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Abstract – The Phytoplankton distribution and diversity was studied with compare 

to the Physico-chemical parameters in Bhavanapadu Creek. A monthly sampling 

was carried out from December 2010 to November 2011 at 5 different stations. The 

four classes of phytoplankton comprises of 39 species and Bacillariophyceae were 

contributed (0-90%), more percentage of composition fallowed by Chlorophyceae 

(1-62%), Cyanophyceae (2-46%) and Pyrrophyceae (0-10%). The Phytoplankton 

population density and diversity depends upon the Physico-chemical parameters 

and showed significant correlation with the parameters like temperature, pH, 

ammonia, magnesium, phosphates and dissolved oxygen (D.O.). The Shannon-

weavers index (H) was 0.000 to 0.595. 
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1 Introduction 
 

The Bhavanapadu Creek is valuable resource for the aquaculture, salt pans and fishery for the local 

people. The present study was the distribution, abundance and diversity of the phytoplankton at 

Bhavanapadu Creek for a period of one year. The Physico-chemical parameters have been observed to 

influence strongly on phytoplankton distribution and composition. The phytoplankton, as the basis of 

the tropic chain, constitutes the most important biological community in any aquatic system. The 

phytoplankton composition was influenced by so many factors and they change according to 

ecological changes. Phytoplankton forms the vital source of energy in the marine environment. They 

initiate the marine food chain, by serving as food to primary consumers [1]. The plankton in mangrove 

habitats contribute from 20 to 50% total fish productivity [2]. The productivity of any water body is 

determined by the amount of plankton it contains as they are the major primary and secondary 

producers. Plankton communities serve as a base for the food chain that supports the commercial 

fisheries [3]. The distributions, abundance, species diversity, species composition of the phytoplankton 

are used to assess the biological integrity of the water body [4]. The rate of production of 

phytoplankton biomass depends directly on the rate of photosynthesis, and this in turn is controlled by 

the light intensity [5].Variations in some of the physical and chemical parameters have been reported 

to influence phytoplankton abundance [6]. The major limiting nutrients for phytoplankton are nitrogen 

in form of ammonium (NH4
+
), nitrite (NO2

-
) and phosphate (PO4

-
). Nitrogen tends to be the limiting 
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nutrients in marine systems, while phosphate in the limiting nutrient in the freshwater systems [7]. 

These two nutrients are needed for construction of cell membranes and for proteins such as enzymes. 

 

 

2 Material and Methods 
 

Five surface water samples were collected for water analysis at different stations i.e., Station I–Creek 

mouth (18°33’48.7”N & 84°21’19.6”E), Station II–Seethanagaram (18°33’01.1”N & 84°20’16.3”E), 

Station III–Kothalingudu (18°32’05.3”N & 84°18’09.3”E), Station IV–Akasalakkavaram (18°30’50” 

N & 84°16’10” E), Station V–Maruvada (18°30’30” N & 84°15’30” E) (Fig 1) in Bhavanapadu Creek 

from December 2010 to November 2011 to study the spatial and temporal variations of different 

hydrographical parameters and phytoplankton diversity and distribution. The sampling points were 

recorded where the fresh water canals was joined and also sensitive areas of the creek. 

 

 

 
 

Fig.1: Research location 

 

 

The hydrographical methods were Depth measured by Masson’s weight. The temperature was 

recorded by using Celsius thermometer of 0.1ºC readability. Salinity measured by Refractometer 

(Hand Refractometer- ERMA). The pH of the samples was estimated digital pH meter (Elico). The 

samples for dissolved oxygen collected in separate 125 ml bottles and fixed by Wrinklers reagents in 

situ. The further analysis of D.O. was carried in lab by following Winkler’s method [8]. The water 

samples were carried to lab for the measurement of remaining parameters. The Salinity [9] was carried 

out again for accuracy. The magnesium was calculated indirectly by hardness and calcium. Nutrients 

(Ammonia, Nitrates, Phosphates, Silicates) measured by standard methodology [10]. The nitrates were 

estimated by “Cd” redactor method. The phosphates were estimated by Ascorbic acid method, the 

silicates were estimated by Molybdosilicate method and the ammonia was estimated by Phenate 

method. 

