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T he occurrence of yeasts in the  w ater of two lakes located in Dhaka C ity over a  period from 
Septem ber to  Decem ber 1999 was investigated. T he num ber of yeasts of lake D hanm ondi and 
R am na ranged from 9.5 X104 to  35 X104 and 2.3 X104 to  11X104 C F U /l, respectively. T he isolated 
yeast stra in s  belonged to  5 species: Saccharomyces cerevisiae, Rhodotorula glutinis, Rhodotorula  
m ucilaginosa, D ebaryom yces hansenii var. fabryi and Candida suecica. T he m axim um  num ber 
of yeasts was found to  be 3 tim es higher in th e  w ater sam ples of D hanm ondi lake th an  th a t  of 
R am na lake. T he higher num ber of yeasts was correlated w ith th e  tem p era tu re  of th e  w ater and 
w ith pH values.
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Študoval sa  výskyt kvasiniek vo vode dvoch jazier v m este Dhaka v období od septem bra 
do decem bra 1999. Počet kvasiniek v jazere D hanm ondi sa  pohyboval v rozmedzi 9,5 X104 až 
35X 10 4 CFU /1 a  v jazere  R am na 2,3 X104 až 11X104 CFU/1. Izolované km ene kvasiniek boli za- 
radené do 5 druhov: Saccharom yces cerevisiae, Rhodotorula glutinis, Rhodotorula mucilaginosa, 
D ebaryom yces hansenii var. fabryi a Candida suecica. Zistilo sa, že m axim álny počet kvasiniek 
bol 3-krát vyšší vo vzorkách vody z jazera  D hanm ondi než z jazera  R am na. Vyšší počet kvasiniek 
koreloval s vyššou tep lo tou  vody a  s pH hodnotam i.

I n t r o d u c t io n

W ater is a  n a tu ra l hab ita t for many micro-organisms bu t few surveys have 
been conducted to  estim ate the  num bers of yeasts in waters. The relation between 
the  ex ten t of w ater pollution and the yeast flora are not known bo th  regarding 
num bers and varieties of yeasts. Sim ard and Blackwood (1971) reported  yeasts 
isolated from w ater samples taken from five widely separated collection points 
on the  St. Lawrence River. A lthough yeasts have been shown to  be common 
inhab itan ts of water, yet it is im portan t to  determ ine the yeast populations of 
b o th  polluted and  relatively unpolluted waters (Spencer et al. 1974). Their num ber 
and species com position depend on the type and purity  of w ater (Hagler and 
M endonca-Hagler 1981).
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Yeasts can enter the  w ater w ith swimmers, fish, animals, p lan ts and also w ith 
sewage. Yeasts were found in the  water of three artificial freshwater lakes. The lakes 
were used for recreational purposes and situaed in the area of Lowland Zahorie of 
Slovakia (Slavikova et al. 1992).

The num bers and species of yeast occurring in lakes and stream s m ight serve 
as an  index of the am ount of pollution in such waterbodies. The presence of yeasts 
in any num bers in water could be taken as an indication of the  presence of sewage 
as well. The need for detection and determ ination of yeasts which are able to  
biodegrade an d /o r accum ulate organic and inorganic toxicants has become greater 
as w ater pollution has increased (Kwasniewska 1988).

In Bangladesh, limnological studies of lake water were m ade from tim e to  tim e 
(Islam et al. 1979; Khondker e t al. 1988; Khondker and Parveen 1992, 1993). It 
was reported  th a t Lake D hanm ondi was highly eutrophic to  hypertrophic and also 
contam inated by sewage, garbage from nearby residential colonies, m arkets, dopes 
used by anglers, direct input of waste products from slum areas situated  on the 
bank, and had a high concentration of O 2 , N 2  and P  too. On the o ther hand, Lake 
R am na was free from those contam inants. However, isolation of yeasts from lake 
w ater was not a ttem pted . The present study represents an initial investigation on 
the  occurrence of yeasts in w ater of the two artificial lakes D hanm ondi and Ram na.

M a t e r ia l  a n d  m e t h o d s

S tu d y s i t e s

T he lakes of Dhanm ondi and R am na are artificial lakes in the  city of Dhaka, 
Bangladesh. They were selected for the  present study and sampled from Septem ber 
to  December 1999. Samples were taken from five different sites (widely separated) 
a t each lake. W ater was collected in sterile plastic bottles and transported  to  the 
laboratory  on ice. Samples were processed w ithin 2 hours after collection.

