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PREFACE

The diversity of plankton communities in natural freshwater has been shown to
increaseecosystem stability and resource use efficiency. The fact that plankton species inhabit
an open fluid environment places some particular constrains to aquatic ecosystems that are
absent in their terrestrial counterparts.The positive effect of species diversity on the
production and temporal stability of terrestrial plant communities has been studied
extensively both theoretically and empirically. Plankton play a huge role in the food web.
Plankton are incredibly important to the ocean ecosystem, and very sensitive to changes in
their environment, including in the temperature, salinity, pH level, and nutrient concentration

of the water.
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INTRODUCTION

River ecosystems support a disproportional large fraction of its biodiversity, while
acting as a significant corridors for the movement of flora, fauna and nutrients. Freshwater
environments supply water for drinking, growing crops, manufacturing, energy and
transport.Plankton and fish are the major biotic components that maintained the biodiversity
and ecosystem functions (Ganie et al., 2018.).The productivity of any aquatic water body
depends on the amount of plankton present in the said water body (Guy, 1992). The position
they occupy in the trophic level makes them more vulnerable and highly sensitive to even a

small degree of environmental changes, hence they act as indicators of water quality.

Phytoplanktons are considered as the basic members of aquatic ecosystems and hence
their change of aquatic medium's water quality. The phytoplankton is mainly classified into
four classes: Bacillariophyceae, Chlorophyceae, Cyanophyceae and Eglenophyceae( Manthri
et al., 2014). The number of species of phytoplankton serves to determine thequality of a
water body (Bahura et al,, 1991). In water bodies, the seasonal qualitative and quantitative
variations occur in the plankton communities and their densities vary according to the nature

of water.

Zooplanktons constitute the Protozoans, Rotifers, Cladocerans and Copepads.
Zooplankton act as a connecting link between primary producers (phytoplanktons) and
higher consumers (mostly fishes) in aquatic food webs. They occupy in intermediate position
in the food web and mediate the transfer of energy from lower to higher trophic level
(Water et al.,1977). Zooplankton diversity is considered to be an important limiting factor in

ecological water quality assessment.



AIM AND OBJECTIVES

1. Qualitative and quantitative study on Plankton diversity in fresh water
ecosystem

2. To determine the water quality of dwelling and non-dwelling water body

MATERIALS AND METHODS

Study area: The study was conducted in one major river system that runs over Nongstoin
town. This river runs a distance of approximately 5.6 Kms through the Nongstoin town which
is the headquarter of the West Khasi Hills District, Meghalaya in the Eastern Himalayas
during April, 2022. The topography of the basins is hilly, situated at an altitude of 1400m
ASL. Three sampling sites, on river Nondein were selected for the present study. Selected
locations are: Up stream (25.5307822N; 91.2559316E), Down stream (25.5127926N;
91.2606909E) and Town area (25.5196238N; 91.2635598E).

Major Drains contributing to Pollution in Nonbah River: There are 5 major drains which pass
through Nongstoin town that discharge the untreated sewage and municipal wastes into the
Nonbah River. The drains locations with GPS Co-ordinates are: Drain near fish market, New
Nongstoin (N 25°31.121"' E 91°15.897") , Drain near Market Complex, New Nongstoin (N
25°31.132" E91°15.878"), Drain near Govt. L. P School, New Nongstoin (N 25°31.170' E
91°15.839"), Drain at Dong Speng Thawlang Mlah, New Nongstoin (N 25°31.232' E
91°16.021"), Stream near Bishop House, New Nongstoin (N 25°31.530' E 91°16.194").
Therefore we select this river to assess the water quality and diversity of plankton by
comparing the upstream, downstream and town area of this river system. Map below

indicated the catchment area of Nonbah River.
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Samplings method;

Samplings were made to record the physico-chemical, phytoplankton and zooplankton
characteristics. Rainfall data was obtained from the local meteorological unit, Shillong. Field
data like water temperature, Hardness, Alkalinity, free Carbon dioxide, Dissolved Oxygen

and pH were measured.



