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Abstract: Water collected from 8 selected floodplain wetlands (beels) of Brahmaputra valley basin were examined 
using both filtered  method (FM) and sedimentation method (SM) for the assessment of phytoplankton diversity and 
abundance. A total 22  and 41 species were recorded by employing FM and SM, respectively. There was a signifi-
cance difference (p<0.05) between FM and SM. Species and abundance of phytoplankton were lesser in FM than 
SM and it was due to exclusion of minute size (<25µ) from net and maximum retention of species in sedimentation 
method. Chlorophyta, Bacillariophyta, Cyanophyta, Euglenophyta, Chrysophyta and Dinophyta were recorded dur-
ing study period. Chlorophyta, Bacillariophyta and Cyanophyta were dominant groups. Bacillariophyta was dominant 
group followed by Chlorophyta and Cyanophyta in FM while Chlorophyta was dominant group followed by Bacillario-
phyta and Cyanophyta SM. Total phytoplankton densities were recorded from 35 cells L-1 to 3808 cells L-1 in FM 
while 1.55×104 cells L-1 to 12.33×105 cells L-1 to in SM. Diversity indices of phytoplankton were varied widely in FM 
and SM. Siligurijan beel and Bildora beels were considered more stable environment than other beels based on 
diversity indices. 

Keywords: Beels, Diversity indices, Filtered method, Phytoplankton , Sedimentation method 

INTRODUCTION 

India has extensive wetlands mainly associated with 
the Ganga and Brahmaputra rivers systems, which are 
collectively termed as floodplain wetlands. These in-
clude abandoned river channels (ox- bow lakes), tec-
tonic depressions, sloughs, meander scroll depressions 
and so on, which are either connected to their parent/ 
adjacent rivers or receive floodwaters and/or surface 
runoff from their catchments. These wetlands are lo-
cally known as beel in Assam, India. Assam has more 
than 100,000 hectare constituting 49.45% water bodies 
of the state. Beel fisheries are an important component 
of the fisheries of Assam (Chandra, 2011). Phyto-
plankton play a vital role in the biological productivity 
of aquatic ecosystems including beels. Since, they 
form the base of the ecological pyramid as a major 
component of primary producers. These unicellular 
organisms have chlorophyll and release oxygen (O2) 
by immobilizing carbon dioxide (CO2) during photo-
synthesis and are responsible for at least half of the 
global primary productivity. Most of the aquatic organ-
isms including fishes thrive on phytoplankton for their 
growth and energy requirements either directly or indi-
rectly and thus constitute an important component of 
the food web. Diversity of phytoplankton and biologi-
cal productivity of an aquatic ecosystem is greatly in-
fluenced by hydrological regimes during the southwest 
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monsoon season (June to September) in India (Madhu 
et al., 2017). The Northeast region (NER) in India is 
amongst the highest rainfall regions of the world 
(Rajeevan et al., 2006).  Studies on diversity of phyto-
plankton from the beels of Assam are limited and frag-
mented (Goswami and Goswami, 2001; Sharma, 2004, 
2012, 2015; Bhuyan et al., 2009). This study was 
aimed to differentiate between filtered and sedimenta-
tion methods for assessment of phytoplankton diversity 
and abundance in selected wetlands in Assam, India.   

MATERIALS AND METHODS 

The present study was conducted during June 2015 to 
August 2015 (three months) in Mer beel (Nagaon dis-
trict), Bildora beel, Deepor beel, Siligurijan beels 
(Kamrup district) Charan beel, 46 Morakolong beel, 
Jaluguti beel, and Kachodhara beels (Morigaon dis-
trict) of Brahmaputra valley, Assam, India. From each 
wetland, 3 samples each for both FM and SM were 
collected at three different locations for phytoplankton 
analysis. The details of the selected wetlands have 
been given in Table1.  
Two methods had been followed for phytoplankton 
sample collection viz; filtered method and sedimenta-
tion method respectively. For filtered method, we fil-
tered 50 litre water through a phytoplankton filtered 
(mesh size 25 µ) at three different locations and col-



lected the filtered samples in 100 ml plastic bottles and 
preserved them with 0.2 ml Lugol’s solution. For sedi-
mentation method, we collected 1000 ml water sample 
in plastic bottles at three different locations and pre-
served them with 2-3 ml Lugol’s solution.  The sam-
ples were stored in ice box in the field for their trans-
portation to the laboratory. The samples of plastic bot-
tles were placed in a 1000 ml measuring cylinder for 
settle the phytoplankton and stored in dark at low tem-
perature for 24- 48 hour. A siphoning procedure was 
followed to obtain 50 ml concentrates.  
One ml of the concentrated sample was examined mi-
croscopically under an electronic microscope of 400X 
magnification in a Sedgwick–Rafter counting chamber. 
Chain-forming cells were counted on per cell basis and 
empty cells were excluded. Taxonomic criteria and 
diagnosis for phytoplankton identification were mainly 
based on Bellinger and Sigee (2010), Cox (1996)  
Dominance index, Richness index, Evenness index, 
Shannon index and Simpson index were widely used 
for estimation of diversity indices (Shashi Shekhar et 
al., 2008; Sultana and Gupta, 2009) . Past software 
was used to determine the various diversity indices for 
phytoplankton species (Park et al., 2008).  

