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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 (<25p) 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™ to 3808 cells L*in FM
while 1.55x10* cells L™ to 12.33x10°cells L 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.
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INTRODUCTION monsoon season (June to September) in India (Madhu
. . . . . et al., 2017). The Northeast region (NER) in India is
India has extensive wetlands mainly associated W'thamongst the highest rainfall regions of the world
the Ganga and Brahmaputra rivers systems, which arﬁ?ajeevaret al., 2006). Studies on diversity of phyto-
collectively termed as floodplain wetlands. These i plankton from ihe beels of Assam are limited amdfr
clude abandoned river channels (ox- bow lakes}, tec . taq (Goswami and Goswami, 2001: Sharma, 2004
tonic depressions, sloughs, meander scroll depressi 2012, 2015: Bhuyaret al., 2009')_ This study was
anq So on, which are ellther connected fo theirrpare aimed to differentiate between filtered and sedit@en
adjacent rivers or receive floodwaters and/or sarfa tion methods for assessment of phytoplankton dityers
runoff from their catchments. These wetlands are 10 5,4 ghndance in selected wetlands in Assam, India.
cally known as beel in Assam, India. Assam has more '
than 100,000 hectare constituting 49.45% waterdsodi MATERIALSAND METHODS

of the state. Beel fisheries are an important camepd The present study was conducted during June 2015 to

o e ey AU 2015 (e o) i e e (g i
trict), Bildora beel, Deepor beel, Siligurijan beel

of aquatic ecosystems |ncIu_d|ng beels_. Since, th.ey(Kamrup district) Charan beel, 46 Morakolong beel,
form the base of the ecological pyramid as a major

. . Jaluguti beel, and Kachodhara beels (Morigaon dis-
component of primary producers. These unicellular

: trict) of Brahmaputra valley, Assam, India. Frontlea
organisms have chlorophyll and release oxygep) (O
by immobilizing carbon dioxide (G during photo- wetland, 3 samples each for both FM and SM were

synihess and are responsie or at least hther - CO1S600 % ee ere ocatons o ook,
global primary productivity. Most of the aquatigan- ysIS.

; X S . . been given in Tablel.
isms including fishes thrive on phytoplankton foeir
growth and energy requirements either directlynoli-i Two methods had been followed for phytoplankton

rectly and thus constitute an important compondnt 0sample collection viz; filtered method and sedimaent

. . - tion method respectively. For filtered method, we f
the food We.b.' Diversity of p_hytoplankton gnd b|_0log tered 50 litre water through a phytoplankton fier
cal productivity of an aquatic ecosystem is greatly

fluenced by hydrological regimes during the soutsiwe (mesh size 25 ) at three different locations avid ¢

ISSN : 0974-9411 (Print), 2231-5209 (Online) AlgRts Reserved © Applied and Natural Science Fotimadawww.jans.ansfoundation.org



Jeetendra Kumagt al. / J. Appl. & Nat. Sci. 9 (4): 2285 - 2290 (2017)

Table 1. Overview of the selected beels located at districts

lected the filtered samples in 100 ml plastic lestthnd
of Assam.

preserved them with 0.2 ml Lugol’'s solution. Fodise

mentation method, we collected 1000 ml water sample Location/ Re- Area Connectivity

in plastic bottles at three different locations gre- Beels gions/ Areas (ha)

served them with 2-3 ml Lugol’s solution. The sam- Mer Nagaon 19 Closed

ples were stored in ice box in the field for theans- Bildora Kamrup 35 Seasonal open

portation to the laboratory. The samples of plastit Deepor Kamrup 424  Seasonal open

tles were placed in a 1000 ml measuring cylinder fo Siligurijan Kamrup 9 Seasonal open

settle the phytoplankton and stored in dark at tiem- aran Morigaon 60 Seasonal open
. . 46Morako- Morigaon 78 Seasonal open

perature for 24- 48 hour. A siphoning procedure was long

followed to obtain 50 ml concentrates. Jaluguti Morigaon 35 Closed

One ml of the concentrated sample was examined Mi-kachodhara Morigaon 85
croscopically under an electronic microscope ofX00 ] } _
magpnification in a Sedgwick—Rafter counting chamber @nd Dinoflagellates (Dinophyta) were recorded dyrin
Chain-forming cells were counted on per cell basig 3 months sampling period (Table 2). Bacillariophyta
empty cells were excluded. Taxonomic criteria andWas dominant group followed by Chlorophyta and
diagnosis for phytoplankton identification were migi ~ Cyanophyta in FM whereas Chlorophyta was dominant
based on Bellinger and Sigee (2010), Cox (1996)group_followed by Bacillariophyta and Cyanophyta in
Dominance index, Richness index, Evenness indexSM (Fig. 2). . o
Shannon index and Simpson index were widely usedlhe number of species and abundance varied inrdiffe
for estimation of diversity indices (Shashi Shekbiar €Nt wetlands. Species numbers and phytoplankton den
al., 2008; Sultana and Gupta, 2009Past software Sities were always lower in filtered method thadise
was used to determine the various diversity indfoes ~Mentation method (Fig. 2) and it was recorded less

