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Abstract: The study was conducted to explore the phytoplankton composition and abundance in fish ponds
of two fish farms named Subarno Agro Based Initiative (SABI) and Bismillah Agro Production (BAP)) located
at Noakhali district, Bangladesh. Samples were drawn every week during the entire study period using plankton
net (25 ìm mesh size). Phytoplankton enumeration was done on Sedgewick-Rafter counting chamber (S-R cell).
Water quality parameters were measured and found within the optimal ranges for phytoplankton productivity.
Temperature varied from 25-30 °C; transparency, 25-35 cm; pH, 6.90-8.90; Dissolved Oxygen (DO), 3.70-5.00 mg
L ; conductivity, 460-573 ppm and salinity 0 ppt. Four groups of phytoplankton viz.; Bacillariophyceae,1

Chlorophyceae, Cyanophyceae, Euglenophyceae consisting of 21 genera were identified. Among the identified
genera, Euglena, Microcystis and Eurolena were found dominant. Total phytoplankton abundance varied from
36×10  cells/L to 94.92×10  cells/L in the studied ponds. Among the phytoplankton group, Chlorophyceae5 5

(44.4×10  cells/L) and Euglenophyceae (39.6×10  cells/L) were found most dominant in pond-1 of BAP fish farm.5 5

In SABI, total phytoplankton densities were found 47.82×10 cells/L and 51×105 cells/L in pond-1 and pond-25

respectively while it was recorded 94.92×10 cells/L and 36×10  cells/L respectively in pond-1 and pond-2 of5 5

BAP. The present study reveals that phytoplankton species and their density are variable among the
aquaculture ponds. 
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INTRODUCTION Noakhali is one of the southern coastal districts of

The plankton community is comprised of the primary ponds available in Noakhali region where extensive fish
producers or phytoplankton and zooplankton; the culture is mainly practiced depending on natural food i.e.
secondary producers [1]. The phytoplankton population phytoplankton. Therefore, it is essential to maintain the
represents the biological wealth of a water body, nutrient enrichment in fish ponds which will in turn
constituting a vital link in the food chain. It is an integral increase the fish production. Moreover, taxonomic studies
component of freshwater ponds which significantly of phytoplankton are also very effective in re-evaluation
contributes towards succession and dynamics of of the uses and stability of ponds. In particular, data on
zooplankton and fish. Phytoplankton species  can be the algal flora of water sources are commonly used in the
used as indicators of water quality for  their sensitivity preservation, improvement and control of water quality.
and dynamic responses to changes in the surrounding Although globally phytoplankton have been much
environment [2]. The variability of phytoplankton with the studied but little or  no  studies  on  phytoplankton in
seasonal changes in aquatic environment is very much fish ponds within Noakhali region of Bangladesh have
necessary for the maintenance of water quality and been done, though similar experiments have been
sustainable aquaculture in Bangladesh. conducted   in fish  ponds  from  the Indian sub-continent

Bangladesh. There are thousands of small and larger
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[3-5]. The current research was designed to investigate done once a week between 09.00-11.00 h from specific
the phytoplankton composition and their abundance in points of the pond at a depth of 20 cm below the surface.
the earthen fish ponds of Noakhali region, Bangladesh. A mercury thermometer was used to measure water

MATERIALS AND METHODS with a secchi disc of 20 cm diameter. Digital electronic

Sampling Locations: The study was conducted in four were used to measure dissolved oxygen (DO) (mg L )
fish ponds of two fish farms named Subarno Agro Based and pH on site respectively. Salinity and conductivity was
Initiative (SABI) and Bismillah Agro Production (BAP) in measured by using a portable device (Model- EC 400).
Sonapur region of Noakhali district, Bangladesh from May
to November, 2012 (Fig. 1). Samples were drawn every Phytoplankton Sampling and Analysis: Phytoplankton
week during the entire study period with three replicates. samples were collected using plankton net (25 ìm mesh