RESULTS 

A total of 22 species from FM and 41 species from SM 
(Fig. 1) belonging to Green Algae (Chlorophyta), BGA 
(Cyanophyta), Diatoms (Bacillariophyta), Euglenoids 
(Euglenophyta), Golden-Brown Algae (Chrysophyta) 

and Dinoflagellates (Dinophyta) were recorded during 
3 months sampling period (Table 2). Bacillariophyta 
was dominant group followed by Chlorophyta and 
Cyanophyta in FM whereas Chlorophyta was dominant 
group followed by Bacillariophyta and Cyanophyta in 
SM (Fig. 2).  
The number of species and abundance varied in differ-
ent wetlands. Species numbers and phytoplankton den-
sities were always lower in filtered method than sedi-
mentation method (Fig. 2) and it was recorded less 
than 2 per cent of total density (Fig. 3). The species 
recorded from 2 to 10 by FM whereas 10 to 18 by SM 
respectively (Fig. 4). The lowest number of species 
was recorded in 46 Morakolong beel (2 species) by 
filtered method, whereas the highest number was re-
corded in Bildora beel (18 species) by sedimentation 
method. Total phytoplankton densities were recorded 
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Fig. 1. Distribution of species number (in cell number) of 
phytoplankton by FM (22 Nos.) and SM (41 Nos.) in beels of 
Assam. 

Fig. 2. Species (in numbers) recorded in different phyto-
plankton groups by FM and SM. 

Fig. 3. Percentage contribution of phytoplankton in FM and 
SM in Beels of Assam. 

Fig. 4. Distribution of total phytoplankton species in  
different beels of Assam by FM and SM. 

Table 1. Overview of the selected beels located at districts 
of Assam. 

Beels Location/ Re-
gions/ Areas 

Area
(ha) 

Connectivity 

Mer Nagaon 19 Closed 
Bildora Kamrup 35 Seasonal open 
Deepor Kamrup 424 Seasonal open 
Siligurijan Kamrup 9 Seasonal open 
Charan Morigaon 60 Seasonal open 
46Morako-
long 

Morigaon 78 Seasonal open 

Jaluguti Morigaon 35 Closed 
Kachodhara Morigaon 85 Seasonal open 
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from 35 cells L-1 to 3808 cells L-1 from filtered method 
while 1.55×104 cells L-1to 12.33×105 cells L-1 from 
sedimentation method. The highest number of cells of 
Chlorophyta, Bacillariophyta and Cyanophyta were 
recorded in Jaluguti beel, Deepor beel and Mer beel 
respectively (Table 3).  
Diversity indices of phytoplankton  varied widely by 
FM and SM at selected beels (Table 4). Dominance 
index, Richness index, Evenness index, Shannon index 
and Simpson index were varied from 0.158- 0.861, 
0.281- 1.717, 0.29-0.98. 0.297-2.031 and 0.139-0.842 
by FM while 0.116-0.649, 0.641- 1.652, 0.242- 0.644, 
0.576- 2.448 and 0.351- 0.884 by SM, respectively 
(Table 5).  

DISCUSSION 

The number of species and density in FM were in-
variably lesser than SM due to exclusion of minute 
phytoplankton (<25 µ) in the FM and higher species 
number and density recorded in SM were obviously 
because most of the phytoplankton present in beel wa-
ter were retained in the samples. Margalef (1969) con-
cluded that only 10% of all cells retained by nets with 
a mesh size 40 µm  and nets with very fine mesh sizes 
(e.g. 5-10 µm) catch small cells more effectively than 
coarse nets. However, a quantitatively important com-
ponent of the phytoplankton may also pass through 
modern nets with fine meshes (McCarthy et al., 1974; 
Durbin et al., 1975). Because of their selective and 
non- predictable filtering properties, nets cannot be 
employed in quantitative phytoplankton sampling and 
it have been developed primarily for quantitative zoo-
plankton sampling. The sedimentation method was 
first proposed by Volk and it has been widely used in 
oceanographical studies (Sukhanova, 1981). The ad-
vantages of sedimentation method is more retention of 
cells than filtered method. Chlorophyta was the domi-
nant group by SM and similar observations were made 
by many researchers in a number of beels such as 
Dighali beel, Dora beel, Ghorajan beel, Sondora beel, 
Deepor beel etc. of Assam (Acharjee et al., 1998; 
Bhuyan et al., 2009; Sharma, 2012, 2015). Sharma 
(2004) recoded Bacillariophyta as a dominant group 
followed by Chlorophyta and Cyanophyta in Samuajan 
beel. The highest number of species recorded in Bil-
dora Beel (18 species by SM) can be attributed to this 
seasonally open beel getting connected to its adjoining 
Kulsi River during the southwest monsoon season. 
Blooms on Anabaena sp. and Microcystis sp and high-
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Table 5. Range of diversity indices of phytoplankton by FM and SM. 

