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 ABSTRACT 

A qualitative study on biotic components viz.  phytoplankton, zooplankton and 

macro-benthic invertebrates of a lotic ecosystem, Devika stream was carried out from 

February 2013 to January 2014. A total of 25 genera of phytoplankton belonging to 4 groups, 

20 genera of zooplankton belonging to 4 groups and 11 genera of macro-benthic invertebrates 

belonging to 3 groups were recorded. These groups showed well marked seasonal variation 

and spatial variation. 
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INTRODUCTION 

  Aquatic ecosystems, both lotic and lentic, are inhabited by a diverse group of 

organisms which may be micro or macro. These organisms are a good source of quality 

expression of these water bodies. Water-bodies of lower shivaliks, both lotic and lentic, are 

also rich in diversity of aquatic organisms. 

Aquatic diversity comprises of biotic communities viz. Phytoplankton, Zooplankton 

and Macro-benthic invertebrates. Phytoplankton are the microscopic organisms of plant 

origin which are non-motile and very sensitive to change in environmental conditions. They 

float passively and spread uniformly, extending to various depths where light is available for 

photosynthetic activity. Their distribution and availability is well influenced by different 

seasons and pollution loads. Zooplankton are microscopic free-floating animals which play a 

vital role in aquatic food-web. They are the choice food of higher trophic levels and hold 

central position in aquatic food-chain by transferring nutrients from producers to higher 

levels. Being highly sensitive to the changing environmental conditions and having short 

generation time results in the recordable change in their abundance, diversity in any water-

body (Sharma et al., 2007; Sharma et al. 2008; Azhar et al., 2012 and Uttah et al., 2013). 

Macro-benthic organisms inhabit benthic zone as they are the bottom-dwelling organisms 

ranging from micro to macro-sized organisms. The diversity, composition, distribution and 
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abundance of these benthic organisms over a period of time also provide an important index 

of the ecosystem.   

Phytoplankton, Zooplankton and Macro-benthos are, thus, an important bio-

monitoring tool of any aquatic source. Studies have shown that their presence and seasonality 

in different water-bodies is varying with the trophic status, morphometry and abiotic factors. 

Biodiversity of inhabitants is a key component of any ecosystem responsible for driving 

variation in ecosystem productivity, stability and resilience. Thus, present work has been 

initiated to record the biodiversity of a slow flowing Devika stream located in the foot-hills of 

Shivaliks. 

 

MATERIAL AND METHODS  

1. Study sites  

The present study was conducted on the stream, Devika of Udhampur district, J&K state. It is 

a slow flowing stream, running through the lower Shivalik hills between 32°53ʹ27ʺN latitude 

and 75°6ʹ34ʺE longitude. The samples were collected from four different pre-designated sites 

at a stretch of about 9 km having different human interference level. The station Ist is a 

cremation ground, station IInd is site for religious activities, station IIIrd is a spring bounded 

by cemented boundary from all sides and station IVth is 9 km away from the third station, 

where almost negligible anthropogenic activities occur and have a scarce cover of 

macrophytes. 

 

2. Collection of samples 

Plankton samples (phytoplankton and zooplankton) was collected monthly  from Feb 

2013 to Jan 2014. Regular monthly samples were taken between 8:30 am to 10:30 am from 

each selected site throughout the study period. Fifty litres of water from each predetermined 

site were filtered through plankton net (Nytex 70µm mesh) and the filtrate was preserved in 

5% formalin.  

This being a slow flowing stream and depth maximum was recorded 86cm, the 

samples for macro-benthic study were collected and washed through sieve no.40 (256 

meshes/ cm2) and macro-benthic invertebrates thus segregated were transferred to viles and 

preserved in 5% formalin for subsequent identification. Both plankton and macro-benthos 

were identified by the keys mentioned in Ward and Whipple, 1959; Edmondson & Weinberg, 

1971, Pennak, 1978; Adoni, 1985 and Edmondson, 1992. 
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RESULTS 

  The present study was undertaken as a preliminary attempt to enlist the invertebrate 

inhabitants of Devika stream. The plankton analysis has shown the presence of 25 genera of 

phytoplankton belonging to 4 different groups namely Chlorophyceae represented by 13 

genera, Baccilariophyceae represented by 7 genera, Euglenophyceae represented by 3 genera 

and Cyanophyceae represented by 2 genera. Similarly, zooplankton identification revealed 

the presence of 4 groups viz. Protozoa represented by 6 genera, Copepoda represented by 6 

genera, Rotifera represented by 4 genera and Cladocera represented by 4 genera. Further, the 

macro-benthic community inhabiting the stream consists of members of Annelida comprising 

of 6 genera, Mollusca comprising of 3 genera and Arthropoda comprising of 2 genera (Table 

1, 2and 3). 