Management System of the Selected Ponds: The ponds of formalin on site. Identification of the phytoplankton
both fish farms were stocked with exotic and indigenous species was conducted in laboratory of Fisheries and
fishes. Ground water was the main source of water for the Marine Science department under a phase contrast light
experimental ponds. Ponds were well protected from the microscope at 16×40 and 16×10 magnification (Model No:
entrance of surface runoff. Lime  was   applied   before  the XSZ21-05DN, Made in China) with bright field and phase
start of the experiments and cow manure, urea, MOP contrast illumination. Quantitative analysis of
(Murate of Potash), geolite and TSP (Triple Super phytoplankton was done on Sedgewick-Rafter counting
Phosphate) fertilizers were used to enhance chamber (S-R cell). Analysis involved transfer of 1 mL
phytoplankton productivity (Table 1).  Floated feed sub-sample from each of the samples to the Sedgewick-
(Mega and ACI feed) was used 6-7 times a day. The Rafter counter and counting of cells within 10 squares of
experimental ponds were free from any shading and the cells, chosen randomly. The cell counts were used for
adequate sunlight throughout the day. Water quality computing the cell density using the formula where the
parameters and sampling for phytoplankton analysis was phytoplankton density is estimated by Stirling [6]: 

temperature (°C), while transparency (cm) was measured

meters (Model YSI-58, USA and Jenway Model-3020)
1

size) and preserved in dark sterile plastic bottles with 5%

Fig. 1: Map showing the location of research station

Table 1: Management activities of the studied ponds
Subarna Agro Based Initiative (SABI) Bismillah Agro Production (BAP)
------------------------------------------------------------------------------------- -------------------------------------------------------------------------------

Name of the Farms Pond-1 Pond-2 Pond-1 Pond-2
Culture Species Tilapia, Rui, Catla and Mrigal Tilapia, Rui, Catla and Mrigal Tilapia, Rui, Catla and Mrigal Tilapia
Management Lime, Geolite (200gm/ decimal), Lime, Geolite (200 gm/ decimal), Lime, Geolite Lime, Geolite
Activities TSP (Triple Super Phosphate), Cow dung (200gm/ decimal), Cow dung (200gm/ decimal), Cow dung

M.O.P(Murate of Potash)
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N= (A×1000×C)/ (V×F×L)

where, N= no. of plankton cells or units per liter of original
water; A=Total no of plankton counted; C= Volume of
final concentrate of the sample in ml; V=volume of a field
in cubic mm; F=No. Of fields counted; and L=Volume of
original water in liter

The phytoplankton were then identified up  to  the Fig. 2: Phytoplankton Diversity by Groups (percentage)
genus level and enumerated by APHA, 1992 and Bellinger in freshwater fish ponds of Noakhali region
[7, 8]. The mean number of phytoplankton was recorded
and expressed numerically per liter of water of the pond. ranges (25-30°C) for best possible phytoplankton

Statistical Analysis: The statistical analysis of different temperature  for  fish culture is 26.06-31.97°C [11].
physicochemical and phytoplankton parameters were Similarly, secchi disk depths recorded (25-30 cm) showed
carried out by using one-way ANOVA using the no significant difference, implying that phytoplankton
statistical package of Statgraphics Version 7, while the abundance and productivity levels were similar
Microsoft Excel 2007 was used to plot graphs for throughout the study period. Transparency of water
dissemination of the results. depends on several factors such as silting, phytoplankton

RESULTS AND DISCUSSION the angle and intensity of incident light [12]. Moreover, it

Observation of Water Quality Parameters of the Studied account for variations in phytoplankton densities as other
Ponds: During this study period, physicochemical factors such as high pH, conductivity and nutrients are
parameters of pond water such as temperature, also responsible for the organic production [13].
transparency, salinity, conductivity, dissolved oxygen
(DO) and pH were measured and found within the suitable Qualitative Status of Phytoplankton Community in
range for phytoplankton production. Transparency, Culture Ponds of Two Fish Farms: Four groups of
conductivity and pH of the studied pond water were phytoplankton viz.; Bacillariophyceae, Chlorophyceae,
found variable during the study period whereas DO and Cyanophyceae, Euglenophyceae consisting of 21 genera
temperature were found nearly constant. Salinity was were identified in the culture ponds of two fish farms.
totally absent in the experimental site. Highest Among the identified genera, 4 Genera belonged to
conductivity (573 ppm) was observed in pond -2 of SABI Euglenophyceae, 5 to Chlorophyceae, 7 to
whereas lowest was in BAP (460 ppm) (Table 2). Bacillariophyceae and 5 to Cyanophyceae  (Fig. 2).

