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ABSTRACT: Wetland is most productive ecosystems in the biosphere. Its supports the growth of 

organisms and maintain the biodiversity, which inhabitants inside and outer surface of the wetland 

water. Hydrology of wetland gives idea about physical and chemical properties of water and their 

relationship with ecosystem. Investigation was done base on correlation between abiotic factors and 

zooplankton diversity of wetland. Phytoplankton is an integral component of freshwater wetlands, 

which significantly contributes towards developmental of zooplankton and fish diversity. present 

report is based on relationship between zooplankton diversity and abiotic factors during pre, middle 

and post winter time period of 2016-17 at sodav bandharan (Temporary wetland) near Vellan Village, 

Kodinar. 
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1. INTRODUCTION 

Wetland ecosystems are among the most productive ecosystems in the biosphere. wetland receives 

surface water inputs from streams (surface run off), precipitation, overland flow and subsurface 

water inputs from surface infiltration, stream zones and ground water. these different inputs are 

important to wetland productivity as they contain markedly different quantities and qualities of 

transported nutrients [1] [2] and organic matter. wetlands are recognized as ecosystems that harbour 

high biological entities, provide suitable habitat for millions of people. Due to encroachment of  
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human society,it is faceing  threats as results of human activities and endangered for aquatic 

sustanability. this is a common trend throughout the world [3]. Ecosystem wetlands are highly 

volatile. they are vulnerable to environmental fluctuations. although wetland biodiversity constitutes 

a significant portion (e.g., 15-20%), of the total biodiversity of the indian subcontinent [4],though 

studies of wetland ecosystems are limited[5] increasing anthropogenic interventions influence in 

and around aquatic systems and their catchment areas have contributed to a larger extent towards 

deterioration of water quality leading to accelerated eutrophication. the hydro geochemical 

characteristics and phytoplankton biomass of water bodies are not constant and fluctuate with 

seasonal variation as well degree of pollution[6]. Phytoplanktons are integral components of 

freshwater wetlands, which significantly contributes towards succession of development of 

zooplankton dynamics and fish [7].community structure dominance and seasonality of 

phytoplankton in tropical wetlands are highly variable and are functions of nutrient status, water 

level, morphometry of the underlying substrate and other regional factors [8]. phytoplankton’s form 

the main producers of nitrients of an aquatic ecosystem which control the biological productivity. 

The zooplankton is divided into two groups. temporary flora and permanent flora. temporary 

plankton consists of planktonic eggs and larvae of the members of the benthos and 

nekton.[9][10][11] permanent plankton includes all animals that live their complete life cycles in a 

floating state and the temporary plankton particularly are in abundance in coastal areas. it is 

characteristically seasonal in occurrence, though variations in spawning time of different species 

ensures its presence in all seasons.[12][13] they are absent in fresh water. the ciliate protozoans are 

represented mainly by the tintinnids, which are between 20 and 640 microns in size and sometimes 

occur in vast numbers. oysters, mussels, other marine bivalves and snails begin life as planktonic 

larvae. the wing snails (Pteropoda) spend their entire life cycles as plankton.[14][15] 

 

2. MATERIALS AND METHODS 

2.1 Sample collection Points 

Three sampling points was selected of wetland (Sampling Points) with specific GPS location, 

suitable depth and surface. Samples were collected in plastic bottle. (non metallic, free-flushing 

sample recommended for general purpose of water sampling), For physicochemical analysis 

approximately 5 liters samples was collected less than 2 feet of wetland water. Time and temperature 

was note down and transferred all sample as soon as possible to laboratory for further analysis. 

Temperature range was 18 0c to 21 0C during sampling time (winter period). Plankton sample were 

collected with plankton net (20µm mesh size) 
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Fig 1: Wetland Site from Google Map    Table 1: GPS Location of Collection Site 

2.2 Sample collection for zooplankton Analysis 

One liter water sample was collected each three collection point with Plankton net (0.20 microne). 

Added 4% formalin solution in collected samples bottle and stay it for 48 hrs, after incubation time 

period drop count method was used for identified plankton diversity. 

2.3 Physicochemical Analysis 

Primary Examination has done base on physical examination of water sample by Color, odor and 

turbidity. PH and conductivity measured by pH meter and conductivity meter. T.S, T.D.S., D.O., 

B.O.D., water hardness and chloride estimation done by as per APHA 2012 

2.4 Statistical Analysis 

Statistical analysis has done by simple method use mode, average and group average with Microsoft 

excel program. 

