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ABSTRACT

The present study was carried out to document the aquatic macrophytes of Kendua Beel at Fakirhat
upazila in Bagerhat, Bangladesh. The survey was carried out during March, 2021 to August, 2021. The study
on aquatic macrophytes in Kendua Beel was documented with 18 species belonging 15 families, in which 18
species were aquatic plants. All the plants were categorized under submerged, emergent, floating, floating
creeper and free floating. Out of 15 families reported, dominant families were Convolvulaceae, Lemnaceae
and Marsileaceae. The collected water samples were analyzed for different physico-chemical parameters viz.
pH (7.17 £ 0.53), electric conductivity (1.46 = 0.71 mS/cm), temperature (28.08 + 0.23 2C), dissolved oxygen
(0.86 = 0.31 mg/L), salinity (526.4 + 109.2 ppm), water depth (3.18 £ 0.69 cm), transparency (82.11 + 12.95
cm) and phosphate (679 + 82.4 ng/L).
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INTRODUCTION

Beel is a large surface waterbody that accumulates surface runoff water through internal drainage
channels; these depressions are mostly topographic lows produced by erosions and are seen all over
Bangladesh!. Lakes function a very important life network by serving to in recharging of aquifers and
regulation hydrological regimes. Restoration and recharge water level is feasible because of the lakes, that the
lakes play a very important role in our lives2. The lakes conjointly act as natural traps for sediments and
nutrients, there by helps to manage water quality and alluviation of the watercourse systems from the
geographical area. The degradation of the lake is because of encroachment and eutrophication hundreds and
silt3. Wetlands are one in all the crucial natural resources. Wetlands are hierarchal third among the foremost
productive system on earth. they're valuable sources, sinks and transformers of a large number of chemical,
biological and genetic material and square measure thought of the ‘Kidneys of the Earth’ for the cleansing
perform they perform through biogeochemical cycles. The whole space of wetlands in India is 15.26 million
hectares that is around 4.63% of the geographical region of the country* Aquatic plants act with and
influence the hydrological, morphological and physico-chemical environments, and act with a good vary of
different organisms, from microbes to vertebratesS. Ground plants retain the requisites like carbon and
methane series balance of the environment and therefore maintaining greenhouse equilibrium. Submerged
plants are the generators of gas within the aquatic system. In controlled growth things, either naturally or by
human interference, aquatic plants will purify water, however if uncontrolled growth takes place, they'll
reach the amount of pests and square measure of times considered aquatic weeds. Aquatic plants will cut
back biological gas demand, and these plants square measure currently exploited for bio filtration of organic
waste within the waste water treatment systems®. Several terrestrial weeds are found within the ecotone
region of wetlands that possess many healthful properties’. The quality of water generally refers to the
composition of water present at the optimum level for stable growth of plants and animals. Aquatic
organisms need a healthy environment to live and adequate nutrients for their growth; the productivity
depends on the physicochemical characteristics of the water body8. In the present study Kendua beel was
surveyed for the diversity of aquatic macrophytes for the assessment of biotic potential, which contributes to
overall estimation of the basic nature and general economic potential of the water body. A long side analysis

of water quality in relation to physicochemical parameters was performed.

MATERIALS AND METHODS
Study Area:

The area of the beel is regarding two hundred acres which is 45.2 km far from Bagerhat town,
Bangladesh (Figure 1). The study was conducted at Kendua Beel area Fakirhat, Bagerhat throughout March,
2021 to August, 2021. The position of Kendua Beel is located at latitude 22°49'48"N and longitude
88°42'54"E.
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Figure 1: Map of study area
Collection of plant materials:

Sampling of the aquatic plants from Kendua Beel was done during the monsoon period, once in every
month from March, 2021 to August, 2021. Samples of aquatic plants were collected in a plastic bag and
labelled, with local names, place and date of sampling. Collected samples were packed in bags neatly and
brought to the laboratory for further identification. The identification of aquatic plants was done with the
help of standard books, monographs and also with the help of available literatures particularly "Encyclopedia
of Flora and Fauna of Bangladesh®-10",

Collection of water sample for physico-chemical analysis:

During water quality investigation, 5 sampling sites were outlined and samples were collected in the
morning hours between 9 am to 11am. For lake water sample collection, a closed bottle was dipped in the
lake at a depth of 0.7 to 0.9 m, and then the bottle was opened inside and was closed again to bring it out at
the surface. Chemical parameters were determined by using standard methods immediately after taking them
into laboratory!l. The collected water samples were analyzed for different physico-chemical parameters
(Table 1) viz. pH, Electric Conductivity (EC), temperature, salinity, Total Dissolved Solids (TDS), water depth,
transparency, Dissolved Oxygen (DO) and phosphate.