The observed  variations  in  water  temperature Almost all the genera were found in the cultured ponds of
might  be  related   to   the   weather  conditions. both fish farms. Among the identified genera, Euglena,
However,   temperatures   are   found   within   the  optimal Microcystis and Eurolena were found dominant (Table 3).

production in tropical ponds [9, 10]. The optimal

density, suspended organic matter, latitude, season and

should also be noted that temperature alone may not

Table 2: Physicochemical parameters of culture pond in two Fish farms

Culture pond
Water Quality Parameters ------------------------------------------------------------------------------------------------------------------------------------------------------
(Mean Value) SABI BAP
------------------------------ ------------------------------------------------------------ ----------------------------------------------------------
Physical parameters Pond-1 Pond-2 Pond-1 Pond-2

Transparency (cm) 30-34 28-32 25-30 32-35
Temperature (°C) 28-30 26-30 28-30 27-30
Salinity (ppt) 0 0 0 0
Conductivity (ppm) 465-545 500-573 500-565 460-567

Chemical parameters
pH 6.9-7 8-8.3 7.5-8.9 7.9-8.3
DO mg/L 3.7-5 4-4.5 3.9-4.8 3.8-4.3
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Table 3: Generic status of phytoplankton with different groups recorded from SABI and BAP Fish farm during the study period
Group Genus
Euglenophyceae Euglena

Phacus
Tracelomonus
Strombomonus

Bacillariophyceae Amphora
Cyclotella
Cymbella
Navicula
Surrirella
Tabellaria
Cymatopleura

Chlorophyceae Chlorogonium
Pediastrum
Scenedesmus
Ankistrodesmus

Cyanophyceae Anabaena
Aphanothece
Merismopedia
Gomphosphaeria
Oscillatoria

Table 4: Phytoplankton density observed among the culture ponds of both studied Fish farms
Culture pond
-------------------------------------------------------------------------------------------------------------------------------------------------------
SABI BAP
---------------------------------------------------------------------- ------------------------------------------------------------------

Phytoplankton Group Pond-1 (Cells/litre) Pond-2 (Cells/litre) Pond-1 (Cells/litre) Pond-2 (Cells/litre)
Euglenophyceae 7.8×10 3×10 39.6×10 7.02×105 5 5 5

Bacillariophyceae 10.02×10 24×10 9.6×10 4.98×105 5 5 5

Chlorophyceae 28.02×10 15×10 44.4×10 15×105 5 5 5

Cyanophyceae 1.98×10 9×10 1.32×10 9×105 5 5 5

Total phytoplankton density 47.82×10 51×10 94.92×10 36×105 5 5 5

Phytoplankton diversity in freshwater ponds was aquaculture ponds of Bangladesh. The variability of
identified by many researchers. Our findings are more or phytoplankton distribution in freshwater ponds mainly
less similar to other researchers. The findings of this depends on ponds’ environment, season, management
study are in agreement with the findings of Verma and activities and water quality parameters. Phytoplankton
Shukla [14] and Hossain et al. [15]. Verma and Shukla [14] population in nutrient rich waters is more diverse than
recorded 30 genera of phytoplankton from Kamala Nehru those in nutrient deficient waters [17].
Tank, Muzaffarnagar, India while Hossain [15] found 17
genera belonging to Cyanophyceae (5 classes, 34.47%), Quantitative Analysis of Phytoplankton Community in
Bacillariophyceae (3, 13.87%), Cyanophyceae (5, 34.48%), Culture Ponds of the Two Fish Farms: Phytoplankton
Euglenophyceae (3, 10.68%) and Dinophyceae (6.50%) density was found variable among the culture ponds of
from earthen fish ponds within the Rajshahi region, both fish farms. During the study period, highest total
Bangladesh. However, higher number of phytoplankton density of phytoplankton was observed in pond-1
genera than the current study has also been recorded by (94.92×10  cells/L) of BAP while lowest was found in
Hossain et al. [5] and Affan et al. [16] (2005). Hossain [5] pond-2 (36×10  cells/L) of BAP (Table 4).
recorded 38 genera of phytoplankton in earthen fish In the present study, the observed lowest total
ponds within the Mymensingh region, Bangladesh and 45 phytoplankton density in pond-2 of BAP compared to
species belonging to four major groups; other experimental pond was probably related to strategy
Bacillariophyceae, Euglenophyceae, Chlorophyceae and of pond management. Pond-2 of BAP was used as a
Cyanophyceae were identified by Affan [16] in nursery  pond  for  only  mono-sex   tilapia.   In  this pond,

