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ABSTRACT

The research was aimed to understand the composition and dominancy of aquatic microalgae, and to know the
potential toxicity of Cyanobacteria occuring in three lakes of Jakarta-Bogor area. The study was done in 2006. The
sampling sites were Lake Sunter 2 (North Jakarta), Lake Babakan (South Jakarta), and Lake Lido (Bogor). The water
samples were taken using plankton-net (20 um mesh) with horizontal tow. The results showed that the number of
microalgal genera in Sunter 2, Babakan, and Lido were different, i.e. 10 genera, 40 genera, and 14 genera, respectively.
Cyanobacteria were dominant in Sunter 2 (96%) and Babakan (90.01%). The dominant Cyanobacteria in Sunter 2
was Planktothrix agardhii (53.48%), whereas in Babakan was Chroococcus dispersus (68.52%). The second
abundant Cyanobacteria in Sunter 2 was Arthrospira (42.54%). Planktothrix agardhii and Arthrospira are known

to produce harmful toxin.
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INTRODUCTION

Cyanobacteria or Cyanophyta is one of the
microalgal divisions that often occurs abundantly
in the fresh, brackish, or marine waters. It
becomes a part of Harmful Algal Bloom (HAB)
phenomenon. These microorganisms have been
known to have wide range of habitat condition
compared to other aquatic microalgae. This
character causes Cyanobacteria to grow in
extreme environmental condition. Usually optimal
growth occurs if the water temperature is warm
enough (25-35°C), acquire enough light intensity,
the water is alkaline (pH 7.5-9), and nutrient
concentration increase during eutrophication
(Nicholas, 1980).

Almost all members of Cyanobacteria can
produce toxin and are usually called toxic
Cyanobacteria, for examples, Microcystis,
Anabaena, Planktothrix | Oscillatoria, Nostoc,
Aphanizomenon, and Cylindrospermopsis
(Carmichael, 1995). These toxins occur in the
waters because dead microalgae release chemical
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substance (toxins) into the waters. Toxins can be
hepatotoxic (microcystin and nodularin) and
neurotoxic (anatoxin). Microcystin that can
damage liver is produced by Microcystis
aeruginosa, whereas anatoxin, which can damage
the nervous system, is produced by Anabaena
flos-aquea and Aphanizomenon flos-aquea
(Carmichael, 1995; Hoek et al., 1995).

Cyanobacteria occur abundantly in several
lakes and ponds in and around Jakarta. Bluish-
green scums cover many water surfaces which
indicates that Cyanobacteria is blooming in the
waters. In Depok (near Jakarta) for example,
Cyanobacteria were dominated in Baru Pond in
1994 (Budiman, 1995), and Rawa Besar and Rawa
Kalong Pond in 1998 (Junwinanto, 1998). A
preliminary research in Lakes Sunter 2 and Sunter
Barat showed that Plantothrix agardhii was
dominant in 2003. This species also occurred in
the ponds of University of Indonesia (Prihantini et
al., 2006; Rianto et al., 2006).

Although Cyanobacteria seem to be dominant
in several lakes and river, the abundance of the
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scum does not spread everywhere. The
explorations on aquatic microalgae in three lakes
of Jakarta-Bogor area were done to understand
the composition and dominancy of aquatic
microalgae, and to know the potential of toxic
Cyanobacteria, in those three lakes.

MATERIAL AND METHODS

The samples were taken from Lake Babakan
(South Jakarta) in August 2006, and from Lake
Sunter 2 (North Jakarta) and Lake Lido (Bogor)
in September 2006. All samples were collected
between 10.00 am to 12.00 am (Western Indonesia
Time). Sampling site was decided with purposive
sampling, and conducted at three stations, i.e. inlet,
midlet, and outlet of the lakes. The water was
sampled using plankton net with horizontal tow in
triplicate. The samples were fixed with 6%. Fresh
samples were also taken in order to isolate the
Cyanobacteria and to support identification.

Environmental parameters were measured at
every station. The parameters were temperature,
pH, light intensity, transparency, DO, conductivity,
N and P concentrations. DO values was measured
using DO meter, whereas N and P concentrations
were determined at laboratory following the
methods described in Hutagalung et al. (1997).

Identification was done with Nikon SE light
microscope with gradual magnification from
(10x4),(10x10), (10x40), and (10x100). Identification
references used were Edmonson (1959),
Pentecost (1984), Geitler (1985), Santra (1993),
and Whitton (2002). The density of microalgae m™
(D) was estimated from the sub-samples and
application of the formula, D = q x 1/f x 1/v

(Wickstead, 1965), where q = cell counts, f =
fraction examined, and v = volume of water fil-
tered (m?). V was estimated by the formula, v =
nir’ X t (Greenberg et al., 1992), where r is plank-
ton-net radius (10 cm), and t is distance tow (5m).

RESULTS

The results of environmental measurement in
the three lakes were different. The data showed
that water temperature in Lake Sunter 2 (28.5 to
32° C) was warmer than other two lakes. The pH
in Lake Sunter 2 was alkaline (8), and light inten-
sity was more than 500,000 lux. Beside that, the
dissolved oxygen and conductivity were higher than
the other two lakes. Other environmental data can
be seen at Table 1.