Samplings of phytoplankton and zooplankton were carried out from the surface watey, by
towing the phytoplankton and zooplankton nets (mouth diameter 0.35 m) made up of bolting
silk cloths (No. 30 and 10, Mesh size -48 and 158 pm), for half an hour. The collected
samples were preserved in 5% neutralized formalin for further analysis. For the quantitative
analysis of phytoplankton, the settlement method described by Sukhanova (1978) was
adopted. Phytoplankton and zooplankton were identified using the standard works of Hustedt
(1930), Venkataraman (1939), Prescott (1962), Desikachary (1959 and 1987), Hendey
(1964), Steidinger and Williams (1970), Taylor (1976), Anand (ef al.1989) and Santhanan (et
al.1987), Davis (1955), Kasturirangan (1963), Newell and Newell (1986), Deboyd Smith

(1977), Wimpenny (1966), Todd and Laverack (1991) and Perumal (ef al. 1998)

Statistical analysis: For the quantitative analysis of plankton, 500 litre of water was filtered
through a bag net of same mesh size and the numerical plankton analysis was carried out
using a binocular microscope. Biodiversity indices were calculated following the standard

formulae:

i.  Diversity index: H = -X pi Inpi
Where,
H = Shannon diversity index
S = Total number of species in the community
pi = proportion of S made up of the i species
ii.  Richness:S = Number of species
iii.  Evenness: Ey= H/H’ ,,.x=H/InS
Where,
Ey= Shannon's equitability
H= Shannon diversity index

Hupx=InS



iv.  Dominance index, d = Npa/ N
Where,
Nmax = the number of individuals in the most abundant species,
N = the total number of individuals in the sample.

v.  Sorensen similarity index, QS=2C/a+b+c
Where,
a, b and c¢= number of species in samples a and b, respectively
C= number of species shared by the three samples
QS = the quotient of similarity
(Shannon and Weaver, 1949; Gleason, 1922; Pielou, 1966).
Analysis of Variance (F) tests were made for comparing among location sites. All these

statistical analyses were performed statistically using Microsoft excel.

RESULTS AND DISCUSSION

Table :1. List of Plankton species collected from three sampling station.

Plankton Species Down stream Up stream Town area
Phytoplankton
Spirogyra sp. 10 3 0
Oscilatoria sp. 7 6 18
Microcystis sp. 1 0 0
Actinophys sp. 1 0 0
Microspora sp. 1 2 0
Amorpha ovalis 1 1 0




[ Dinobryon sp. 1 0 2
Docidium sp. 0 2 3
Stauroneis sp. 0 7 0
Diatoma sp. 0 13 )
Closterium. 0 3 0
Pedestrum sp. 0 2 0
Sirogonium sp. 0 0 7
Trichocerca sp. 0 0 -
Vorticella sp. 0 0 9
Politoma sp. 0 1 0

Zooplankton
Keratella sp. 1 0 0
Naplius sp. 1 3 0
Brachionus sp. 1 0 0
Paramecium sp. 1 2 0
Bosmina sp. 0 7 4
Alona sp. 0 3 0
Porifera 0 2 0
Anuraeopsis sp. 0 0 3
Daphnia sp. 0 0 2
Frontonia sp. 0 0 4
Species richness 11 15 11
Number of individual 26 i 60
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Figure:3. Species of Phytoplankton
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Figure:4. Species of Zooplankton

Table: 2. Diversity measure comparing three sampling station.

Up Stream Town area Down Stream
Species richness (S) 15 11 11
Shanon Weiner Index (H) 2.5 1 1.8
Eveness Ey 0.89 0.92 0.59
Dominance (D) 0.36 0.64 0.45




Table: 3, Physico-chemical parameters from three sampling sites

Up Stream Town area Down Stream
pH 6.9 5.9 6
D.0 mg/L 8 6.4 6.64
Free CO2 mg/L 6 4
Hardness mg/L 88 200 180
Alkalinity mg/L 14 12 13
Temperature’C 14 18 16
M Up Stream
B Town area A
 Down Stream
1.8
0830820, 50 0.360-640.45
T
Species richness S Shanon Weiner Dominance D
Index H
Figure: 4. Diversity measure comparing three sampling station.
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Figure: 5. Physico-chemical parameters from three sampling sites




Table: 4. Sorensen similarity index (Q)

Sorensen similarity Down stream Up stream Town area
index (Q)

Down stream - 0.4 0.2

Up stream - 0.3

Plankton species collected:

For any scientific utilization of water resources plankton study is of primary interest
(Jhingran, 1985). A total of 26 planktons were identified from the Selected locations. 15
species were identified from Up stream, 11 from Down stream and 11 from Town
Area.Phytoplankton forms the vital source of energy as primary producers and serves as a
direct source of food to the other aquatic plants and animals (Battish, 1992).0ut of 26
Plankton16 species were identified as Phytoplankton. Zooplankton are one of the most
‘important biotic components influencing all the functional aspects of an aquatic ecosystem,
such as food chains, food webs, energy flow and cycling of matter (Battish, 1992). Total

number of 10 species of Zooplankton were identified in the comparative study.
Shannon Diversity Index:

The Shannon index is a diversity index, the higher the value of ‘H’ the greater is the

diversity. The maximum value ‘H’ can be more than 1. Total diversity depend on:

1. The number of species or number of parts so called the velocity components.
2. The evenness component on the distribution of relative abundance higher over all
the diversity occurs when the number of species and the evenness components are

large (low dominance).