5

5
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Fig. 3: Comparison of phytoplankton density between two experimental ponds of SABI

Fig. 4: Comparison of phytoplankton density between two culture ponds of BAP

hormone treated feeds were used to reverse the sex of pond-2 with fertilizers. Bacillariophyceae group was found
tilapia and other artificial feed and fertilizers were not used dominant in pond-2 of BAP compared to pond-1 of SABI
in study period which generally stimulate the growth of because of lower pH in pond-1. Acidic waters do not
phytoplankton productivity. As a result, phytoplankton support an abundance of Bacillariophyceae while in
density was not found at abundant rate in pond-2. Our alkaline waters with pH above 8.0, their density is more
findings are in agreement with the findings of Hossain et [18].
al. [15]. They observed the phytoplankton abundance in
freshwater earthen ponds ranged from 60800 to 239400 Comparison of Phytoplankton Density between the Two
cells L . Affan et al. [16] also recorded the Culture Ponds of BAP: In BAP, Chlorophyceae was1

phytoplankton abundance varied from 25.6 to 1590.6×10 found dominant in the both ponds (1 and 2) whereas6

cells L  in aquaculture ponds of Bangladesh. Euglenophyceae was found dominant only in the pond-1.1

Comparison of Phytoplankton Density between the Two both ponds of BAP. Lower density was found for
Culture Ponds of SABI: Among the two ponds of SABI, Cyanophyceae group in pond-1 than the pond-2 of BAP
Chlorophyceae group was found dominant in pond-1 (Fig. 4). 
while Bacillariophyceae was in pond-2. Lowest density of Chlorophyceae  dominated  the phytoplankton
Cyanophyceae was observed in pond-1. On the other groups,   followed   by   Cyanophyceae,
hand, Chlorophyceae and Cyanophyceae density was Bacillariophyceae,   Euglenophyceae   and  Dinophyceae
found in more moderate level than the group in  the pond-1  of  BAP.  This  may  be  related to
Euglenophyceae in pond-2 (Fig. 3). favorable water    quality    attributes    of    the   ponds.

The observed higher density of phytoplankton in A  similar  finding   is   also   confirmed   by  Seenayya
pond-2 than pond-1 was perhaps due to the treatment of [19].

Almost similar density of Bacillariophyceae was seen in
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CONCLUSION 6. Stirling, H.P., 1985. Chemical and biological methods

The obtained results show that phytoplankton of  Aquaculture,  University  of  Stirling,  Scotland,
composition and their abundance are variable in pp: 119.
freshwater fish ponds. No single factor is responsible for 7. APHA, 1992. Standard methods for the examinations
this variability. However,  temperature,  sunlight exposure of water and wastewater. American Public Health
period, sunlight penetration, water pH, wind, Association, Washington, DC, New York, pp: 874.
transparency, seasonal variations, water characteristics, 8. Bellinger,    E.G.,   1992.   A  Key  to  common   algae.
nutrient enrichment and prey-predator may be related to 1 Ed. The Institute of Water and Environmental
variable changes in the phytoplankton distribution and Management, London, pp: 138.
their abundance in ponds’ water. Hence, there is a need to 9. Jhingran,   V.G.,   1991.  Fish  and  fisheries  of  India.
carry out further studies to look at the dynamics of the 3 Ed.,  Hindustan  Publishing  Corporation,  India,
plankton groups within the culture ponds sampled over pp: 727.
several years in order to fully characterize the variations 10. Begum,   M.,   M.Y.  Hossain,  M.A.  Wahab  and
both due to water quality and variability in climatic A.H.M. Kohinoor, 2003. Effects of iso-phosphorus
conditions. This information is useful for the future fertilizers on water quality and biological productivity
research as a foundation study towards characterization in fish pond. J. Aqua. Trop., 18: 1-12.
of these dynamics within the culture ponds of Noakhali, 11. Boyd, C.E., 1982. Water quality management for pond
Bangladesh. fish culture. Elsevier. New York, pp: 318.
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