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Abstract: Cyanobacteria are photosynthetic organisms found in various habitats. Lack of current data on diversity and distribution of
cyanobacteria in Lake Chilwa prompted the need for this study. This study investigated the diversity and distribution of cyanobacteria in the
Lake Chilwa Biosphere Reserve. Water samples, containing cyanobacteria and other algae were collected from three sampling sites and
these were the Typha marsh, interior open lake and the lake shore. From 133 sampling points, three cyanobacteria were identified using a
microscope and an identification manual, and these were Oscillatoria,Anabaena and Spirulina in the order of abundance (n= 27, 3, 2). Other
algal species were found and these were Spirogyra, Chlamydomonas and Euglena (n =21, 5, 4 respectively). The study showed dwindling
levels of Spirulina abundance. Simpson-Yule and Berger-Parker indices showed similar levels of species diversity among the three sampled
sites. Therefore, Oscillatoria is the most abundant species of cyanobacteria with Spirulina as the least.
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Introduction

Cyanozacteria are a remarkable group of simple
photosynthetic micro-organisms and represent a link
between bacteria and green plants in evolutionary terms.
They are prokaryotic. Their principle mode of nutrition is
oxygen evolving photosynthesis similar to the one in all
nucleate or eukaryotic algae and green plants (1).
Cyanobacteria are important ecologically in nitrogen
fixation hence can be used in agriculture, production of
oxygen, food for people and various organisms among
others. The importance of nitrogen fixation by
cyanobacteria is contributing to the fertility of rice fields
such as the inoculation of paddy fields with nitrogen-
fixing cyanobacteria has been found to result in
substantial increases in rice yields (1). Cyanobacteria,
such as Spirulina produce high value compounds such as
pigments, proteins and vitamins which can be used as
food, food additives, pharmaceuticals and nutraceutricals.
Spirulina consumption has been there dating back as far
as 16" century. After man, the only known terrestrial
consumer of Spirulina platensis in African saline lakes is
the lesser flamingo (Phoeniconais minor)(2). The purpose
of the study was to find out the diversity and distribution
of the cyanobacteria in the Lake Chilwa wetland. This
was the first study since Lake Chilwa was declared a
biosphere reserve.

Methods and Materials

The study was carried out around Lake ChilwaBisphere
Reserve, at Kachulu, about 20km from Zomba City in the
Southern Region of Malawi. Lake Chilwa lies in a
tectonic depression in south-eastern Malawi (latitude 15°
30S and longitude 35° 30E). The wetland is over 2300km?
in size and is made up of open water, Typha swamp and
flood plain grassland in approximately equal proportions
(3). The study targeted cyanobacteria in three
geographical locations, thus the Typha marsh, shore or
edge of the lake and the interior of the open lake. The
study was done in these locations because of the
differences in biological diversity, levels of water, water
movement and light penetration. A total of 46 water
samples were collected in the Typha marsh at 30 metres
interval at a distance of about 1.5 kilometres from

Kachulu Bay going westwards. Forty samples were
collected on the edge or shore, that is, the boundary
between the Typha marsh and the open lake. Lastly 47
samples were collected 200 metres into the open lake. The
sample size of this research was 133 with an average of
44 samples in each geographical area. Quantitative data
was analysed using Statistical Package for the Social
Scientists (SPSS). The samples were identified using a
microscope and an identification manual of (4). Statistical
formulae such as the Simpson-Yule index and the Berger-
Parker index were used (5).

Results and Discussion

The results of this study showed that Oscillatoria was the
most dominant and Spirulina was the least dominant. The
three cyanobacteria species that were sampled
areOscillatoria, Anabaena and Spirulina in the order of
abundance. There were two chlorophytan species;
Spirogyra and Chlamydomonas and a euglenophyta,
Euglena. However, Anabaenopsis and
Scenesdesmusquadricauda, which were reported in 1967,
were not found (5). Using the Berger-Parker index (d),
both in the marsh and the Typha region, Oscillatoria
species were dominant with d=0.55 followed by spirogyra
with d= 0.105. This area is characterized by high water
conductivity almost twice that of the open lake. On the
lake shore or edge, Spirogyra was dominant with d= 0.67
followed by Oscillatoria with d=0.277. In the interior
open lake, Spirogyra and Oscillatoria were sampled with
the following d- values 0.8 and 0.2 respectively In the
case of Simpson-Yule index (D), it was highest in the
marsh (D=3.00) showing that the probability of sampling
cyanobacteria in the marsh was the highest. On the other
hand, the probability of sampling on the shoreline and the
interior open lake was very low with D —values of 2.00
and 1.54 respectively. Both indices show that Oscillatoria
was the most diverse and Spirulina was the least and that
the probability of sampling in the marsh was very high
than in the open lake and this could be due to the fact that
the conductivity of the water in the marsh was almost
twice that of the other two sampled sites. This could be
due to the fact that these waters have more nutrients than
the open lake.
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