 

The phytoplankton samples were collected through plankton nets (60µ) and preserved in 4% 

formaldehyde for further analysis. The phytoplankton samples were analysed by using Sedgwick rafter 

cell (1ml Capacity) [11]. After shaking the bottle the 1ml sample was drawn by pipette and poured in 

the rafter cell. All the 1000 squares on the chamber were screened and phytoplankton identified up to 
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generic level by trinocular microscope (LabomediVu 3000) and the phytoplankton was identified by 

standard keys [12], each sample was counted three times and taken as average value. The diversity of 

phytoplankton was calculated by Shannon’s diversity index [13]. 

 

 H=∑ -(Pi* ln Pi)
s
i=1  …(1) 

 

Where: H  =  the Shannon diversity index 

 Pi =  fraction of the entire population made up of species i 

 S  =  numbers of species encountered 

 ∑ =  sum from species 1 to species S 

 

 

3 Results and Discussion 
 

During the study period Asterionella japonica, Rhizosolenia sp., Coscinodiscus sp., Ditylum sol, 

Bacteriastrum sp. Biddulphia sinensis, B .mobiliensis, B. heteroceros, Chaetoceros sp., Triceratium 

sp., Thallasiothrix longissima, Thalassiothrix frauenfeldi, Thalassionema nitzschioides, Skeletonema 

costatum, Pleurosigma sp., Ceratium furca, Spyrogyra sp., Oscillatoria sp., etc were dominant. The 

different species were recorded at different stations. From the Bacillariophyceae 24 species, 7 species 

from the Pyrrophyceae, 5species from the Chlorophyceae and 3 species from the Cyanophyceae. The 

diatoms were recorded as more dominant than other classes, it was observed at station I, II and III due 

to saline waters from the sea. The Physico-chemical parameters of the water were compared to the 

phytoplankton population by correlation (Tables 1 to 5).  

 

 

Table 1: The Physico-chemical parameters in Station I 
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Depth (m) 1. * * * * * * * * * * 

Temperature 

(ºC) 
0.1702 1. * * * * * * * * * 

Salinity (ppt) 0.1397 0.2495 1. * * * * * * * * 

pH 0.2312 -0.0206 -0.4054 1. * * * * * * * 

D.O (mg/l) 0.433 -0.001 0.2426 -0.2923 1. * * * * * * 

Magnesium 
(mg/l) 

-0.5281 -0.1838 -0.0335 -0.3309 -0.214 1. * * * * * 

Ammonia 
(mg/l) 

0.3331 0.0723 0.0245 0.7979 -0.35 -0.4415 1. * * * * 

Nitrates (mg/l) -0.271 -0.3045 0.2727 0.167 -0.0876 0.6161 0.2258 1. * * * 

Phosphates 

(mg/l) 
0.475 -0.0184 0.2246 0.2817 -0.0859 -0.2941 0.2994 0.0129 1. * * 

Silicates (mg/l) 0.6119 0.6154 0.3183 0.3739 0.0401 -0.596 0.6393 -0.1565 0.4271 1. * 

Plankton/m3 -0.3441 0.3883 0.2962 -0.4171 0.3883 0.4251 -0.5353* 0.1743 -0.5538* -0.2563 1. 
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Table 2: The Physico-chemical parameters in Station II 
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Depth (m) 1. * * * * * * * * * * 

Temperature 

(ºC) 
0.2795 1. * * * * * * * * * 

Salinity (ppt) 0.0852 -0.0162 1. * * * * * * * * 

pH 0.3001 0.5394 -0.5397 1. * * * * * * * 

D.O (mg/l) 0.0329 0.5391 -0.1605 0.6367 1. * * * * * * 

Magnesium 

(mg/l) 
-0.4078 -0.0883 0.4953 -0.5135 -0.4308 1. * * * * * 

Ammonia 

(mg/l) 
0.3244 0.4345 -0.1304 0.6151 0.4586 -0.3128 1. * * * * 

Nitrates (mg/l) -0.1151 0.443 0.2319 0.3585 0.132 0.4897 0.1317 1. * * * 

Phosphates 

(mg/l) 
-0.0858 -0.5608 -0.1724 -0.1457 -0.3161 -0.4126 0.135 -0.5657 1. * * 

Silicates (mg/l) 0.5965 0.4761 0.497 0.0826 0.2633 -0.2751 0.517 -0.0962 0.0118 1. * 

Plankton/m3 -0.1099 0.0071 0.4614 -0.4642 0.1604 0.2197 -0.3252 -0.0299 -0.5005 0.1103 1. 

