
I J R B A T, Vol. V. Issue (I), Jan. 2017  e-ISSN 2347 – 517X 

 

72 
 

INTERNATIONAL JOURNAL OF RESEARCHES IN BIOSCIENCES, AGRICULTURE AND TECHNOLOGY 
© VISHWASHANTI MULTIPURPOSE SOCIETY (Global Peace Multipurpose Society) R. No.  MH-659/13(N) 

www.vmsindia.org  
 

 

Phytoplankton as Pollution Indicator using Palmer Index of Chulband River, 

Gondia District. (MS), INDIA. 

Prashant C. Shahare 
D. B. Science College, Gondia. 

prashant_26184@rediffmail.com.  

Abstract:  
Assessment of Phytoplankton as pollution indicator using Palmer index were carried out at 8 stations during 

throughout the two year samples were collected at monthly intervals during Feb-2010 to Jan-2012 from different 
water bodies of Chulband River in Gondia district. In this paper Palmer pollution index indicates that organic 
pollutants contaminate the Chulband River. Palmer’s algal genera pollution index varies in between 5 to 28.6 
which indicates organic pollution in some stations. Some have probable evidence of high organic pollution and 

some have lower figure which indicates that the pollution is less. Spatially and temporarily, certain plankton 
genera are present in common which include like Ankistrodesmus, Chlorella, Closterium, Euglena, Navicula, 
Nitzschia, Oscillatoria, Phacus, Phormidium, Scenedesmus, Stigeoclonium and Synedra. In the study sites of 

Chulband River indicates that the water is exposed to organic pollution except Jambhali and Chulband dam 
stations. Continuous monitoring of the river is necessary. 
Keywords: Phytoplankton, Palmer’s Algal Genus Index, Chulband River, Gondia. 

Introduction 
 Water resources are being polluted day by 

day, due to increased human population, 

industrialization uses of fertilizers in 

agriculture and other man made activity is one 

of the reasons for the pollution of water 

bodies. The growth and abundance of each 

and every algal form in a fresh water body is 

influenced by several environmental factors of 

which the chemical constituents of water body 

is of prime importance. The knowledge of river 

phytoplankton in India is fragmentary, though 

a number of contributions are available (Singh 

and Srivastava, 1988; Misra et al., 1999; 

Sridhar et al., 2006). In a water body there 

usually occur a seasonal qualitative 

fluctuations in planktonic population in 

tropical and temperate climates (Jhingran, 

1980; Tiwari and Chauhan, 2006). There are 

few reports on algal pollution (Fogg, 1960; 

Reimer, 1965; Palmer, 1969, 1983; Hosmani 

and Bharti 1980; Kant, 1983; Whitton, 1975; 

Shubert, 1984; Joy and Joseph, 1995; 

Sudhakar et. al. 1994; Saha et.al. 2000; 

Dwivedi and Pandey 2002; Mahadev and 

Hosmani, 2005 Pramila et. al. 2008). In 

Gondia, Cherian and Shahare, (2011) reported 

18 forms of algae of which 9 belongs to 

Cyanophyceae, 3 to Chlorophyceae and 6 to 

Bacillariophyceae were reported from 

Chulband River, Gondia district. Shahare and 

Cherian, (2012) reported 20 forms of desmids 

were observed from Chulband River, Gondia 

district. Shahare and Cherian, (2012) reported 

32 forms of Cyanophyceae were observed from 

Chulband Dam, Gondia district. The physico-

chemical characteristic of water plays an 

important role in algal biodiversity and it  

 

determines the algal bloom of any specific 

species. Phytoplankton communities respond 

quickly to anthropogenic inputs of nutrients 

and toxic substances making them good 

indicators of changes in environmental water 

quality. Stresses caused by these wastes, have 

a variety of effects on faunal and floral 

communities living therein which may result 

in either declining their number severely or 

eliminating them altogether. There exists a 

correlation between the intensity of pollution 

and organisms living therein. Palmer (1968) 

made the first attempt to identify and prepare 

a list of genera tolerant to organic pollution.  

 The present investigation has been based 

on the data generated from Feb-2010 to Jan-

2012 from different water bodies of Chulband 

River in Gondia and numbers of algal species 

have been identified which are useful indicator 

of pollution in river. 

Material and Methods 
A. Collection: For qualitative study of 

Phytoplankton, samples were collected at 

monthly intervals from the selected spots 

during Feb 2010 to Jan 2012 of Chulband 

River. In all eight sites were selected along the 

length of the river falling in the districts for the 

present study. The sites were 1.Jambhali 

2.chulband dam 3.NH. (highway road) 

4.Murpar 5.Bothali 6.Sadak Arjuni- I 7.Sadak 

Arjuni- II 8.Saundad (Table no.1). The different 

forms such as phytoplankton, epiphytic, 

epilethic & floating forms of algae were 

collected in acid washed bottles & they were 

preserved in 4% formalin for further study of 

investigation. 



I J R B A T, Vol. V. Issue (I), Jan. 2017  e-ISSN 2347 – 517X 

 

73 
 

B. Identification: The algal taxa were 

identified with the help of relevant 

monographs & standards literatures 

(Desikachary, 1959; West and West, 1905; 

Bruhl and Biswas, 1926; Prescott, 1951, 1975; 

Turner, 1978; Brook, 1981; Gerrath, 2005; 

Brook and Johnson, 2002; Coesel and 

Meesters, 2007). All identified taxa recorded 

were arranged taxonomically in table-2. 

C. Site map: The map illustrate the location of 

Gondia District, (MS) shown in fig.1 The eight 

selected spots along the Chulband River.

 

   

  

 

 

 

 

 
Fig.1 The 8 studied locations from Chulband River, Gondia dist.             Table no.1 Locations (Lat. and Long.) 