phytoplankton species (Paekal., 2008). than 2 per cent of total density (Fig. 3). The $&®c
recorded from 2 to 10 by FM whereas 10 to 18 by SM
RESULTS

respectively (Fig. 4). The lowest number of species
A total of 22 species from FM and 41 species fravh S WVas recorded in 46 Morakolon_g beel (2 species) by
(Fig. 1) belonging to Green Algae (Chlorophyta),BG filtered method, whereas the hlghest numb_er was re-
(Cyanophyta), Diatoms (Bacillariophyta), Euglenoids corded in Bildora beel (18 species) by sedimentatio
(Euglenophyta), Golden-Brown Algae (Chrysophyta)

Seasonal open

method. Total phytoplankton densities were recorded
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Fig. 3. Percentage contribution of phytoplankton in FM and

Fig. 1. Distribution of species number (in cell number) of
phytoplankton by FM (22 Nos.) and SM (41 Nos.) in beels of
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Fig. 2. Species (in numbers) recorded in different phyto-
plankton groups by FM and SM.

Fig. 4. Distribution of total phytoplankton species in
different beels of Assam by FM and SM.
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Table 5. Range of diversity indices of phytoplankton by FMi&M.

Diversity indices Fil_tered method Se_dimentation method

Min to Max Min to Max
Dominance (D) 0.158 (Siligurijan) to 0.861 (Kachad) 0.116 (Bildora) to 0.649 (Mer)
Richness 0.281 (46 Morakolong) to 1.717 (Siligurjjan 0.642 (Mer) to 1.652 Bildora)
Evenness (e"H/S) 0.290 (Jaluguti) to 0.980 (46 Muieng) 0.178 (Mer) to 0.642 (Bildora)
Shannon (H) 0.297 (Kachadhara) to 2.031 (Siligim)j 0.576 (Mer) to 0.448 (Bildora)
Simpson (1-D) 0.139 (Kachadhara) to 0.842 (Siligmi 0.3513 (Mer) to 0.884 (Bildora)

from 35 cells [*to 3808 cells [} from filtered method  est density of Chlorophyta and Cyanophyta were re-
while 1.55x10 cells Lto 12.33x16cells L* from  corded in Mer Beel partly because of application of
sedimentation method. The highest number of célls o supplementary feed for rearing of fingerlings impe
Chlorophyta, Bacillariophyta and Cyanophyta were enclosure. Chlorophyta grow in waters of a greagjea
recorded in Jaluguti beel, Deepor beel and Mer beebf salinity, varying from oligotrophic freshwatets
respectively (Table 3). those that are marine and supersaturated withesolut
Diversity indices of phytoplankton varied widely b Under excessive conditions of nutrient loading
FM and SM at selected beels (Table 4). Dominance(primarily phosphorus), slow moving or stagnant wa-
index, Richness index, Evenness index, Shannoxindeter, and warmth, cyanobacteria may proliferate.-Cha
and Simpson index were varied from 0.158- 0.861,ran beel, which is another seasonally open beelvec
0.281- 1.717, 0.29-0.98. 0.297-2.031 and 0.13920.84 ing flora from its parent river (R. Kolong) through

by FM while 0.116-0.649, 0.641- 1.652, 0.242- 0,644 connecting channel (Khanajan) and Siligurijan Beel
0.576- 2.448 and 0.351- 0.884 by SM, respectivelyconnected to Brahmaputra River during the monsoon

(Table 5). recorded highest second number of species by SM.
Least number of species was recorded in Deepor Beel
DISCUSSION and 46 Morakolong beel indicating that both beets a

The number of species and density in FM were in-not properly manage and gradually losing their phyt
variably lesser than SM due to exclusion of minute Plankton diversity. The highest number of Baciari
phytoplankton (<25 p) in the FM and higher speciesphyta was recorded in Deepor beel due to revival of
number and density recorded in SM were obviouslySeasonal connection of the beel with River Brahmapu
because most of the phytoplankton present in bael w tra during the southwest monsoon season. Deepdr Bee
ter were retained in the samples. Margalef (196@) ¢  is importance beel of NER region and have been de-
cluded that only 10% of all cells retained by netth clared as a Ramsar site. Euglenoids live in hargbér

a mesh size 40 pm and nets with very fine mesfssiz water habitats of varied pH and light levels -mginl
(e.g. 5-10 pm) catch small cells more effectivélgrt ~ marshes, swamps, bogs and other wetlands with an
coarse nets. However, a quantitatively importamhco ~abundance of decaying organic matter. Their popula-
ponent of the phyt0p|ankton may also pass throughtions thrive under hlgh nutrient levels and ar@réh
modern nets with fine meshes (McCartityal., 1974; fore, useful bio-indicators of such conditions. The
Durbin et al., 1975). Because of their selective and highest number of Chrysophyta was recorded in Jalu-
non- predictable filtering properties, nets canbet  guti beel which was closed beel. They are usuatigtm
employed in quantitative phytoplankton sampling andabundant and diverse in freshwaters of neutral or
it have been developed primarily for quantitatieemz  slightly acidic pH with low conductivity, alkalinjt
plankton sampling. The sedimentation method wasand nutrient levels as well as colder temperatures.

