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Abstract

Samad Nagar pond situated in Jatrabari, Dhaka showed mean air temperature 20 - 30 °C
and water temperature 19 - 28°C. Secchi depth (Zs) varied from 28.67 - 44.5 cm and pH
6.6 - 8.8. The mean DO and alkalinity ranged 5.34 - 10.00 mg/l and 0.58 - 1.08 meq/I,
respectively. Free CO,, SRP and SRS ranged 1.31 - 4.21 mg/l, 158.39 - 635.70 pg/l and
13.32 - 28.65 mg/l, respectively. During the study period, seasonal mean values of
transparency was higher in monsoon and lower in winter. pH, alkalinity remained higher
in winter but lower in monsoon. From aquatic plant communities of the pond,
phytoplankton represented by 33 species of which 54.55% belonged to Chlorophyceae
(54.55%) followed by Bacillariophyceae (13.64%), Cyanophyceae (13.64%),
Euglenophyceae (13.64%) and Dinophyceae (4.55%). The population density of
phytoplankton community ranged 6.16 - 25.96x10° ind/I. Benthic diatom density varied
from 2.64 — 11.00 x10° ind/I. Benthic diatom population was the highest (11x10° ind/l) in
late October and lowest in early September (2.64 x10° ind/l). Chl a and phaeophytin
concentration varied 5.10 - 228.51 pg/l and 2.05 - 1513.36 pg/l, respectively. Aquatic
macrophyte communities were represented by 23 species where Eichhornia crassipes
(Mart.) Solms. , Ipomoea aquatica Forsk, Ipomoea fistulosa Mart., Telanthera
philoxeroides Moq., Rumex maritimus L., Eclipta prostata (L.) L. and Salvinia natans L.
were observed all over the study period.
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Introduction

In aquatic ecosystem phytoplankton together with benthic algae and macrophytes,
constitute the autochthonous primary producers and form part of the basis of the food
web in terms of energy and material input (Hotzel and Croome 1999). Due to their short
life cycle, phytoplankton respond quickly to environmental changes and are thus a
valuable indicator of water quality (Domingues and Galvdo 2007 and Cabecinha et al.
2009). Other than phytoplankton, diatoms are the most preferable biological component
of the submerged mud surface in almost all aquatic habitats and aquatic macrophytes play
an important role in structuring communities in aquatic environments (Thomaz and
Cunha 2010).
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In the process of urbanization, most ponds of large cities of Bangladesh are dwindling.
In Dhaka metropolis, ponds are converted to lands at a great scale due their values and
anthropogenic pressure and uses from the catchment. Some ponds of the city center of
Dhaka were studied limnologically over the past few decades (Oppenheimer et al. 1978,
Begum and Alam 1987, Khondker ef al. 1990, Khondker and Kabir 1995, Khondker and
Talukder 1995, Talukder and Khondker 1995, Alfasane ef al. 2003, Hossain et al. 2007__
and Sultana and Khondker, 2009 ab). From the phytodiversity and limnological
standpoint ponds and aquatic habitats of Jatrabari area of Dhaka were not studied in the
past. Samadnagar pond situated in Jatrabari has therefore been selected to study its
limnology and to assess its aquatic plant resources.

Materials and Methods

Samadnagar Pond (A= 12.60 acre Zmax= 9 m) situated at 23°71'31" - 23°70'43" N and
90°43'44" - 90°43'55" E. pond was excavated for the purposes of bathing and household
uses by Haji Samad in 1973. Every day over 500 hundred people use the water of the
pond for taking bath and cooking. The water is also used by people for land irrigation and
building construction.

Sampling was carried out from July - December 2014 fortnightly during morning. A total
of 12 samples was collected in each of which in sifu measurement of air temperature,
water temperature, pH and Secchi depth were conducted using portable devices
(Temp.=mercury thermometer, pH=Hanna Instruments, USA) and Secchi disc
(dia.=314.16cm?). Integrated water samples were collected from one meter depth by a
PVC pipe fitted with a check valve at the end for chemical analysis as well as
phytoplankton counting. Collection of benthic diatoms was done as described by Taylor
et al. (2005). A few drops of formaldehyde was added to the diatom sample and carried
to the laboratory for analysis. After sampling all the materials were kept in a cool box and
transported to the laboratory for further analysis of alkalinity, free carbon dioxide (CO,),
dissolved oxygen (DO), soluble reactive silicate (SRS), soluble reactive phosphorus
(SRP), chlorophyll a (chl @) and phaeophytin concentration Murphy and Riley 1962,
Mackereth et al. 1978, Wetzel and Likens 1979, and Marker et al. 1980). Enumeration of
phytoplankton and benthic diatom was done with the help of a HBCC (Helber bacterial
counting chamber) under compound microscope and phytoplankton were identified up to
species level with the help of existing literature of Siddiqui ez al. 2007, Ahmed et al.
2008, 2009. Various types of floating, hygrophytes and amphibious macrophytes were
collected and indentified during the present investigation (Khan and Halim 1987). In the
present study distinct seasons that prevail in Bangladesh were considered according to
Rashid (1991). Pearson correlation was performed using the software of SPSS v 20 to
find out the relationship between biological and physico-chemical variables.