The numbers of microalgae found in the three
lakes are shown in Table 2. Ten genera were found
in Lake Sunter 2, 40 genera in Lake Babakan, and
14 genera in Lido Lake.

The total numbers of genera identified easily
were 45 comprising with Chromophyta (seven
genera), Chlorophyta (22 genera), Cyanobacteria
/ Cyanophyta (14 genera), Dinophyta (one genus),
and Euglenophyta (three genera).

The Cyanobacteria were found dominantly in
Sunter 2 and Babakan (Fig. 1). Two genera were
found blooming in Sunter 2 i.e. Planktothrix
(53.48 %) and Arthrospira (42.54 %), whereas
Choococcus dispersus was blooming in Babakan
(68.52%). Lido was not dominated by
Cyanobacteria, but Chlamydomonas
(Chlorophyta) was blooming in the lake (70.15 %).

Table 1. Environmental data of Lakes Sunter 2, Babakan, and Lido

Sampling | o\ ciun Temp | Lightint. T::::py)a oH | DO - .Conduc N cont. | Pcont.
site (°c) (lux) (cm) tivity (WMHos) (ppm) (ppm)
Sunter 2 inlet 28.5 >500000 14 8 7.4 1000 11.81 0.23
ke outiet | 305 | >500000 | 15 g | 139 | 1150
centre 32 >500000 16 8 10.3 | 1200
Babakan inlet 27 163100 27 7 4.0 | 310 12.75 0.08
Lake outlet | 29 193700 37 7 |47 | 250
centre 29 >500000 29 7 8.4 250
Lido Lake | inlet 27 >50000 170 6 6.3 | 168 21.4 0.17
outlet 27 >50000 207 6 7.3 170
centre 27 >50000 27 6 4.1 171
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Table 2. Composition and density of plankton in the lakes of Sunter 2, Babakan and Lido

Among the 45 genera found in the three lakes,
14 genera were belonging to the division
Cyanobacteria. In Lake Babakan, 13 genera of

A . Density (%)

Ho: Dhilsion Genus/Specks Lake Sunter 2 Lake Babakan Lake Lido
1 | Chromophyta Cyclotella 0.00 0.79 0.00
2 | Chromophyta Cymbella 0.00 0.00 0.10
3 | Chromophyta Melosira 0.00 0.14 19.69
4 | Chromophyta Navicula 0.00 0.25 0.00
5 | Chromophyta Nitzchia 0.00 0.29 0.00
6 | Chromophyta Pinnularia 0.00 0.03 0.10
7 | Chromophyta Pseudonitszchia sp. 0.22 0.00 0.00
8 | Chlorophyta Actinastrum 0.00 0.29 0.00
9 | Chlorophyta Ankyra 0.00 0.00 0.10

10 | Chlorophyta Chlamydomonas 0.00 0.63 70.15
11 | Chlorophyta Chliorella 0.00 0.04 0.00
12 | Chlorophyta Closterium 0.00 0.01 0.05
13 | Chlorophyta Coelastrum 0.58 0.13 1.35
14 | Chlorophyta Coelosphaerium 0.00 0.49 0.00
15 | Chlorophyta Crucigenia 0.00 0.15 0.00
16 | Chlorophyta Crucigeniella 0.00 0.19 0.00
17 | Chlorophyta Dictyosphaerium 0.00 0.99 0.34
18 | Chlorophyta Golenkinia 0.00 0.01 0.00
19 | Chlorophyta Kirchneriella 0.00 0.04 0.00
20 | Chlorophyta Micractinium 0.73 0.00 0.00
21 | Chlorophyta Monaraphidium 0.00 0.16 0.00
22 | Chlorophyta Pandorina 0.1 0.06 4.06
23 | Chlorophyta Pediastrum 0.00 0.16 0.00
24 | Chlorophyta Scenedesmus 0.02 1.83 0.00
25 | Chlorophyta Selenastrum 0.00 0.03 0.00
26 | Chlorophyta Staurastrum 0.00 0.07 0.00
27 | Chlorophyta Tetrastrum 0.00 0.14 0.00
28 | Cyanobacteria Aphanothece 0.00 0.08 0.00
29 | Cyanobacteria Arthrospira 42.54 7.75 0.00
30 | Cyanobacteria Chroococcus 0.00 1.23 0.00
31 | Cyanobacteria Chroococcus dispersus 0.00 68.52 0.00
32 | Cyanobacteria Gloeocapsa sp. 0.00 0.00 0.48
33 | Cyanobacteria Merismopedia 0.00 2.75 0.00
34 | Cyanobacteria Microcystis aeruginosa 0.00 2.89 0.68
35 | Cyanobacteria Microcystis sp. 0.00 1.97 0.00
36 | Cyanobacteria Oscillatoria sp. 1 0.00 0.38 0.29
37 | Cyanobacteria Oscillatoria sp.3 0.00 2.88 0.00
38 | Cyanobacteria Planktothrix agardhii 53.48 0.25 0.00
39 | Cyanobacteria Romeria 0.00 0.83 1.40
40 | Cyanobacteria Spirulina 0.00 0.30 0.00
41 | Cyanobacteria Synechococcus 0.00 0.18 0.00
42 | Dinophyta Peridinium 0.00 0.07 0.00
43 | Euglenophyta Euglena 2.29 0.90 0.00
44 | Euglenophyta Phacus 0.03 0.07 0.00
45 | Euglenophyta Trachelomonas 0.01 2.03 1.21
Total Genera 10 40 14
DISCUSSION Cyanobacteria were common, whereas in Lake

Lido were four genera, and in Lake Sunter 2 only
two genera were found.