 

 

Table 3: The Physico-chemical parameters in Station III 

 

Station III 
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Depth (m) 1. * * * * * * * * * * 

Temperature 

(ºC) 
0.2084 1. * * * * * * * * * 

Salinity (ppt) -0.1088 -0.1748 1. * * * * * * * * 

pH 0.4024 0.0672 0.0212 1. * * * * * * * 

D.O (mg/l) -0.2131 -0.0187 -0.8258 -0.049 1. * * * * * * 

Magnesium 

(mg/l) 
-0.1298 -0.2181 0.6618 -0.1666 -0.7625 1. * * * * * 

Ammonia 

(mg/l) 
0.7344 0.1567 -0.0481 0.3749 -0.0015 -0.3611 1. * * * * 

Nitrates (mg/l) -0.1764 0.4383 0.2206 0.0942 -0.1499 0.3784 0.0494 1. * * * 

Phosphates 

(mg/l) 
-0.1011 -0.72 0.2857 0.0647 -0.0557 0.2616 0.268 0.1245 1. * * 

Silicates (mg/l) 0.4848 -0.0944 0.549 0.0827 -0.6819 0.1622 0.5186 -0.3002 0.1694 1. * 

Plankton/m3 -0.3766 0.0273 0.5178 -0.5235* -0.6281* 0.7575* -0.6931* 0.1126 -0.2271 0.0675 1. 

 

 



Dogiparti, et. al. International Journal of Basic and Applied Science,  

Vol. 02, No. 01, July 2013, pp. 1-10 

 
 

www.insikapub.com  5 
 

Table 4: The Physico-chemical parameters in Station IV 

 

Station IV 
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Depth (m) 1. * * * * * * * * * * 

Temperature 

(ºC) 
0.2594 1. * * * * * * * * * 

Salinity (ppt) 0.0599 -0.6665 1. * * * * * * * * 

pH 0.2285 0.7049 -0.5667 1. * * * * * * * 

D.O (mg/l) -0.7856 0.2377 -0.4742 0.2119 1. * * * * * * 

Magnesium 

(mg/l) 
-0.1649 -0.4014 0.7799 -0.421 -0.1998 1. * * * * * 

Ammonia 

(mg/l) 
0.158 0.1351 0.4117 -0.0887 0.0233 0.2934 1. * * * * 

Nitrates (mg/l) 0.8379 0.2891 0.159 0.2049 -0.6521 0.1995 0.2073 1. * * * 

Phosphates 

(mg/l) 
-0.207 -0.4409 -0.0837 0.0145 0.275 -0.3656 -0.2791 -0.3636 1. * * 

Silicates (mg/l) 0.5557 -0.3083 0.6103 -0.4623 -0.6432 0.5307 0.4439 0.6652 -0.2262 1. * 

Plankton/m3 0.1055 0.8055* -0.4476 0.7988* 0.4106 -0.1893 0.3494 0.2448 -0.2183 -0.2717 1. 

 

 

Table 5: The Physico-chemical parameters in Station V 

 

Station V 
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Depth (m) 1. * * * * * * * * * * 

Temperature 

(ºC) 
-0.0294 1. * * * * * * * * * 

Salinity (ppt) -0.3057 -0.5919 1. * * * * * * * * 

pH 0.3274 0.5855 -0.6709 1. * * * * * * * 

D.O (mg/l) -0.2792 0.6849 -0.2664 0.2607 1. * * * * * * 

Magnesium(mg/

l) 
-0.1849 -0.5166 0.9679 -0.6329 -0.1836 1. * * * * * 

Ammonia 

(mg/l) 
0.3846 0.4323 -0.1534 0.2501 0.6137 0.0737 1. * * * * 

Nitrates (mg/l) -0.0679 0.3612 -0.4217 0.3617 -0.2028 -0.4039 -0.1122 1. * * * 

Phosphates 

(mg/l) 
0.1257 -0.4277 -0.0986 0.1406 -0.2873 -0.199 -0.4021 -0.4222 1. * * 

Silicates (mg/l) 0.3078 -0.005 0.3886 -0.4565 0.0436 0.4835 0.3318 -0.355 -0.5026 1. * 

Plankton/m3 0.1548 0.7205* -0.4047 0.7011* 0.65* -0.268 0.6159* 0.1572 -0.2699 0.0153 1. 