first proposed by Volk and it has been widely used Lowest value of dominance index (0.158) and highest
oceanographical studies (Sukhanova, 1981). The advalue of richness index (1.717), Shannon'’s index
vantages of sedimentation method is more retemion (2.031) and Simpson’s index (0.842) were recorded i
cells than filtered method. Chlorophyta was the dom Siligurijan beel while highest value of evenneste
nant group by SM and similar observations were madg(0-980) was recorded in 46 Morakolong beel by FM
by many researchers in a number of beels such aghowed good environmental quality due to seasonally
Dighali beel, Dora beel, Ghorajan beel, Sondord, bee 0pen beels. On other hand, lowest value of domimanc
Deepor beel etc. of Assam (Acharjee al., 1998; index (0116) and highest value of richness index
Bhuyan et al., 2009; Sharma, 2012, 2015). Sharma (1.652), evenness index (0.642), Shannon’s index
(2004) recoded Bacillariophyta as a dominant group(0-448) and Simpson’s index (0.884) were recorded i
followed by Chlorophyta and Cyanophyta in SamuajanBildora beel by SM showed better environmental gual
beel. The highest number of species recorded in Bility due to seasonally open beel among other beels.
dora Beel (18 species by SM) can be attributednito t Highest number of species (18) recoded in Bildora
seasonally open beel getting connected to its midpi ~ Peel is also indicator of good water environmenir-D
Kulsi River during the southwest monsoon season.ng the present study the average Shannon’s inéex w
Blooms onAnabaena sp. and\AicrocystiS sp and h|gh- found to be highest in Bildora Beel followed byl@l'
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urijan Beel and minimum in Kachodhara Beel. The 27-33.

value of these indices indicates the species numbegox, E. J. (1996). Identification of freshwater dias from
richness was higher in Bildora Beel followed byttima live material. Chapman & Hall

Siligurijan Beel. The advantage of this index iatth ~ Purbin. E. G., Krawiec, R. W. and Smayda, T. J. 897
takes in to account the number of species and the Seasonal studies on the relative importance oérmifft

. . E . size fractions of phytoplankton in Narragansett ba
evenness of the species. This index is increashdrei (USA). Mar. Biol. 323))’? 2p71_287_ g y

by having additional unique species or by having goswami, M. M. and Gbswami, N. (2001). Studies oo p
greater species evenness. It was reportedly heavily ductivity indicators in Mori beel of Assaritrop. Zool.
infested with floating macrophytes which was cléare 2&3:1-9.
by AFDC Ltd, Guwahati, a few years back. Bildora Madhu, N. V., Jyothibabu, R., Balachandran, K. K.nkly
and Siligurijan beels during the monsoon season hav ~ U. K., Martin, G. D., Vijay, J. G., Shiyas, C. A.ufta,
ing oligotrophic tendencies. In the present stuitig, G. V. M. and Achuthankutty, C. T. (2007). Monsoonal
highest value of Simpson’s index was recorded in Bi impact on planktonic standing stock an abundance in
dora Beel (0.884) and Siligurijan Beel (0.842) hic tropical estuary (Cochin back waters- IndiBjtuarine,

) . . L ' Coastal and Shelf Science. 73 (1-2): 54-64.
suggest greater species diversity in the seasoopdéy Margalef, R. (1969). Counting, In: R. A. Vollenweidér F.
beels. The minimum value recorded in Kachodhara Talling and D. F. Westlake (eds). A manual on métho
Beel (0.139) and Mer beels (0.351) showed lower spe  for measuring primary production in aquatic environ
cies diversity denoting eutrophic condition. ments including a chapter on bacterlaternational
Biological Programme. Oxford and Edinburgh, London.
Blackwell Scient. Publ. (IBP Handbk 12): 7-14.
arthy, J. J., Taylor, W. R. and Loftus, M. E. (497
Significance of nanoplankton in the Chesapeake bay
estuary and problem associated with the measureshent

Conclusion

Quantitative study of phytoplankton by FM and SM McC
were significance difference. Analysis of phytofan

ton by FM and SM proved that species diversity as  panoplankton productivity. Mar. Biol. 24(1):
well as species number were more in SM than FM due  7-16.

to maximum retention in SM and exclusion in FM. Park, S. J., Park, B. J. and Rhee, S. K. (2008). p2oative
This research will be helpful for further reseaich analysis of archaeal 16S rRNA aadhoA genes to esti-

guantitative as well as qualitative study of phyaogk-
ton.
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