M e th o d s

Ten-m illilitre aliquots of water were precip itated  w ith a  colloidal solution 
containing 0.5 ml 10 % sodium  carbonate and 0.25 m l 10 % ferric su lphate and 
centrifuged for 2 m inutes. Three drops of 20 % sodium -potassium  ta r ta ra te  were 
added and the  m ixture were streaked on m alt agar plates containing 1 0 0  /ig /m l 
chloram phenicol (Slavikova et al. 1992).

T he isolation of yeast was carried out w ith the serial dilution technique. M alt 
agar plates containing chloramphenicol were all used th roughout of the  study. The 
pH of the  m edium  was adjusted to  6.81 and the plates incubated from 3 to  7 days 
a t 22 °C. Colonies of different appearance were counted. A digital colony counter
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was used for the purpose of yeast count. The density of yeasts was estim ated by 
calculating the  num ber of colony forming unites (CFU) per litre.

Morphological and physiological characteristics of isolates were examined by 
the  m ethods described by Yarrow (1998). Isolates were identified according to  
K urtzm an  and Fell (1998).

R e s u l t s  a n d  d is c u s s io n

T em perature, pH and yeast densities (CFU/1) are shown in the  Table 1. The 
tem pera tu re  of the  w ater of Lake D hanm ondi ranged from 19.9 °C to  22.4 °C, 
in Lake R am na from 20.0 °C to  23.5 °C. The pH of the water differed in the  two 
lakes. The pH  of the  w ater from Lake Dhanm ondi ranged from 5.99 to  8.50, in Lake 
R am na from 6.01 to  7.75. The results revealed th a t the pH, tem perature  and yeast 
densities differed between the lakes. Yeast densities in Lake D hanm ondi ranged 
from 9 .5 x l0 4  to  3 5 .0 x l0 4  CFU/1, in Lake R am na from 2 .3 x l0 4  to  ll.O x lO 4  

CFU/1. T he highest yeast population density was observed in the water of Lake 
D hanm ondi. Higher num bers of yeasts were found a t a tem perature  of 22.4 °C bo th  
in Lake R am na and Lake Dhanm ondi (Table 1).

T a b le  1. T em perature, pH and yeast densities of the  lakes of D hanm ondi and R am na.

Lake Temperature (C ) pH Yeast densities CFU/1

19.9  5 .99  9 .5  X  104

20.0  6 .00  15 X  104

Dhanmondi 21.0  6 .02  28  X  104

22.2  7 .04  22 X  104

________________________________________________ 2 2 4 ___________________________ 8^50_____________________ 35 X  104__________

20.0  6.01 2 .3  X  104

21.1 6 .5 0  3 .5  X  104

Ram na 22.4  6 .65  5 .0  X  104

23.5  6 .85  7.1 X  104

________________________________________________ 2 2 A ___________________________ 7 7 5 _____________________ 11.0 X  104

Sim ard and Blackwood (1971) published yeast densities in the St. Lawrence 
river during sum m er varying from 0 to  9500 per 100 ml. The yeast densities in 
w ater samples of the  river Danube ranged from 100 to  21,100 CFU/1 (Sláviková 
and Vadkertiová 1997). Sláviková et al. (1992) reported  densities of Aureobasidium  
pullulans (black yeast) reaching about 5 x l0 3 - 1 0 x l0 3  cells per litre in some regions 
of Lake Jakubov.

T he isolated 18 yeast strains belonged to  5 species. O ut of these strains 
7 represented the species Saccharomyces cerevisiae Meyen ex E. C. Hansen,
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T a b le  2. M ain characteristics of the  isolates

Identified Isolate Source Colony Cell measurement Pseudo- Urea Fermen- Assim i- Growth
species No. colour ( / j ,m ) mycelium hydrolysis tation of lation at 37 ‘C

saccha- of K N 03 
rides

Saccharom yces  Y1, Y2, Ramna
cerevisiae  Y3

Cream (6.6—9 .9 ) X  (9 .9—13.2) Rudi- Negative Positive Negative Positive
mentary