Diversity indices 
Filtered method Sedimentation method 
Min to Max Min to Max 

Dominance (D) 0.158 (Siligurijan) to 0.861 (Kachadhara) 0.116 (Bildora) to 0.649 (Mer) 
Richness 0.281 (46 Morakolong) to 1.717 (Siligurijan) 0.642 (Mer) to 1.652 Bildora) 
Evenness (e^H/S) 0.290 (Jaluguti) to 0.980 (46 Morakolong) 0.178 (Mer) to 0.642 (Bildora) 
Shannon (H’) 0.297 (Kachadhara) to 2.031 (Siligirijan) 0.576 (Mer) to 0.448 (Bildora) 
Simpson (1-D) 0.139 (Kachadhara) to 0.842 (Siligurijan) 0.3513 (Mer) to 0.884 (Bildora) 

est density of Chlorophyta and Cyanophyta were re-
corded in Mer Beel partly because of application of 
supplementary feed for rearing of fingerlings in pen 
enclosure. Chlorophyta grow in waters of a great range 
of salinity, varying from oligotrophic freshwaters to 
those that are marine and supersaturated with solutes. 
Under excessive conditions of nutrient loading 
(primarily phosphorus), slow moving or stagnant wa-
ter, and warmth, cyanobacteria may proliferate. Cha-
ran beel, which is another seasonally open beel receiv-
ing flora from its parent river (R. Kolong) through a 
connecting channel (Khanajan) and Siligurijan Beel 
connected to Brahmaputra River during the monsoon 
recorded highest second number of species by SM. 
Least number of species was recorded in Deepor Beel 
and 46 Morakolong beel indicating that both beels are 
not properly manage and gradually losing their phyto-
plankton diversity. The highest number of Bacillario-
phyta was recorded in Deepor beel due to revival of 
seasonal connection of the beel with River Brahmapu-
tra during the southwest monsoon season. Deepor Beel 
is importance beel of NER region and have been de-
clared as a Ramsar site. Euglenoids live in hard or soft 
water habitats of varied pH and light levels -mainly 
marshes, swamps, bogs and other wetlands with an 
abundance of decaying organic matter. Their popula-
tions thrive under high nutrient levels and are, there-
fore, useful bio-indicators of such conditions. The 
highest number of Chrysophyta was recorded in Jalu-
guti beel which was closed beel. They are usually most 
abundant and diverse in freshwaters of neutral or 
slightly acidic pH with low conductivity, alkalinity 
and nutrient levels as well as colder temperatures.   
Lowest value of dominance index (0.158) and highest 
value of richness index (1.717), Shannon’s index 
(2.031) and Simpson’s index (0.842) were recorded in 
Siligurijan beel while highest value of evenness index 
(0.980) was recorded in 46 Morakolong beel by FM 
showed good environmental quality due to seasonally 
open beels. On other hand, lowest value of dominance 
index (0.116) and highest value of richness index 
(1.652), evenness index (0.642), Shannon’s index 
(0.448) and Simpson’s index (0.884) were recorded in 
Bildora beel by SM showed better environmental qual-
ity due to seasonally open beel among other beels. 
Highest number of species (18) recoded in Bildora 
beel is also indicator of good water environment. Dur-
ing the present study the average Shannon’s index was 
found to be highest in Bildora Beel followed by Silig-
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urijan Beel and minimum in Kachodhara Beel. The 
value of these indices indicates the species number 
richness was higher in Bildora Beel followed by that in 
Siligurijan Beel. The advantage of this index is that it 
takes in to account the number of species and the 
evenness of the species. This index is increased either 
by having additional unique species or by having 
greater species evenness. It was reportedly heavily 
infested with floating macrophytes which was cleared 
by AFDC Ltd, Guwahati, a few years back. Bildora 
and Siligurijan beels during the monsoon season hav-
ing oligotrophic tendencies. In the present study, the 
highest value of Simpson’s index was recorded in Bil-
dora Beel (0.884) and Siligurijan Beel (0.842) which 
suggest greater species diversity in the seasonally open 
beels. The minimum value recorded in Kachodhara 
Beel (0.139) and Mer beels (0.351) showed lower spe-
cies diversity denoting eutrophic condition. 

Conclusion 

Quantitative study of phytoplankton by FM and SM 
were significance difference. Analysis of phytoplank-
ton by FM and SM proved that species diversity as 
well as species number were more in SM than FM due 
to maximum retention in SM and exclusion in FM. 
This research will be helpful for further research in 
quantitative as well as qualitative study of phytoplank-
ton.   
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