGY IN 
NEGOMBO ESTUARY 

T. K. Madurapperuma and G. S. Widaimpatbirana 
(Dept. of Botany, University of Kelaniya) 

Heterotopic bacterial population including bacteria involved in nitrogen transformation and faecal 
coliforms of Negombo estuary were studied. At the same time variation of dissolved oxygen, biological oxygen 
demand, chemical oxygen demand, concentration of nitrate, ammonia, p H temperature, salinity and rainfall 
data were also recorded. 

Water samples were taken every two weeks from pre-selected sites of Negombo estuary for a period of 
6 months. Heterotrophic bacterial populations were isolated by dilution plate technique, using tryptone soya 
agar and Zobell's medium. The bacterial flora involved in the foui major steps of the niLrogen transformation 
and the coliforms were estimated by most probable number (MPN) technique using recommended media and 
methods. 

The total viable counts were obtained by aerobic incubation, ranging from 3x 102 to 4x 106 in tryptone 
soya agar and from 18x.lOT to 15x10s in Zobell's medium. Twenty eight different species of bacteria were 
isolated. Most species were isolated in tryptone soya agar medium. Out of these bacterial species, 65 % were 
found to be gram positive and 83 % of this were found to be Bacillus sp. About 10 different species of Bacillus 
were recorded. Staphylococcus sp and Bacillus sp were the predominant gram positive species isolated. Among 
the gram negative isolates, Pseudomonas, Klebsiella, Aeromonas and Vibrio constituted the major groups. 

Denitrifying and nitrogen fixing bacterial numbers were most numerous in low saline conditions and 
the number of nitrifying bacteria which were capable of converting nitrite to nitrate were found to occur in large 
numbers in extremes of high and low salinities. However, bacteria involved in the first phase of nitrification 
(i.e. conversion of ammonia to nitrite) could not be demonstrated. None of the Bacillus sp, isolated from the 
estuary, have the ability to utilize ammonia or urea as a nitrogen source. 

MPN counts of faecal coliforms varied with the salinity of estuarine water. 

AN INVESTIGATION OF PHYSICO-CHEMICAL FACTORS 
GOVERNING PHYTOPLANKTON GROWTH AT USWETAKEIYAWA AND 

IN THE COLOMBO PORT (JANUARY 1981 - JUNE 1981) 

^ J. M. W. Jayasekera and P. J. Paulraj 
(Dept. of Botany, University of Kelaniya) 

Physico-chemical factors and their effects on phytoplankton growth were studied during a period of 
7 months. Sites chosen were the Queen Elizabeth Quay and Guide Pier in the Port of Colombo (subjected to 
man's interferance) and Uswetakeiyawa (a natural habitat). 

Algal periodicity and physico-chemical factors were found to follow patterns similar to those recorded 
in Indian coastal waters. Salinity was high within the Port, since it was more sheltered when'compared to 
Uswetakeiyawa and varied with the movement of ships and raintall. 
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The water within the Port was highly alkaline when phytoplankton were a maximum, indicating high 
eutrophic conditions. Furthermore the period of incidence varied from that recorded at Uswetakeiyawa. 
Following monsoonal showers, the waters were productive during January-February 1981 at both sites, with a 
second incidence (which was more significant) being recorded during March-May 1981 within the Port. 

A depletion of nutrient levels, (especially silicates) were found to cause a cessation of algal numbers. 
Values ranged from 9.4 - 10.5/LA g at Si/1 limited growth, whilst the phosphate and nitrate levels fluctuated 
dependent on prevailing weather conditions and plankton incidence. The zooplankton incidence too had a 
bearing on algal numbers, since Copepods and Naupli were significant following algal blooms. This indicated 
grazing effects. 

A succession of species was observed with Ceratium sp, Peridinhm sp, Skeletonema costatum and 
Nitschia sp being dominants. Coscinodiscus sp, Asterionelta japonica, Leptocylindrus danicus, Rhizosolenia sp, 
and Prorocentrwn mtcans were sub-dominants. The dinoflagellates and Skeletonema costatum dominated the 
warmer months, when temperatures and salinity ranged from 29.2° - 31.5°C and 28 - 35°C/005, respectively. 

A SURVEY OF THE ALGAL FLORA AND 
ITS EFFECT IN AN OPEN RECIRCULATING COOLING WATER 

SYSTEM (JANUARY 1981 - JUNE 1981) 

/ ' G. D. Oiandrawatbie and P. J. Paulraj 
(Dept. of Botany, University of Kelaniya) 

A major problem in the operation of an open recirculating cooling water system is the fouling of the 
water by microorganisms. A study was therefore undertaken to investigate the fouling of cooling water by 
algae, at the State Fertilizer Manufacturing Corporation, Sapugaskande. 

Three sampling sites were chosen: site 1—after water clarification, site 2-top of the cooling tower and 
site 3—at the foot of the cooling tower. 

Results indicated fouling by algae within the cooling water system and cooling tower. Growth was 
facilitated by high phosphate and nitrate levels. Phosphate replenishment was inevitable since sodium 
hexametaphosphate was added as an anticorrosive substance. Nitrate replenishment could have occurred as a 
by-product since the factory produces urea. Bacterial activity too could have been a contributory factor. 

Silicate levels were low at sites 2 and 3, and high at site 1, since it was just after water clarification. 

Algal counts ranging from 2.84 x 10M6.42x 10* ce!Is/l at site 1, were low, indicating efficiency of sand 
filters, but were high at sites 2 and 3 (i.e. 18.2x 10* - 133 x 10* cells/1 and 8.77 x 10* - 146.32x 10* cells/1, 
respectively). 

Navicula sp and Anabaena sp indicators of thermal pollution were recorded at site 2, when temperatures 
ranged from 38°-41°C. However species diversity was marked at site 3, which recorded temperatures of 
26° - 33DC, following cooling, within the cooling tower. 

Fouling could be avoided by ensuring efficiency of sand filters, proper maintenance of underground 
pipelines (eliminating contamination), biologically—by covering the tower decks with tarpaulin, wood or black 
polythene, using an alternative anticorrosive substance to sodium hexametaphosphate and by using an effective 
microbicide. 
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