DISCUSSION 

 With the help of Table 1, Phytoplankton estimation reveals the presence of 4 families 

with different number of contributing species in the hierarchy of Chlorophyceae > 

Baccillariophyceae > Euglenophyceae > Cyanophceae. Station-wise estimation indicates 

maximum diversity of all the families at station IV, followed by St. II, then St. I and then St. 

III. But critical analysis infers that Family Euglenophyceae has maximum presence at station 

St. II as the presence of Euglena sp. indicates the presence of organically polluted water 

(Nandan & Aher, 2005 and Shekhar et al., 2008). The maximum diversity of Cyanophyceae 

at station I and II  indicates the presence of organic pollution and is supported by the study of 

Ratnasabapathy, 1975 and Kumar et al., 2012. 

Similarly, Zooplankton analysis (Table 2) shows maximum contribution to faunal 

diversity in a range by Protozoa  > Copepoda > Rotifera > Cladocera but station-wise study 

hints protozoan presence in all the four stations with maximum at station II, followed by St. I, 

then St. III and then St. IV. Galal (1999) stated that protozoa diversity and density increases 

as organic pollution increases, which confirmed its maximum presence at station II  and I. 

The adaptability of protozoans to varied environmental conditions (Kudo, 1986), 

multiplicative ability in polluted water and physiological tolerance of species to different 

ecological factors (Kumar, 1990 and Shafiq, 2004) confirmed their presence at all stations. 

The comparative station-wise hierarchical sequence for the diversity of rotifers shows 

maximum at St. IV, followed by St.  I  & II  and then St. III. The hierarchical sequence for the 

diversity of copepods is as St. III, followed by St.  IV, then St. I and then St.  II. As copepods 
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favour stable environment and are generally regarded as pollution sensitive taxa, they 

disappear in polluted waters (Das et al., 1996) and their presence at St. III indicates relatively 

better quality water (Angeli, 1979). Green (2003) stated that the macrophyte habitats are 

usually richer in terms of rotifer taxa than euplanktonic (pelagic) environments, confirms our 

result at station IV with maximum rotifer diversity at that station. The presence of Rotaria sp. 

supports the eutrophic condition prevalent in water-body (Slathia &Dutta, 2013). The 

hierarchical sequence for the diversity of Cladocerans was as IV, followed by IInd with 

absence at station I and III. Uttangi (2001) stated that the cladocerans prefer to live in 

comparatively clean water, which confirms their higher diversity at station IV but their 

absence at station III may be because  of the competition or even predation on smaller 

cladocerans by the copepods (Leonard and Paerl, 2005). 

Table 3 reveals the maximum contribution to diversity among macro-benthos by Annelida > 

Mollusca > Arthropoda but station wise study hints the maximum diversity of  Annelida at 

station I & II followed by St. IV, which may be because of the organic detritus that 

contributes to the maximum quantity of  oligochaetes (Nocentini et al., 2001; Callisto et al., 

2005, Manoharan et al., 2006 and Mohan et al., 2013). Station-wise Molluscan diversity is 

maximum at St.  IV, followed by St. I and then St. II. The preference towards the presence of 

soft organically rich bottom (Sharma et al., 2011), presence of vegetation in the shallow 

depth (Sharma et al., 2010), increased rate of reproduction and their maximum survival in the 

presence of ample space (macrophytes) for oviposition and feeding (Bangotra, 2012) 

confirms their higher diversity at station IV but the absence of submerged aquatic vegetation 

(Singh, 2004) at station II may be attributes to their lesser diversity.  Station-wise study of 

Arthropods reveals their maximum diversity at St. I, followed by St.  II and then St. IV. An 

escalation of taxa tolerant to pollution such as Chironomus chironomus and its larval forms 

was observed at station I & II which may be due to due to the anthropogenic stress and 

domestic wastes (Mohan et al., 2013).  

 

CONCLUSION  

It is concluded during the present study that among phytoplankton, Chlorophyceae was the 

most diverse group, followed by Baccillariophyceae, then by Euglenophyceae and then by 

Cyanophyceae. Similarly, among zooplankton, Protozoa showed highest diversity, followed 

by Copepod, then by Rotifera and then by Cladocera and that of macro-benthic invertebrates 

was Annelida, followed by Mollusca, then by Arthropoda. It is also inferred that this slow 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 1.393, ISSN: 2320-5083, Volume 2, Issue 8, September 2014 

 

212 
www.jiarm.com 

flowing stream is a good and rich habitat of micro and macro invertebrates which showed 

variability in their presence throughout the length of the stream. It is also understood that 

although these organisms reside in lotic condition but still have a niche preference which is 

under the influence of multiple factors. 
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Table 1: Showing phytoplankton diversity of Devika stream at four different selected stations: 
S.No
. 

