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Abstract

Water samples were collected from three different size categories of tilapia nursing ponds for a period of
2 months from November to December, 2016. Among different water quality parameters only water level
and temperature varied significantly. However all the water quality parameters were found to remain
within suitable ranges for tilapia fry rearing. The study revealed a total of 61 genus of plankton. Among
them 49 phytoplankton genus were identified with 26 belongs to Chlorophyceae, 12 to
Bacillariophyceae, 9 to Cyanophyceae and 2 to Euglenophyceae. Whereas, 12 genera of zooplankton
consisting 6 genera of Rotifera, 3 to Copepoda, 2 to Cladocera and 1 to crustacean larvae. However, the
planktonic communities were also pond did not vary significantly throughout the study period. Total
phytoplankton covered more that 70% of the planktonic community. Chlorophyceae comprised more
than 44 % in all ponds followed by bacillariophycease, cyanophycease and euglenophyceae. On the other
hand, Rotifera was dominant group among the zooplankton and varied significantly with the size and
time. It can be concluded that the water quality parameters and planktonic abundance of nursery ponds
found within optimum and suitable ranges.
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Introduction
Tilapia (Oreochromis mossambicus), which is considered one of most important cultured
species to meet the increased protein demand in the world. It is popularly known as aquatic
chicken and become the third most important fish in aquaculture after carps and salmonids
with production (Fessehaye, 2006) [%. The world aquaculture production of tilapia is 4.0
million tonnes with an estimated value of around $3 billion. FAO (2015) [ reports indicate
that the global tilapia production is expected to reach 7.3 million tons by 2030. To meet the
enormous demand for protein source majority of the people depends largely on fishes which is
cheap in comparison to other protein sources in Bangladesh. After 1999, there was a
tremendous progress in tilapia farming in Bangladesh. During 2012-2013 fiscal year, the
tilapia production was 2,28,450 MT (DoF 2014) [ which increased to 3,77,346 MT
contributing 9.73%of total production in Bangladesh during 2015-2016 (FRSS 2017) (4,
However, the demand of tilapia is increasing in international market day by day which
eventually encourages the business and research for more tilapia production. If modern
farming methods and technology can be used, then it would generate more income. Though,
farmers are facing different problems in farming both in fry and table fish production, like
water quality deterioration, poisoning, diseases through using drugs feed etc. While, the
purpose of fish farming is to enable farmers to attain maximum fish growth and production for
profit maximization. The physico-chemical and biological attributes of a water body are
principle determinants of fish growth rates and development (Jhingran, 1991) 4. Moreover,
the activity depends entirely on water for fish feeding, growth and performance of other
biological functions. Therefore, it is no surprise that the success of fish farming depends
greatly on the water quality management schemes as well as good understanding of water
quality. Physical and chemical characteristics such as temperature, transparency, dissolved
oxygen, pH, Chlorophyll-a, nutrients and the potential danger of toxic elements must be
considered for successful fish farming (Johnson, 1995) (51,
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In addition, analysis of the plankton community in fish farm
systems is an important tool to evaluate water quality
conditions, as changes in nutrient concentrations determine
changes in species composition. So, determining or assessing
water quality parameters play a significant role in the biology
and physiology of fish including tilapia, which should be kept
within range for their good performance (Boyd and Tucker,
1998) 1,

However, tilapia farmers in Bangladesh have little
information about the dynamics of different water quality
parameters. Researchers till now mostly concerned on the
food, feeding rate, growth rate and economics of tilapia
farming (Gupta et al. 2012) . Therefore, a number of
research works on water quality i.e. physico-chemical
parameters of water body, and ecological, limnological and
biological aspects of pond is very much needed in Bangladesh
for better management practices. Considering its importance
the present research was designed as a case study to assess the
physico-chemical water quality parameters as well as the
planktonic community in tilapia nursing ponds.

Materials and Methods

Study area and Sampling

Three different size categories of nursery ponds were selected
and considered as treatments for research purpose. Each
treatment with triplicates was set for sample collection.
Treatment 1 had three ponds having an area of 20 decimal
considered as small size category pond, medium size category
25 decimal (Treatment 2) and rest three ponds each was 30
decimal in size were considered as Treatment 3 or large
category. Samplings were conducted from November to
December 2016 during the nursing time of tilapia fish. Water
temperature (°C), transparency (cm), water level (m), pH,
dissolved oxygen (mg/L) were recorded in the pond sites.
Total alkalinity (mg/L), chlorophyll-a (ug/L) and plankton
analysis were also determined in the laboratory of the
Department of Fisheries Management, Faculty of Fisheries,
HSTU, Dinajpur.

Plankton Analysis

Plankton samples were collected by filtration technique. Ten
liters of water samples was collected in a plastic bucket and
filtered through plankton net of 25 um mesh size. Then
concentrated sample preserved in 4% formalin solution.
Taxonomic identification up to genus level of plankton was
carried out with the help of taxonomic keys from the text
book of Barbar and Haworth (1981) ¥, Bellinger (1992) B,
Pontin (1978) 4, Lind and Brook (1980) 18 under the
binocular microscope.