Seasonal dynamics of aquatic plants 255

Results and Discussion

In the present study mean air and water temperatures varied from 20 - 30°C and 19 to
28°C, respectively. Fluctuation of air and water temperatures recorded in the present
investigation (Fig. 1) was similar to Begum and Alam (1987). The Secchi depth (Zs) of
the pond ranged between 28.67 and 44.50 cm (Fig. 1). As expected the transparency was
higher than results obtained from two fish ponds (Chowdhury and Mamun 2006). The
highest and lowest value of Secchi depth was found in October and August respectively
(Fig. 1). In autumn, the mean seasonal secchi depth was 36.41 cm, where, it was 35.36
cm in monsoon .The seasonal mean pH value was highest in autumn (8.70) and lowest in
monsoon (8.11) (Table 1). Overall variation in pH value was observed during the study
period ranged from 6.6 - 8.8 (Fig. 1). In Dhaka at Museum pond and SH- pond the value
of pH was 6.14 - 7.92 and 6.19 - 7.93, respectively (Sultana and Khondker 2009a).
Seasonal mean alkalinity of the studied pond obtained in monsoon and autumn was 0.66
meq/l and 0.91 meq/l, respectively (Table 1). The highest value (1.08 meq/l) of alkalinity
was found in late December and the lowest (0.58 meq/l) was from late July (Fig.1). In
two urban ponds of Dhaka monthly mean alkalinity ranged between 1.39meq/1 and 2.06
meq/l (Sultana and Khondker 2009a). In some ponds of Noakhali and Comilla districts
alkalinity ranged from 0.3 - 1.2 meg/l and 0.3 - 2.4 meq/l, respectively (Khondker and
Talukder 1995 and Talukder and Khondker 1995).

Dissolved oxygen (DO) is a good indicator of water quality. This parameter measured
during sampling period ranged from 5.34 - 10 mg/1 (Fig. 1). Overall DO concentration in
two urban ponds of Dhaka was within in the range of 4.96 -8.2 mg/l (Sultana and
Khondker 2009b). A little higher concentration of DO ranged 9.0 - 12.0 mg/l and 8.5 - 14
mg/| were reported from rural ponds of Noakhali and Comilla, respectively (Khondker
and Talukder 1995 and Talukder and Khondker 1995). This is an indication that water
quality of rural ponds is better than urban ponds. The overall range of free CO, was 1.31-
4.21 mg/l. A sharp high single peak was obtained at late November (4.21 mg/I) while the
minimum concentration was recorded in early September (1.31 mg/l) (Fig. 1). The
highest and lowest seasonal mean CO, were 3.01 mg/l and 1.69 mg/l in autumn and
winter, respectively (Table 1). However, Bhuiyan and Gupta (2007) recorded higher
value of free carbon-di-oxide (CO,) ranging from 10.1 - 23.47 mg/l in nine ponds of
Airongmara in Assam. SRP concentration in the pond was found extremely high (158.39
-635.70 pg/l) that exceeded the mandatory phosphate limit (22 - 300 pg/l) specified in the
surface water regulations in the EU. So, there was an immense pollutant load of organic
origin in the pond water. Very high concentration of SRP (130 - 1050 pg/l) was also
recorded in some ponds of Dhaka city (Oppenhiemer et al. 1978).

SRS (Soluble Reactive Silicate) concentration in the pond water ranged from 13.32 -
28.65 mg/l. The highest value was obtained during late December, where the lowest
was recorded during early June (Fig. 1). In winter and autumn the value of SRP was
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Fig. 1. Fluctuation of different limnological parameters of Samadnagar pond, recorded during the
sampling period, July 2014 to December 2014. (Air temp.,Water temp. (°C), Secchi depth
(cm), Alkalinity (meg/l), DO, SRS, CO,, SRP (mg/l), Chl a, Phaeophytin, phytoplankton,
benthic diatom (pg/l) and pH).
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27.53 mg/l and 27.43mg/l, respectively (Table 1). According to Welch (1952) much of
the dissolve silicate becomes utilized by diatoms resulting the lower silicate in water. In
the study pond, Bacillariophyceae was represented by 13.64% of the total phytoplankton
population. Mean concentration of SRS fluctuated in the same order of magnitude as
those observed from northern part of Bangladesh and Dhaka metropolis (Khondker and
Kabir 1995 and Sultana and Khondker 2009a).

Table 1. Seasonal variation (according to Rashid 1991) of the limnological variables in
Samadnogor pond during the study period (mean value).