Families Name of the organism St. I St. II St. III St. IV

A. Chlorophyceae Chlamydomonas anqulosa. (Dill, 1895)     + + + +  
  Volvox sp.     + + + + 
  Rhizoclonium sp. (Kutzing, 1843)     - - + + 
  Oedogonium sp. (Hirn,K.E., 1900)     + - - + 
  Scenedesmus obliqcus ( Chodat, R., 1926)     - + - - 
  Scenedesmus dimorphous (Chodat, R., 1926)     - - - + 
  Microspora amoena (Kutzing, 1868)     + + + + 
  Stigeoclonium tenue. (Kutzing, 1843)     + + - + 
  Spirogyra sp. (Simons, 1990)     + + + + 
  Closterium moniliferum (Ehrenberg, 1848)     + + + + 
  Cosmarium grantum ( Brebisson ex Ralfs, 1848)      - - - + 
  Uronema elongatum (Hodgetts, 1918)      + + + + 
  Closteriopsis longissima (Lamermann, 1899)     + + - + 
  Ulothrix zonata (Weber & Mohr) Kutzing, 1843     + + + + 
B. Baccillariophycea

e 
 Fragillaria capucina ( Lyngbye, 1819)     + + + + 

  Synedra ulna (Nitzch) Ehrenberg, 1832     - - - + 
  Navicula radiosa (Kutzing, 1844)     + + - + 
  Cymbella cistula (Ehrenberg) O.Kirchner, 1878     - + - + 
  Nitzchia sigmoidea (Nitzch) W.Smith, 1853     + + + + 
  Gomphonema geminatum (Lyngbye) C.Agardh, 

1824 
    + + + + 

  Eunotia pectinalis (Kutzing) Rabenhorst,1864     - - + - 
C. Euglenophyceae Euglena virdis. (Ehrenberg, 1830)     + + - - 
  Lepocinclis wangi. (Perty, 1851)      + + - + 
  Trachelomonas robusta.( Deflandre, G., 1926)      - + + - 
D. Cyanophyceae Spirulina sp.      + + - + 
  Oscillatoria sp. (Gomont, 1892)      + + + - 

 Note   +  =  Indicates presence of organism. 
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                                      -    = Indicates absence of organism 
 
Table 2: Diversity of Zooplankton of Devika stream at different four selected stations: 

S.No. Order Name of Organism St. I St. II St. III St. IV 

A. Protozoa Centropyxis aculeata (Ehrenberg, 1838) + + + + 
    Centropyxis ecornis (Ehrenberg, 1841) + + + + 
    Bursaridium schewakoffi (Lauterborn, 1894) + + - - 
    Vorticella sp. (Ehrenberg, 1838) + + + - 
    Paramecium Aurelia. (Ehrenberg, 1831) + + - - 
    Epistylis plicatilis (Ehrenberg, 1831) - + - - 
    Euglypha sp. (Dujardin, 1841) + + - - 

B. Rotifera Philodina sp. (Hickernell, L.M., 1971) + + + + 
    Euchlanis sp. (Ehrenberg, 1832) + - - + 
    Trichocerca multicrinis (Kellicott, 1897) - - - + 
    Rotaria sp. (Scapoli, 1777) - + - - 
C.  Copepoda  Cyclop scutifer (Sars, 1863) +  - + + 
    Tropocyclop prasinus. (Fischer, 1860) + - + + 
    Macrocyclop albidus. (Jurine, 1820) - - + + 
    Halicyclop sp. (Linderberg, 1957)  - + + - 
    Mesocyclop tenuis (Marsh, 1909) + + + + 

    Nauplius larva + - + + 

D.  Cladocera Alona affinis (Birge, 1891) - - - + 
    Chydorus sp. (Leach, 1843) - + - - 
    Ceriodaphnia sp. (Dana, 1853) - - - + 

    Daphina sp. (O.F.Muller, 1785) - - - + 
 

     Table 3: Diversity of Macro-benthic invertebrates of Devika stream at different four selected stations: 
S.No. Phylum Name of the organism St. I St. II St. III St. IV 
A. Mollusca Lymnea accuminata ( Lamarck, 1822) + - - + 
  Gyraulus ladacensis ( Nevill, 1878) + + - + 
  Gyraulus pankongenesis ( Martens, 1882) - - - + 
  Physa acuta (Draparnaud, 1805) + + - + 
B. Annelida Eisenia fetida ( Savigny, 1826) - - - + 
  Erpobdella octoculata ( Linnaeus, 1758) + - - + 
  Tubifex tubifex (Mueller, 1774) + + - + 
  Lumbricilis sp. + + - - 
  Lumbriculus variegates ( Muller. 1774) - + - -
  Aeolosoma hemprichi ( Ehrenberg, 1828) + + - - 
C. Arthropoda Chironomus sp. (Meign, 1803) + + - + 
  Chironomus larva + + - - 
  Anopheles larva ( J.W.Meign, 1818) + - - - 

 
 
 