Then plankton abundance i.e. both phytoplankton and
zooplankton were estimated or calculated by applying the
following formula Rahman (1992) %21,

Nutmber of olankton (N = 2 € X 1000
umber of plankton (N) = PV XL

Where

N = No. of plankton cells or units per liter original water
sample

A = Total no. of plankton counted

C = Volume of final concentration of samples in ml
V= Volume of a field i.e. 1 cu.mm

F = Number of fields counted

L = Volume of original water sample in liter
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Statistical Analysis: Two-way Analysis of Variance
(ANOVA) is a statistical technique used to determine whether
there are any differences in mean between groups or
treatments. All statistical analyses were carried out using
SPSS (Statistical Package for Social science) version 20.0.

Results and Discussion

The mean values of different physico-chemical water quality
parameters in tilapia nursery ponds are presented in Table I.
Among different physical parameters, the temperature and
water level found to vary with the time and with size. The
mean values of water temperature in three size categories
were observed as 23.72°C, 23.84°C and 23.99°C respectively
(Table 1). Jhingran (1991) 1® noted that for phytoplankton
production the suitable range of temperature ranged between
18.3 to 37.9°C. Kunlasak et al. (2013) '™ also measured the
water temperature in tilapia ponds ranged from 29.4°C to
31.8°C. Similar observation was also recorded in the present
study which was found to remain within the suitable range.

In addition, Boyd (1982) [, Suggested that the transparency
between 15 cm to 40 cm is good for fish culture where the
observed transparency level in the present study was within
the suitable limit (17 to 29cm). The maximum value of water
transparency 29 cm was recorded at medium size category
and the minimum value of transparency 17 cm was recorded
in large size category ponds. Low value of transparency is
indicating suitable environment for propagation of green
phytoplankton which ultimately enhance the higher
production in planktivore tilapia farms (Akter et al. 2015) (1,
In addition, pond water level was found to vary from 0.71to
0.97 m (Table 1).

During the study period, DO contents of the water varied
from 6.20 mg/l to 7.40 mg/l (Table 1). However, it could be
concluded that dissolved oxygen (DO) concentrations was
found to remain in suitable state for tilapia nursing which is
similar to the finding of Ali et al. (1982) B! and Sarker (2000)
(221 On the other hand, pH is an important water quality
parameter in fish farming systems as it affects the toxicity of
other compounds to fish such as ammonia and chlorine (Alam
and Al-Hafedh 2006) 2. The average pH values were around
7.0 in each pond throughout the study period which is similar
with the findings of Shoko et al. (2014) 4. The present
findings suggest that good pond productivity and fish health
can be maintained at the current pH levels. Alkalinity (mg/l)
was found to vary from 50.00 to 64.00 mg/l, 46.00 to 68.00
mg/l and 52.00 to 62.00 mg/l in all size categories ponds
respectively which may be comparable with the range 40 to
80 mg/L of fish ponds (Hossain 2000) 14, Moreover, Mairs
(1966) 191 stated that the total alkalinity of 40 mg/L or more
are considered more productive than the water body having
lower alkalinity. Regular fertilization might be the cause of
higher values of alkalinity in the study ponds. Table 1 is also
showing concentration of chlorophyll-a found to vary from
21.59 to 47.83 ngl/l, 19.04 to 45.93 ngl/l and 13.09 to 47.83
pgl/l during the study period. The findings are more or less
alignment with the findings of Hasan (1998) % and Paul
(1998) ', Their findings revealed that values of chlorophyll-
a were ranging from 10 to 200 ug/L.

Phytoplankton community

A total of 61 plankton among 49 genera of phytoplankton
belonging to 2 genera of Euglenophyceae, 12 genera of
Bacillariophyceae, 9 genera of Cyanophyceae, 26 genera of
Chlorophyceae were recorded (Table 2). Among different
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groups of phytoplankton, the most dominant group was
Chlorophyceae which comprised of 26 genera and second
dominant group was Bacillariophyceae which included 12
genera of phytoplankton. On the other hand, four groups of
zooplankton comprised of 12 genera were recorded such as
copepoda (2), rotifera (6), cladocera (3) and one crustacean
larvae (1).

http://www.fisheriesjournal.com

Fig. 1 is showing the percentages of total phytoplankton and
zooplankton. Total phytoplankton covered more that 70% of
the planktonic community. Chlorophyceae comprised more
than 44 % in all ponds followed by bacillariophycease,
cyanophycease and euglenophyceae (Fig. 2). On the other
hand, Rotifera was dominant group among the zooplankton
and varied significantly with the size and time.