Even though only two genera of Cyanobacteria
were easily found in Sunter 2, they were dominant.
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Figure 1. Microalgal dominancy in Lakes Sunter 2, Babakan, and Lido

The genus or species Planktothrix | Planktothrix
agardhii posses the highest densities (53.48%),
whereas Arthrospira become the second majority
(42.54 %). The abundant Cyanobacteria
(Planktothrix and Arthrospira) in the Sunter 2
probably were caused by the water condition.
Cyanobacteria have been known to have range of
wide habitat condition if compared to others
aquatic microalgae. The water condition of Sunter
2 support Cyanobacteria to grow abundantly,
especially because of pH 8, water temperature
range from 28.5 to 32° C, and light intensity more
than 500,000 lux. The water pH can inhibit the
distribution of Cyanobacteria (Sze, 1998).
Generally, Cyanobacteria are uncommon in acidic
pH waters, but tend to grow better in neutral and
alkaline pH, and enough light intensity (Nicholas,
1980). More over, polluted lakes in tropical coun-
try illuminated by high sun light intensity, and high
temperature can supply optimal condition for the
growth of Cyanobacteria (Kumar and Singh, 1979).
These optimal conditions will be conducive if there
is an increasing P and N concentration in the water
(Odum, 1993). Finally, seasons are also able to
influence the occurrence of microalgae blooms
(Willen and Willen, 1978).

Both genera mentioned above are known to
produce toxin, which is harmful to the lake. The
toxins produced includes anatoxins (neurotoxins),
microcystin (hepatoxins), and saxitoxin
(neurotoxins) (Carmichael, 1995). Recent studies
have shown that Planktothrix produces potent
toxins in addition to the well-characterised

microcystin (Blom et al., 2003; Tonk et al., 2005;
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Lance et al., 2006). Beside that, Arthrospira is
also potentially toxic Cyanobacteria. Like
Planktothrix, most members of this genus also
can produce hepatotoxins and neurotoxins
(Carmichael, 1995; Stewart et al., 2006).

A member of Cyanobacteria (90.01%) also
dominated in Babakan, which Chroococcus
dispersus contributed about 68.52%. Some
potential toxic Cyanobacteria found in Babakan
were Arthrospira (7.75%), Microcystis
aeruginosa (2.89%), Microcystis sp. (1.97%), and
Planktothrix agardhii (0.25%). Cyanobacteria
was not only the dominant genera, but also the
highest genera number compared to those in Sunter
2 (10 genera) and Lido (14 genera). This condition
maybe occur because the domination of
Chroococcus does not influence the growth of
other genera in the lake.

The water condition of Babakan was a little
bit different from Sunter 2. Water temperature,
pH, and light intensity were from 27 to 29°C, 7,
and 163,100 to more than 500,000 lux in range,
respectively. This condition is optimal for
Cyanobacteria growth, and Chroococcus
dispersus was blooming at that time. The Lake
Babakan is relatively not polluted because it is a
tourism area and treated with a good management.

Lido has different condition from the other two
lakes, especially for water temperature and pH.
Water temperature was cooler than in Sunter 2
and Babakan. The pH was also more acidic than
the other two lakes. These conditions seem to be
favourable for Chlamydomonas (division
Chlorophyta) which contributed up to 70.15%.



Eventhough enough light intensity (more than
500,000 lux), Cyanobacteria were not common to
be found in Lido. Only four genera were found,
i.e. Gloeocapsa sp. (0.48%), Microcystis
aeruginosa (0.68%), Oscillatoria sp 1 (0.29%),
and Romeria (1.40%). Isolation of all these
Cyanobacteria have been done for culturing in
order to study the toxicity of those Cyanobacteria.

CONCLUSION

The composition of aquatic microalgae
comprise of ten genera in Sunter 2, 40 genera in
Babakan, and 14 genera in Lido. These genera
belong to five division of microalgae i.e.
Chromophyta (class Bacillariophyceae),
Chlorophyta, Cyanobacteria, Dinophyta, and
Euglenophyta. The dominant genus/species was
Planktothrix agardhii (Cyanobacteria) in Sunter
2, Chroococcus dispersus (Cyanobacteria) in
Babakan, and Chlamydomonas (Chlorophyta) in
Lido. Some potential toxic Cyanobacteria were
found in these three lakes i.e. Planktothrix
agardhii and Arthrospira in Sunter 2,
Planktothrix agardhii, Arthrospira, Microcystis
aeruginosa and Microcystis spl in Babakan, and
Microcystis aeruginosa in Lido
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