3. RESULTS AND DISCUSSION 

Wetland is a great ecosystem because its support wide varieties of biodiversity. In this project water 

samples collected from tree site of Bandhara with specific GPS location (figure: 01 & table: 01) 

physicochemical parameter were studied as per standard method of collected water sample manual. 

there were 15 Physico-chemical parameters selected for analysis of wetland water and it can 

compared with standard water analysis data of Indian standard water guide manual. parameters are 

Temperature, pH, Conductivity, T.S., T.D.S., D.O., B.O.D., water hardness., Clorinity, alkalinity, 

acidity and NaCl concentration of water samples.(Table:02) temperature range was 19 0c to 21.010c 

during sampling period. pH range of wetland water was 7.6 to 7.9, it was normal in range as per 

standard but higher pH  and conductivity was recorded on Jan-27. It was indicated that salts 

concentration may higher during that time period. A result of dissolved oxygen (D.O) and biological 

oxygen demand (B.O.D) was in 8.0 to 9.9 mg/L range and it was good for aquatic life in water. T.S. 

and T.D.S. data were highly fluctuate during sampling and analysis. T.S. range was 6970 mg/L to 

9000 mg/L, and TDS range was 1930 mg/L to 3080 mg/L the results of T.S and T.D.S was 

comparatively higher than normal range so, water is not directly use for agriculture and drinking 

purpose, it’s also unsafe for normal aquatic life. Water hardness results saw that salts concentration 

ranges between 260 mg/L to 384 mg/lit and its increase during sampling time period.  Plankton lives 

in water and it’s fluctuated with physicochemical property of water (Abiotic factors) more than 15 

Sr.No Sodam Bandharan Site Location 

1 N20.43’ 10.5” E 070.48” 51.9” 

2 N20.43’ 0.15” E 070.48” 44.9” 

3 N20.43’ 48.6” E 070.48” 35.9” 
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zooplankton ssp. isolated during analysis. greatest diversity of zooplankton noted on 20-Nov/2016 

sampling point: 02 (86.22 %)  (Table: 03) and qualitative analysis of zooplankton completed by drop 

count method, isolated 15 spp. of zooplankton in which Globigerina rubescense(10.33 %), 

Sapphirina  nigromaculata(10.0 %) and Acrocalanus longicorhis(9.6% ) were predominant found 

during analysis.(Tablel:4a) all isolated spp. classified base on their phylum, order, family,  

classes ,genus and spp. and prepared a systematic classification of zooplanktons.(Table:4b) 

Zooplankton and phytoplankton are very important biotic factor maintaining water body ecosystem. 

They also serve as bioindicator of water body system and maintain wetland ecosystem. During 

analysis isolated 15 spp. of zooplankton with different concentration (figure: 02) in which Temora 

discadata, Centropages tenuiremis and Calanopi minor (Figure: 01, 02&03) were predominant spp. 

as water indicator of wetland.  

 

Figure-3 Temora discadata Figure-4 Centropages tenuiremi Figure-5 Centropages tenuiremis 

4. CONCLUSION 

Biodiversity of zooplankton at barda bandharan was fluctuated with Abiotic parameters. During 

study sampling point number: 03 has highest diversity of zooplankton where fish concentration is 

predominant than other sites. Globigerina rubescense (10.33 %), Sapphirina nigromaculata 

(10.0 %) and Acrocalanus longicorhis (9.6%) were predominant were predominant during study. 

Zooplankton spp. was fluctuated with physicochemical parameters and it may balance water body 

ecosystem. 
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Table 2: Physico-chemical Analysis of Water sample 

 

 

Date 20/11/2016 24/12/2016 27/01/2017 7/02/2017 

Location 1 2 3 1 2 3 1 2 3 1 2 3 

Time 7:45 8:01 8:20 8:15 8:31 8:49 9:2 9:2 9:45 8:32 8:43 8:54 

Temp. 19.7 19.5 19.4 20 20.2 20.1 19 19.5 19.2 20.1 20.0 20.2 

Color Clear 

Order Slightly smell 

pH 7.60 7.73 7.81 7.78 7.81 7.83 7.92 7.80 7.82 7.84 7.92 7.89 

Conductivit

y 

µs/20 

22.1 21.7 21.4 21.7 22.9 24 24.6 24.4 24.6 

23.0

1 

 

23.2

0 

 

24.2 

T.S. 

mg/L 
7 800 7 915 8000 7300 8900 7900 6970 7770 7010 9000 8600 

870

0 

T.D.S 

mg/L 
1930 2010 2011 2000 3000 3080 2020 2570 2080 3000 2001 

275

2 

D.O. 

mg/L 
8.1 8.0 8.2 7.8 9 8.9 9.3 9.8 9.5 9.7 9.2 9.9 

B.O.D. 

mg/L 
2.0 2.5 2.1 3.5 3.7 4.0 2.7 3.0 2.8 2.3 2.0 2.0 

Water 

hardness  

mg/L 

310 290 315 300 260 320 384 360 396 380 350 390 

Clorinity 

mg/L 
632.3 645.5 635.4 613.8 

612.