The diversity can be used as a good measure for measuring or studying the effects of
individual pollution because individual waste and sewage always reduce the natyral
diversities of the system into which they are discharged.

From Table: 4. It was recorded that diversity of species in Up stream is higher
compared to the diversity found in Town Area and Downstream. The reason could be the
water is less polluted or pollution free and was suitable for different species to live in and
reproduce. While on the other hand the water in the Downstream is polluted as waste material
is thrown by people into it and it has made the environment of Downstream unsuitable for

many other plankton to thrive in to as a result, the diversity of species is less.

Physico chemical parameters:

The physico chemical variables of water analyzed in each sampling stations is as presented in
(Table 3 and Figure 3). pH is an important indicator for measuring the overall causes of
habitat diversity. pH values recorded ranges between 5 to 6.9at different sampling stations.
pH recorded in Upstream is 6.9, Town Area is 5.9 and Downstream is 6.Low pH < 5.0 can
severely reduce aquatic species diversity. However, pH range recorded were at an apt for
planktonic growth at all three stations thereby suitable for aquatic life. Dissolved oxygen
(DO) is the sole source of oxygen for all the aerobic aquatic life. DO reflect the water quality
status and physical and biological processes in waters and show the metabolic balance of a
river system. DO is one of the important indicators of water quality and essential for the
survival of aquatic organisms. The colder the water, the more oxygen it dissolved; warmer
water, less oxygen is dissolved. DO recorded at different sampling sites varied between 6 to 8
mg/L.The DO recorded in Upstream is 8 mg/L, Town Area is 6.4 mg/L and Downstream is

6.64 mg/L. The higher DO level can be due to lower temperature and turbulent flow of rivers.



Here, we observed the water in Upstream is colder hence more oxygen dissolved compared to
Town Area and Downstream. The reasons could be the water body in Upstream is Jess
polluted compared to the other two stations. Free CO, is carbon dioxide that exists in the
environment. It is present in water in the form of a dissolved gas. Free CO, recorded range
between 2 to 6 mg/l at different sampling stations. The Free CO, recorded in Upstream is 2,
Town Area is 6 and Downstream is 4. High CO, can severely reduce aquatic species
diversity due to the disposal of wastes and sewage in the water body.Alkalinity is a measure
of weak acid present in water and of the cations balanced against them.Alkalinity is also in
important considering the treatment of wastewater and drinking water because it influences
cleaning processes such as anaerobic digestion. It ranged between 12 to 14 mg/L at different
sampling stations. Alkalinity ranges at 14 mg/L in Upstream, 12 mg/L in Town Area and 13
mg/L in Downstream. The Alkalinity in Upstream is high as the water body is pollution
freeand it indicates thatThe Total Hardness is determined by cations that form insoluble
compounds with soap and it correlated with calcium, alkalinity, and pH and it was recorded
between 88 to 200 mg/L at different sampling stations. Town Area recorded the highest total
Hardness of about 200 mg/L. This is because the water body of Town Area is exposed with
waste product from different drainage system of the town. Water temperature plays a vital role
to determine the biotic and abiotic characteristics of the aquatic ecosystem. Temperature is a
critical factor for seasonal periodicity of phytoplankton (Chari,1980).In the present study
water temperature fluctuated between 14 to 18°C across the sampling sites.The recorded
temperature ranges 14 in Upstream, 18 in Town Area and 16 in Downstream.Lower water

temperature was recorded in Upstream due to low waste disposal.



CONCLUSION

The Nonbah River rises from the uphill region of Nongstoin in West Khasi Hills District. The
river is also joined by another source coming from Nondein and finally after passing the
ravines and gorges joined the Kynshi River. As it is in the commercial areas, the waste,
garbage etc generated from the local markets, shops, houses are ultimately discharged into
the water body thereby deteriorating the water quality. There is no industrial estate; however

there is isolated small scale industries located in the catchment of the river.

The terms biodiversity and ecosystem have a complicated relationship as the structure of the
ecosystem 1is irretrievably linked to the species diversity and its distribution.The present
study is providing baseline information concerning Plankton distribution, population
density, species diversity, richness and evenness. It also alarms the constant track of

Plankton diversity in the area.
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