Y4, Y6, Dhan-
Y12, 14 mondi

Rhodotorula  Y 15 Ramna
glutinis

Red (3.5—5.0 ) X  (5 .0—6.6) Absent Positive Negative Positive Positive

Y8, 10c Dhan­
mondi

Rhodotorula  Y7, Y11 Ramna

mucilaginosa

Pink (3.3—8.3 ) X  (3 .3—8.3) Absent Positive Negative Negative Positive

Y10r, Dhan-
Y 17  mondl

Debaryomyces  Y 16 Ramna
hansenii 
var. fabryi

W hite (3.3—7.4 ) X  (3.3—9.9) Present Negative Negative Negative Positive

Y5 Dhan­
mondi

Candida Y 13  Ramna
suecica  Y 13  Ramna

W hite ( 3 .3 -6 .6 ) X  (6 .6 -1 2 .0 )  Present Negative Negative Negative Positive

Y 9  Dhan-
______________________________mondi_____________________________________________________________________________________________

3 strains belonged to  the species Rhodotorula glutinis (Fresenius) F. C. Harrison,
4 strains to  Rhodotorula mucilaginosa (Jorgensen) F . C. Harrison, 2 strains to 
Debaryomyces hansenii var. fabryi (O ta) Nakase et M. Suzuki and the rem aining 
2 strains were identified as Candida suecica Rodrigues de M iranda & Norkrans. 
These five different species varied in colour, cell size, urease activity, ferm entation 
of saccharides and assim ilation of n itra te  (Table 2). The occurrence of these species 
could also be influenced by their ability to  grow a t higher tem peratures. All isolated 
stra ins grew well a t 37 °C.

In  aquatic environm ents, th a t is rivers, ponds and lakes, representatives of 
the  genera Candida, Trichosporon, Rhodotorula, Hansenula, Cystofilobasidium,
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Geotrichum  and Saccharomyces were isolated m ost frequently (Spencer et al. 1970, 
1974; Sim ard and Blackwood 1971; Sláviková et al. 1992; Sláviková and Vadkertiová 
1997).

T he ascosporogenous yeast species Saccharomyces cerevisiae was the predom ­
inan t species isolated from samples taken from bo th  studied lakes. I t was reported 
th a t  S. cerevisiae was a stable constituent of the  activated sludge biocenosis of 
different industrial waste w aters (Grabinska-Loniewska et al. 1993). Spencer et 
al. (1974) isolated th is species together w ith Trichosporon cutaneum  as a  dom inant 
species in a  dom estic sewage treatm en t plant; it was often found in river and 
fish pond w ater, too (Spencer e t al. 1970; Sláviková and Vadkertiová 1995, 
1997). S. cerevisiae is able to  ferment saccharides. The incidence of ferm entative 
yeasts in the  environm ent are reported  characteristic for sewage (Hagler et 
al. 1981).

C arotenoids producing red and pink yeasts were also isolated very frequently 
from bo th  lakes. During periods of bright sunlight, carotenoids protect the vital 
s truc tu res and processes of yeast cells and this is a possible reason for the 
predom inance of red yeasts in the  upper layers of w ater (Kwasniewska 1988). 
All isolated strains belonged to  the  basidiomycetous species Rhodotorula glutinis 
and R. mucilaginosa (Table 2). Species of the genus Rhodotorula have also 
been observed in Lake St. Clair (Kwasniewska 1988) and pink yeast isolates 
were collected from the St. Lawrence River (Simard and Blackwood 1971). 
Higher densities of red yeasts were found in surface water layers, where phenolic 
contam inants and petrochem icals in higher concentration were discharged (Kwas­
niewska 1988).

T he black yeast Aureobasidium pullulans was often isolated from artificial 
lake w aters (Sláviková et al. 1992). No black yeasts were found in D hanm ondi 
and R ham na lakes bu t the w hite yeasts Debaryomyces hansenii var. fabryi and 
Candida suecica were found during th is study (Table 2).

In  th is study  the  m ain representatives of the yeast population were found to  
be sim ilar in bo th  two lakes. The highest densities were observed in Dhanm ondi 
Lake into which organic waste, domestic, industrial, sewage and residential waste 
are discharged. In Lake R am na only hum an activity  takes place. Therefore the 
densities of yeast populations were relatively low in Lake Ram na.

T he studied w ater environm ent probably positively affects the presence of yeast 
species by m etabolic activities w ithin compounds of na tu ra l and industrial origin 
and could be one of the reason for their dominance there. This suggests th a t they 
may play an im portan t role in the aquatic environment of lakes. Much more study 
will be necessary to  provide a reasonable explanation for the  presence of yeast 
populations and their possible in teraction w ith the environment.
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