5 
615.0 693 685 697 920 970 840 

Salinity 

mg/L 

1012.9

4 

1064.

25 

1048.

41 

982.3

4 

979.

62 

985.2

3 

1143.4

5 

1130.2

5 

1150.0

5 
1518 1600 

138

6 

Alkalinity 

mg/L 
4500 4670 4635 4200 4500 6150 5900 5750 5800 5700 5820 

572

3 

Acidity 

mg/L 
3500 3600 3240 3400 2600 3080 4200 3800 3680 4300 3620 

358

0 

NaCl Con. 

mg/L 

1023.8

4 

1064.

25 

1048.

41 

1011.

9 

1008

.9 

1014.

7 

1110.1

8 

1097.3

7 

1118.6

8 
1473 1553 

134

5 
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Table 3: Zooplankton variations during sampling time period 

Sodav Bandharan 

20/11/2016 

(Wetland) 

Sampling 

Station 

Abundance in 

units observed/L 

No. of species 

observed/total 

species 

% of Diversity 

1 112 11/15 73.33 

2 121 13/15 86.66 

3 109 10/15 66.66 

 

Sodav Bandharan 

07/02/1017 

(Wetland) 

Sampling 

Station 

Abundance in 

units 

observed/liter 

No. of species 

observed/total 

species 

% of Diversity 

1 121 10/15 66.66 

2 100 12/15 80.00 

3 114 10/15 66.66 

3 114 10/15 66.66 

 

 

 

 

 

 

 

Sodav Bandharan 

24/12/2016 

(Wetland) 

Sampling 

Station 

Abundance in 

units 

observed/liter 

No. of species 

observed/total 

species 

% of 

Diversity 

1 100 10/15 66.66 

2 98 9/15 60.00 

3 110 12/15 80.00 

Sodav Bandharan 

27/01/2017 

 

(Wetland) 

Sampling 

Station 

Abundance in 

units 

observed/liter 

No. of species 

observed/total 

species 

% of 

Diversity 

1 103 11/15 73.33 

2 112 13/15 86.66 

3 101 10/15 66.66 
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Table 4 (a) Quantitative Analysis of Zooplankton (Vellan Village) 

 

 Name of species 

Abundance in no./li of 

Barda (Wetland)at Three 

station 

Representation by 

group and 

individual 

genus/species 

 Zooplankton 1 2 3 Total AVG 
%  of 

group 

1 Temora  turbinata  12 00 10 22 7.3 5.5 

2 Temora discadata  10 09 07 26 8.6 6.5 

3 Calanopi minor  14 08 03 25 8.3 6.3 

4 Labidocera acuta 13 12 00 25 8.3 6.3 

5 Centropages tenuiremis  12 09 07 28 9.3 7.1 

6 Acrocalanus longicorhis  14 12 03 29 9.6 7.3 

7 Tortanus burbatus  11 05 03 19 6.3 4.8 

8 Euchaeta marina  06 07 04 17 5.6 4.3 

9 Sapphirina  

nigromaculata  

12 11 07 30 10.0 7.6 

10 sapphirina ovatolancelata  08 09 03 20 6.6. 5.0 

11 Corycaeuscatus  10 12 07 29 9.6 7.3 

12 Clytemnestra    13 05 09 27 9 6.8 

13 Oithona spinirostris  12 12 06 30 10 7.6 

14 Tintinnopsis  nordqvisti 15 11 10 36 12 9.13 

15 Globigerina rubescense 11 10 10 31 10.33 7.8 

  Total  173 132 89 394 131.3 …… 

Table 4 (B): Systematic Classification of Zooplankton (Vellan Village) 

Z
o
o
 p

la
n

k
to

n
 

Phylum Class Oder Family Spieces 

 

Arthropoda 
Maxilopoda Calanoid 

Temoridae  Temora  

turbinata  

Temora 

discadata  

Pontellidae  Calanopi minor  

Centropagidae  
Labidocera 

acuta 
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Centropages 

tenuiremis  

Paracalanidae  
Acrocalanus 

longicorhis  

Tortanidrae  
Tortanus 

burbatus  

Euchaetidae  Euchaeta marina  

Poecilostomatoida 
Sapphirinidae 

Sapphirina  

nigromaculata  

sapphirina 

ovatolancelata  

Corycaeidae Corycaeuscatus 

Harpacticoida  Peltidlidae  Clytemnestra    

Cyclopoida Oithonidae 
Oithona 

spinirostris  

Ciliophoaa  Spirotrichea  Tintinnida Codonollidae 
Tintinnopsis  

nordqvisti 

Foraminifera  Polythalamea  Globigerinida  Globigerinidae 
Globigerina 

rubescense 

 

 

                   Figure: 02 Quantitative Diversity of Zooplankton 
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