The water depth was measured employing a rope alongside a medium sized stone tied at one end of
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it and a meter tape. Water temperature was recorded with the assistance of a centigrade thermometer. The
conductivity was measured with the assistance of “Pocket Multiparameter” and recorded (HANNA
Instruments, Romania; model: DiST4, HI98304). Transparency of sites was recorded with the assistance of
secchi disc. pH of water was analyzed with the assistance of pH scale meter “Pocket Multiparameter” (HANNA
Instruments, Romania; model: HI98108). Dissolved oxygen of the water body was analyzed with the
assistance of portable DO30 Dissolved oxygen meter and the amount of phosphate was measured by

following the method of Hasan et al'2.

RESULTS AND DISCUSSION

Diversity of aquatic macrophytes:

The study on aquatic macrophytes in Kendua Beel was documented with 18 species of aquatic
macrophytes belonging to 15 families. (Table 1). Out of 18 macrophytes, 4 species belong to free floating and
3 species of floating creeper, 6 species belongs to emergent, 3 species of submerged and were only two

species of floating.

Scientific Name Family Local name | Life form References
Actinoscirpus grossus (L.f.) Goetgh. & Siddiqui et
Cyperaceae Kasari Emergent
D.A. Simpson al., 200710
Alternanthera philoxeroides (Mart.) Ahmed et
Amaranthaceae Helencha Emergent
Griseb. al., 2008°
Lal Siddiqui et
Azolla pinnata R. Br. Marsileaceae Free floating
khudipana al., 200710
Ahmed et
Ceratophyllum demersum L. Ceratophyllaceae Sheola Submerged
al., 2008°
Ceratopteris  pteridoides  (Hook.) Siddiqui et
Parkeriaceae Pani Dhekia | Free floating
Hiern. al., 200710
Ahmed et
Enhydra fluctuans Lour. Asteraceae Harhacha Emergent
al,, 2008?
Floating Ahmed et
Ipomoea aquatica Forssk. Convolvulaceae Kalmi Shak
creeper al., 20089
Floating Ahmed et
Ipomoea fistulosa Mart. ex Choisy Convolvulaceae Dhol kolmi
creeper al., 2008°
Siddiqui et
Lemna perpusilla Torrey Lemnaceae Khudipana Free floating
al, 200710
Siddiqui et
Lemna trisulca L. Lemnaceae Kutipana Submerged
al, 200710
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Ahmed et
Ludwigia adscendens (L.) Hara Onagraceae Mulsi Floating
al., 2009°
Floating Siddiqui et
Marsilea minuta (L.) Mant. Marsileaceae Susni shak
creeper al., 200710
Siddiqui et
Ottelia alismoides (L.) Pers. Hydrocharitaceae Kuchkolai Submerged
al, 200710
Phragmites karka (Retz.) Trin. ex Ahmed et
Poaceae Dharma Emergent
Steud. al., 2008°
Siddiqui et
Pistia stratiotes K. Araceae Topapana Floating
al, 200710
Siddiqui et
Salvinia molesta Mitch. Salviniaceae Pani Dhekia | Free floating
al, 200710
Ahmed et
Sesbania sesban (L.) Merr. Fabaceae Jyonti Emergent
al,, 2009°
Ahmed et
Typha elephantina Roxb. Typhaceae Hogla Emergent
al, 2008?

Table 1: Aquatic macrophytes of the study site recorded during the study period
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Figure 2: Life form of aquatic macrophytes
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All the plants were categorized under submerged 17%, emergent 33%, floating 11%, free floating
22% and floating creeper 17% (Figure 2). Submerged plants represented by 3 species viz. Lemna trisulca,
Ceratophyllum demersum, Ottelia alismoides, Followed by emergent anchored with 6 species viz. Enhydra
fluctuans, Alternanthera philoxeroides, Phragmites karka, Sesbania sesban, Actinoscirpus grossus, Typha
elephantina. Free Floating plants were Pistia stratiotes, Ludwigia adscendens. Out of 15 families reported,
dominant families were Convolvulaceae, Lemnaceae and Marsileaceae with 2 species each. And the rest 12
families ie. Salviniaceae, Parkeriaceae, Araceae, Asteraceae, Amaranthaceae, Poaceae, Onagraceae, Fabaceae,
Ceratophyllaceae, Cyperaceae, Hydrocharitaceae, Typhaceae were represented by single species.