Monsoon Autumn Winter
Limnological variables Jun- early Oct 2014 Late Oct- Nov 2014 Late Nov- Feb 2014

Air Temp. (°C) 27.0 25.0 20.67
Water Temp. (°C) 25:57 24.0 19.67
Secchi depth (cm) 35.36 36.41 29.67
pH 8.11 8.70 6.73
Alkalinity (megq/l) 0.66 0.91 1.06
Free CO, (mg/1) 1.83 3.01 1.69
DO (mg/l) 6.43 9.87 8.89
SRP (mg/l) 3.15 2.67 5.89
SRS (mg/l) 22.17 27.43 27.53
Chl a (ng/l) 30.16 33.75 153.53
Phaeophytin (pg/l) 223.39 7.44 43.13
thly(‘)‘s"i’r"}"]';;°" Annslty 16.78 11.0 16.1
ie{‘g?}ﬁ:/'f)‘mm density 4.65 7.26 6.45

The phytoplankton diversity in the Samadnagar pond was represented by 33 species
(Table 2) of which 54.55% belonged to Chlorophyceae followed by Bacillariophyceae
(13.64%), Cyanophyceae (13.64%), Euglenophyceae (13.64%) and Dinophyceae
(4.55%). Begum (2008) identified a total number of 69 taxa from an urban pond
belonging to the classes of Cyanophyceae, Chlorophyceae, Chrysophyceae,
Xanthophyceae, Cryptophyceae and Dinophyceae. Among them Chlorophyceae was the
most abundant (48 out of 69 taxa). The dominance of Chlorophyceae was also observed
in a pond of Kanyakumari, Tamil Nadu (Balasingh 2010).
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Table 2. List of the phytoplankton and benthic diatom recorded from the Samadnagar Pond.

Phytoplankton

Cyanophyceae

Anabaenopsis circularis (G.S.West) Wolosz
et Millar

Aphanocapsa biformis A.Br.
Aphanocapsa koordersi Strom
Arthrospira platensis (Nordst.) Gomont
Crucigenia quadrata Morren

Crucigenia rectangularis (Nag.) Gay

Crucigenia tetrapedia (kirchner) W.West
and G.S. West

Coelospherium kuetzingianum Nag.
Merismopedia punctata Mayen

Merismopedia glauca (Ehrenb) Nag.

Chlorophyceae

Actinastrum gracillimum var gracillimum G
.M Smith

Actinastrum hantzschi Lagerheim
Ankistrodesmus densus kors
Ankistrodesmus falcatus (Corda) Ralfs
Coelastrum indicumm W.B Turner
Chlamydomonas angulosa Nyg.

Chlamydomonas gloeogama Kors in
Pascher.

Pediastrum duplex Mayen

Pediastrum duplex var calthratum (Ag.Br)
Lagerheim

Pediastrum tetras (Ehrenberg) Ralfs

Scenedesmus acutus var acutus Mayen

Scenedesmus acuminatus var minor
G.M.Smith

Scenedesmus dimorphus (Turp) Kiitz.

Bacillariophyceae

Euglena acus var longissima Defl.
Euglena archaeoplastidiata Chadefaud
Phacus acutus Pochm

Phacus acuminatus Stokes var acuminatus
Trachelomonas hispida var cornata Lemm.
Trachelomonas hispida (Perty) Stein
Euglenophyceae

Navicula anglica Ralfs in Pritchard
Navicula laevissima Kiitzing

Nitzschia alpina (Nag) Hustedt
Dinophyceae

Peridinium sp. Ehrenberg

Benthic diatom

Melosira granulate (Ehrenberg) Ralfs in
Pritehard

Fragillaria virescens Ralfs
Pinnularia major (Kiitz) Rabenhorst
Gomphonema acuminatum Ehrenberg

Nitzschia fruticosa Hust
Nitzschia acicularia (Kiitzing) W.Smith

Synedra rumpens var familiaris

(Kiitz.)[Poretzky]
Navicula cuspidata Kiitzing

Navicula americana Ehrenberg
Navicula popula Kiitz

Cymbella sp. (C. Agardth) Endlicher

Surirella robusta var splendida (Ehrenberg) van
Heurck. in Hustedt
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The highest density of phytoplankton was counted 26.84x10° ind/I in late July followed
by 25.96x10° ind/l in early September and 20.76x10° ind/l in late December whereas, the
lowest density (6.16x10° ind/l) was counted in early October (Fig. 1). Sultana et al.
(1999) found three picks of phytoplankton (August, November and April) during their
study of urban ponds and phytoplankton density ranged from 2x10° cells/l to 31x10°
cells/Il. Benthic diatom density varied from 2.64x10°%11x10° ind/l. The total benthic
diatom population was highest (11x10° ind/I) in late October. The lowest number was
recorded in early September (2.64x10° ind/I) (Fig. 1). A total 12 species of benthic
diatoms was identified (Table 2) and Nitzschia and Navicula were found to be most
abundant benthic diatoms in the pond.