 

Table 2: Occurrence of different pollution tolerant phytoplankton in Chulband River,Gondia. 

Phytoplankton Jambhali Chulband Dam NH Murpar Bothali SA-I SA-II Saundad 

Ankistrodesmus  P P P P P P P P 
Chlorella P P P P P P P P 
Closterium  P P P P P P P P 
Euglena A P P P P P P P 
Navicula  P P P P P P P P 
Nitzschia  P A P P P P P P 
Oscillatoria  P P P P P P P P 
Phacus  A P P P P P P P 
Phormidium P P P P P P P P 
Scenedesmus  P P P P P P P P 
Stigeoclonium A P P P P P P P 
Synedra  P P P P P P P A 

 *P=Present A=Absent 

Table 3: Palmer’s Algal Genus Index at different stations of Chulband River, Gondia district. 

 

 

 

  

Site Locations Longi (E) Latitude (N) Alt (m) 

1 Jambhali 80˚15”45.40’ 21˚12”36.93’ 233 

2 Chulband  80˚13”12.11’ 21˚14”05.14’ 310 

3 NH  80˚11”55.62’ 21˚13”21.90’ 289 

4 Murpar 80˚10”23.09’ 21˚11”57.86’ 272 

5 Bothali 80˚09”20.39’ 21˚08”57.10’ 267 

6 Sadak 

Arjuni-I 

80˚09”17.33’ 21˚05”56.72’ 269 

7 Sadak 
Arjuni-II 

80˚09”06.98’ 21˚05”55.34’ 269 

8 Saundad 80˚06”19.30’ 21˚04”47.58’ 262 

Location Summer Rainy Winter 

Jambhali RD* 5.3 15.9 

Chulband Dam 16.6 6.1 17.5 

NH Gondia bridge 21.0 5.9 28.4 

Murpar 21.5 5.5 24.1 

Bothali 25.3 5.0 28.6 

SA-I 23.6 6.5 28.1 

SA-II 23.4 6.5 27.5 

Saundad 21.3 7.5 19.9 
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Fig.2: Palmer’s Algal Genus Index at different stations of Chulband River, Gondia. 

Jambhali Chulband Dam NH Gondia bridge Murpar

Bothali SA-I SA-II Saundad
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Result and Discussion 
 In the present study, seasonal assessment 

of organic pollution of the Chulband River has 

been attempted using Palmer’s Algal Genus 

Index. A score of 20 or more indicate high 

organic pollution while 15 to 19 indicates 

probable organic pollution and lower scores 

usually indicate less organic pollution. 

Palmer’s Algal Genus Index calculated at 

different stations of Chulband River is shown 

in table 3. and Fig 2. Spatially and 

temporarily, certain plankton genera are 

present in common which include like 

Ankistrodesmus, Chlorella, Closterium, 

Euglena, Navicula, Nitzschia, Oscillatoria, 

Phacus, Phormidium, Scenedesmus, 

Stigeoclonium and Synedra. Palmer’s algal 

genera pollution index varies in between 5 to 

28.6 which indicates organic pollution in some 

stations. Some have probable evidence of high 

organic pollution and some have lower figure 

which indicates that the pollution is less. 

 The pollution index value during summer 

season at Jambhali station was dried, at 

Chulband dam was determined 16.6 which 

indicates probable organic pollution, at NH 

Gondia bridge, Murpar, Bothali, Sadak Arjuni-

I, Sadak Arjuni-II and Saundad was 

determined 21, 21.5, 25.3, 23.6, 23.4 and 21.3 

respectively, which indicates high organic 

pollution. 

During rainy season, a pollution index value at 

Jambhali, Chulband dam, NH Gondia bridge, 

Murpar, Bothali, Sadak Arjuni-I, Sadak 

Arjuni-II and Saundad was determined 5.3, 

6.1, 5.9, 5.5, 5, 6.5, 6.5 and 7.5 respectively, 

which indicates less organic pollution. 

Increased discharge and dilution occurred as a 

result of rainfall might have improved the 

water quality. 

 The pollution index value during winter 

season at Jambhali and Chulband dam was 

determined 15.9 and 17.5 respectively, which 

indicates probable organic pollution, at NH 

Gondia bridge, Murpar,  Bothali,  Sadak 

Arjuni-I, Sadak Arjuni-II  and Saundad was 

determined 28.4, 24.1, 28.6, 28.1, 27.5 and 

19.9 respectively, which indicates high organic 

pollution. Warren (1971) pointed out that 

continued persistence of a species or genera at 

a particular location is sure evidence that 

conditions in that environment are favorable 

for its existence, but its absence does not 

mean that the unfavorable conditions prevail. 

 

Conclusion   
 The results of this investigation provide 

useful information about the relationship 

between the physico-chemical properties of the 

Chulband River with the algal species 

surviving in the water bodies. The river waters 

contain various algae which indicate the level 

of pollution. Phytoplanktons are common like 

Ankistrodesmus, Chlorella, Closterium, 

Euglena, Navicula, Nitzschia, Oscillatoria, 

Phacus, Phormidium, Scenedesmus, 

Stigeoclonium and Synedra. Palmer’s algal 

genera pollution index varies in between 5 to 

28.6 which indicates organic pollution in some 

stations. Some have probable evidence of high 

organic pollution and some have lower figure 

which indicates that the pollution is less. 

Palmer’s Algal Genus Index values can be 

effectively used to demarcate the areas of a 

water body which is susceptible to organic 

pollution. Plankton communities are highly 

sensitive to changes occurring in the water 

body and they can indicate the changes before 

the visible effects which we are facing in the 

water of the Chulband river Gondia district. 
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