Species diversity at different stations has showed in Table 2. Ipomoea aquatica, Lemna perpusilla,
Ceratopteris pteridoides and Azolla pinnata were found to be grown in all the stations. Azolla pinnata is a
common aquatic fern in tropical regions. The upper surfaces of this plant leaves are totally water repellent
and, if completely submerged, these plants quickly refloat with the right side up13. Vegetative reproduction is
by fragmentation of the fronds. Sexual reproduction leads to the formation of spores that are released into the

water. Azolla is heterosporous, a clear adaptation to an aquatic environment.

Scientific Name Station-1 Station -2 Station -3 Station -4 Station -5
Actinoscirpus grossus - + - - -
Alternanthera philoxeroides - + + - -
Azolla pinnata + + + + +
Ceratophyllum demersum - - + - -
Ceratopteris pteridoides + + + + +
Enhydra fluctuans + - - - -
Ipomoea aquatica + + + + +
Ipomoea fistulosa + + - - -
Lemna perpusilla + + + + +
Lemna trisulca - + + - +
Ludwigia adscendens - - - - +
Marsilea minuta + + - + +
Ottelia alismoides + - - - _
Phragmites karka - - + + +
Pistia stratiotes - - - + +
Salvinia molesta - + + - -
Sesbania seshan + + - - -
Typha elephantina - + + - -

+ = present, - = absent

Table 2: Species diversity in Kendua beel by different study sites
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L. perpusilla is among the smallest of the Lemna species, reaching a diameter of only 1.5-4.0 mm!4.
Each of the obovate or suborbicular thalli are slightly convex on both surfaces. Roots of L. minor can reach a
length of up to 15 cm, whereas those of L. perpusilla can grow up to 35 cm in length!5. Each plant produces 3-
7 seeds. During the growing season, each seed produces a seed-bearing plant in 3 days. A water temperature
of 21-23°C, and a light intensity of approximately 1600 lux at the water level are optimum conditions for
reproduction of L. minor. Nutrients, such as phosphate, can stimulate the growth of L. minor. Wind action can
cause the duckweed to accumulate in mats, sometimes up to 1 m thick although the plant tends to prefer
quiet, slow-moving, and sheltered waters'. I. aquatica is a sprawling vine, annual or perennial, creeping on
mud or floating on water; stems terete, branched, hollow and succulent when floating, otherwise solid and
firm, up to 3 m long, to 1 cm in diameter. I. aquatica occurs in moist, marshy, or inundated localities, in
shallow pools, ditches, or wet rice fields, from sea level to 1000 m. It forms dense masses and is easily
propagated from cuttings!’. Ceratopteris species are aquatic pteridophytic ferns, generally found in tropical
regions. They require a warm climate and lots of water.

Physico-chemical analysis of water samples:

The temperature of the water samples was taken on the spot in the morning. Among the samples
taken from the different place’s temperature ranged from 28.08 + 0.23°C. The pH value of the water samples
was tested and recorded as 7.17 + 0.53 that is almost neutral. The results reflect that the mean conductivity
was 1.456 + 0.71mS/cm. Other parameters like TDS, salinity, water depth, transparency, DO and phosphate
showed 473.4 + 91.58 ppm, 526.4 + 109.2 ppm, 109.7 * 34.65cm, 82.11 + 12.95 cm, 0.862 + 0.31 and 679 *
82.40 respectively (Table 3). Macrophytes though providing a food and shelter for aquatic animals, may also
increase diurnal variability of ecologically important physico-chemical variables and inhibit mixing process
that might improve habitat quality!8. Physico-chemical parameter study is very important to get exact idea
about the quality of water. And we have compared results of different physico-chemical parameter values

with standard values?®.

Parameters Station-1 | Station-2 | Station-3 | Station-4 | Station-5 | Mean | * SD
Temperature (°C) 28.2 28 28.4 27.8 28 28.08 | 0.23
EC (mS/cm) 0.91 1.2 2.48 1.89 0.8 1456 | 0.71
TDS (ppm) 423 566 400 580 398 4734 | 91.58
pH 6.81 7.06 8.1 7 6.9 7.174 | 0.53
Salinity (ppm) 490 710 420 522 490 526.4 | 109.20
Water depth (m) 2.61 3.73 3.25 3.96 2.36 3.18 0.69
Transparency (cm) 98.98 84.2 88.02 74.02 65.33 82.11 12.95
DO (mg/L) 0.44 1.22 1.09 0.88 0.68 0.862 | 0.31
Phosphate (ug/L) 794 666 580 722 633 679 82.40

Table 3: Water quality parameters in different sampling sites throughout the period of study
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CONCLUSION

Based on the above results, it can be concluded that the study site showed good diversity of aquatic

macrophytes. However during the present study it has been found that, due to natural and anthropogenic

activities along with the negligence of concerned government authorities, the process of gradual degradation

of the wetland has been started. Therefore proper conservation measures should be taken for the

conservation and existence of this important wetland.
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