Table 1: Comparison of physico-chemical parameters (mean) recorded from three sized categories ponds by using ANOVA

Parameters Small Medium Large F-value ANOVA_Slgnlflcance of
Difference

Water Temperature (°C)| 23.72+0.71 °(22.79-4.50) |23.84+0.71% (22.91-24.64)(23.99+0.712(23.06-24.79)| 5.42 *
Water Level (m) 0.83+0.072(0.71-0.94) 0.88+0.06" (0.75-0.97) 0.83+0.052(0.76-0.91) 3.39 *
Transparency (cm) | 23.17+2.21 (19.00-27.00) | 24.00+2.92 (20.00-29.00) | 22.92+2.78 (17.00-27.00) | 0.51 NS
DO (mg/L) 6.69+0.33 (6.20-7.20) 6.85+0.29 (6.40-7.30) 6.79+0.35 (6.30-7.40) 0.69 NS
Water pH 7.38+0.15 (7.15-7.56) 7.41+0.19 (7.10-7.62) 7.4540.16 (7.20-7.65) 0.61 NS
Alkalinity (mg/L) 58.50+ 4.83 (50-64) 56.67+6.46 (46-68) 56.50+3.32 (52-62) 0.86 NS
Chlorophyll-a (ug/L) | 33.68+7.48 (21.59-47.83) | 31.54+8.12 (19.04-45.93) |32.83+11.22 (13.09-47.83)| 0.19 NS

NS= Values are not significantly different (P> 0.05)

* Values with different superscript letters in the same row indicate a significant difference at 5 % significance level based on one-way ANOVA

followed by Tukey"

S test.

Table 2: Generic status of different groups of plankton identified from nursery ponds

Phytoplankton Phytoplankton Zooplankton
Euglenophyceae Chlorophyceae Copepoda
Euglena Ankistrodesmus Cyclops
Phacus Botryococcus Diaptomus
Cyanophyceae Chlorella Rotifera
Anabaena Chlorogonium Asplanchna
Aphanocapsa Cladophora Brachionus
Chroococcus Closterium Filinia
Microcystis Coelastrum Lecane
Nostoc Cosmarium Keratella
Oscillatoria Crucigenia Monostyla
Synecococcus Gonatozygon Cladocera
Goleocapsa Micractinium Daphnia
Merismopedia Microspora Diaphanosoma
Bacillariophyceae Monoraphidium Moina
Amphipleura Oedogonium Crustacean Larvae
Astorionella Pediastrum
Cyclotella Scenedesmus
Diatoma Sphaerocystis
Fragillaria Spirogyra
Melosira Staurastrum
Navicula Stigeoclonium Nauplius
Nitzschia Tetraedron
Pinnularia Ulothrix
Surirella Volvox
Synedra Zygnema
Tabellaria Oocystis
Tetraspora

Table 3: Mean (+SD) value and ranges of planktonic community (x102 cells/L) value in the sampling nursery ponds during the sampling period.

Groups Small Sam,f)/::;(;?u?gnds Large F-value ANOVA Significance of Difference
Euglenophyceae | 0.97+0.53 (00-1.80) | 1.00+0.52 (00-1.86) | 0.99+0.57 (00-1.65) | 0.01 NS
Cyanophyceae | 3.97+0.56 (3.30-5.12 | 3.74+0.93 (1.74-4.96) | 3.8+0.65 (2.56-4.65) | 0.32 NS
Bacillariophyceae |5.32+0.95 (4.34-7.36) | 5.42+0.94 (4.20-7.26) |5.52+0.68 (4.64-6.60)| 0.16 NS
Chlorophyceae |8.22+0.95 (7.20-9.92)|8.45+0.75 (6.96-9.57) [8.52+1.16 (6.72-9.92)| 0.29 NS
Copepoda 1.7240.52 (0.96-2.70) | 1.72+0.74 (00-2.61) [1.71+0.60 (0.87-2.79)| 0.002 NS
Rotifera 3.43+0.63%(2.48-4.48)|3.39+0.80° (2.10-4.65)| 3.06+0.77°(1.9-4.35) | 3.08 *
Cladocera 1.22+0.51 (00-1.92) | 1.24+0.62 (00-2.31) | 1.13+0.62 (00-1.65) | 0.13 NS
Crustacean Larvae|0.91+0.51 (0.00-1.55)|0.68+0.46 (0.00-1.45)|0.91+0.49(0.00-1.60)| 0.95 NS

NS= Values are not significantly different (P> 0.05)

* Values with different superscript letters in the same row indicate a significant difference at 5 % significance level based on one-way

ANOVA followed by Tukey's test.
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Fig 1: Percentages of total phytoplankton and total zooplankton in all size categorized pond during the sampling period
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Fig 2: Percentages of different phytoplankton communities during the study period (a, b c, are indicating the size category as small, medium and

Conclusion

Through analyzing different water quality parameters, it can
be concluded that the physico-chemical water quality
parameters and planktonic abundance in nursery pond found
within optimum ranges. All data from the findings will help
the farmer to uplift their knowledge about maintaining the
proper water quality as well as to maximize the fish growth
and profit. This can ultimately promote sustainable
livelihoods in major areas of economic life in the small-scale
tilapia farming of the northwest part of Bangladesh.
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