Determination of Chl a concentration from water sample is a useful tool for the
prediction of phytoplankton biomass (Sandu er al. 2003 and Kasprzak et al. 2008).
During the study period Chl a concentration ranged from 5.10 to 228.51pg/l (Fig. 1).
Results showed that Chl a concentration didn’t corresponds to the phytoplankton density,
this might be due to the presence of microplankton in the sample. So far highest
concentration of chl a (8037 pg/l) was reported by Gani ef al. (2011) from wastewater
treatment lagoons. Phaeophytin concentration varied from 2.05 - 1519.36pg/l. The
highest phaeophytin concentration was obtained in early August and the lowest value was
recorded in late July (Fig. 1). The mean seasonal concentration in monsoon and winter
were 223.39 pg/l and 43.13 pg/l, respectively (Table 1).

Aquatic macrophyte communities were represented by a total of 23 species under 11
families, which considered as an important biological element in pond ecosystem.
Among them 14 species were amphibians, 5 were hygrophytes and 4 were free floating
macrophytes. The distribution of aquatic macrophytes differed in various seasons like the
investigation conducted in Gumti flood plain where 40 species were recorded (Khondker
and Talukder 1995). Eichhorina crassipes (Mart.) Solms., [pomoea aquatica Forsk., I.
fistulosa Mart., Telanthera philoxeroides Moq., Eclipta prostata (L.) L., Rumex
maritimus L. and Salvinia natans L. were observed throughout the study period (Table 3).

 The distribution of Cyperus michelianus (L.) Delile., Lemna perpusilla Torry and Pistia
stratiotes L. was observed during monsoon period. After that period these species had
been declined. However, Heliotropium indicum L. and Grangea maderaspatana L. were
observed only during the winter season (Table 3).
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Table 3. List of aquatic macrophytes and seasonal variation (according to Rashid 1991) observed
during study period in the Samadnagar Pond (“+” = Noticed and “-"= Unnoticed).

Name of species Family Types Monsoon _ Autumn Winter
Jun-Early Late Oct- Late
Oct2014 Nov2014 Nov-Feb
- 2014

Eichhornia crassipes  Pontederiaceae Free 4 ¥ +-

(Mart.) Solms. floating

Rumex maritimus L. Folygonaoese Hygr(;phyt © + + G o

Heliotropium indicum L. Boraginaceae Amphibian - -

Telanthera philoxeroides =~ Amaranthaceae =~ Amphibian i + +

Mog.

; : Araceae Free
Lemna perpusila Torry floating * - -
Pistia stratiotes L. Baakone ﬂFreF + - -
! oating

Lippia  nodiflora (L) Verbenaceae Amphibian % i} +

Greene ‘

Monochoria vaginalis Pontederiaceae  Hygrophyte K i +

(Burm.f.) Presl. - S

Commelina benghalensis Commelinacea  Hygrophyte } i "

L. e S

Xanthium strumarium L. Asteraceae Amphibian - * *

Panicum repens L. Poacea Amphibian - * &

Eleusine  indica (L.) Poaceae Hygrophyte ) 3 i

Gaertn s

Polygonum orientale L. Folygonaceae Hy gr(;phyte - + +

Grangea maderaspatana  Asteraceae Amphibian ) 5 2

L.

Ipomoea aquatica Forsk. Convolvulacea ~ Amphibian + "

Echinochloa colona L. Poaceae Amphibian - +

Vetiveria zizanioides (L.) ~ Poaceae - Amphibian ) " "

Nash

Setaria viridis (L) P. Poacceae Amphibian i}

Beauv. -

Eclipta prostata (L.) L. Asteraceae Amphibian

Ipomoea fistulosa Mait. Sonvolvulacea Amphibian

Cyperus michelianus (L.)  Asteraceae Amphibian + s g

Delile

Gnaphalium pulvinatum Asteraceae Amphibian ) P 3

Delile

Salvinia natans L. Salviniaceae Frqe + + +

floating

In the present investigation, among the biological parameters chl a showed negative
correlation with air temperature (r= -.749), water temperature (r= -.801) and pH (= -
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.632) while it exhibited positive correlation with alkalinity (r= .721) and SRP (r= .809).
Relatively higher concentration of Chl a was observed during the sampling periods of
early November (Nov A) and December (Dec A & B) when the air temperature, water
temperature and pH value were lower.During these sampling periods the value of
alkalinity and SRP was comparatively higher (Fig. 1). Abundance of benthic diatom
showed positive correlation only with CO, (r=.586) at 5% significant level. No
correlation was found for phytoplankton density and phaeophytin concentration.
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