 

(P≤0.05, * showing significant) 
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The plankton was showed significant correlation to the temperature, pH, dissolved oxygen, ammonia, 

magnesium and phosphates at respective stations. The temperature was shown as positive correlation 

and it indicates the growth and population is favorable with increasing the temperature [14]. The pH 

was shown as positive correlation and which indicates high pH, high phyto-plankton production. The 

changes in pH levels in marine systems appear to correlate with changes in temperature, dissolved 

oxygen, and phytoplankton production [15].The dissolved oxygen was showed positive correlation 

which indicates the amount of productivity is high. The dissolved oxygen concentration depends on 

the photosynthetic rate and subsequently on nutrient concentrations. The dissolved oxygen 

concentration increases with increasing of photosynthetic rate [16]. The dissolved oxygen also showed 

negative correlation due to high temperature at station III. Generally high temperature and salinity 

cause the oxygen to be relatively low [17]. The ammonia was shown as negative correlation which 

indicates the decreasing the growth and population of phytoplankton with increasing the ammonia 

levels. The ammonia is a leading factor for the reduction of number and species richness for the 

phytoplankton [18]. The magnesium and ammonia shown positive correlation due to high productivity 

of phyto plankton [19]. Phytoplankton had a negative correlation with phosphates due to the high rate 

of phytoplankton phosphorus uptake at low concentrations throughout the study period at station I. 

The other nutrients are not shown significant due to lower concentrations or rapid recycling [20].  

 

 

 
 

Fig. 1: Shannon-weaver diversity at Station I 

 

 

 
 

Fig. 2: Shannon-weaver diversity at Station II 
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Fig. 3: Shannon-weaver diversity at Station III 

 

 

 
 

Fig. 4: Shannon-weaver diversity at Station IV 

 

 

 
 

Fig. 5: Shannon-weaver diversity at Station V 

 

 

The plankton density was 3.48×10
2
/m3 reached as maximum. Among the phytoplankton Asterionella 

japonica was recorded more dominant. The pi diagrams (Fig. 6) indicate the Bacillariophyceae were 

more dominant in all the stations and followed by Chlorophyceae, Cyanophyceae and than 

Pyrrophyceae members. Cyanophyceae and Chlorophyceae were recorded at the station IV and V due 

to the fresh water influxes. The Shannon weaver’s diversity index was represented as a graph below 

(Figs. 1-5) and it was shown 0 to 0.595, during the study period in some months showing low diversity 

due to the number of different of species were low but not the density and the abundance. The 

Shannon-weaver index is low due to the distribution factor [21] and also a week internal structure of 

population [22]. The plankton was shown seasonal variation in the creek and the planktonic 

communities served as indicator for change in the ecosystem [23]. The abiotic factors were responses 

to the phytoplankton diversity [24], and they were change both from the spatial and temporally 

according to the seasons [25]. 
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Fig. 6: Distribution and Abundance of Phytoplankton at Different Stations 
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The salinity was measured because of its influence on the distribution and the diversity of marine 

species at stations I to III. The Chlorophyceae and Cyanophyceae were recorded at stations IV and V 
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Physico-chemical parameters were strongly influences the species composition, abundance and 

90% 

7% 

1% 
2% 

Station I 

Bacillariophyceae

Pyrrophyceae

Chlorophyceae

Cyanophyceae 85% 

10% 

3% 2% 
Station II 

Bacillariophyceae

Pyrrophyceae

Chlorophyceae

Cyanophyceae

88% 

5% 

3% 4% 
Station III 

Bacillariophyceae

Pyrrophyceae

Chlorophyceae

Cyanophyceae

0% 0% 

62% 

38% 

Station IV 

Bacillariophyceae

Pyrrophyceae

Chlorophyceae

Cyanophyceae

0% 0% 

54% 

46% 

Station V 

Bacillariophyceae

Pyrrophyceae

Chlorophyceae

Cyanophyceae



Dogiparti, et. al. International Journal of Basic and Applied Science,  

Vol. 02, No. 01, July 2013, pp. 1-10 

 
 

www.insikapub.com  9 
 

diversity of the phytoplankton at Bhavanapadu Creek. There is no harsh effect on the biotic 

community because of there is no record of the any toxic species. The study provides clear information 

regarding the low diversity in some months due less species proliferation in this Creek. 
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