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Abstract 

Water pollution is the main cause for diminishing of local small rivers in India. Excessive water pollution causes an increase in the 

biological oxygen demand (BOD) and chemical oxygen demand (COD), which affects the life of aquatic flora. Daha River, a 96 

Kilometer small river in the north Bihar region of India originates from Sasamusa in Gopalganj district. In this study, we have monitored 

the water quality of this river by using macroinvertebrates present in the water system as a biological indicator. In the random sampling 

of water from Daha River provided evidences that the water condition of the Daha River is highly polluted due to sugar industry effluents, 

agricultural activities, and municipal waste which are the main troubling agents of the physiochemical property of this river, increasing 

the BOD of water and the increasing number of macroinvertebrates. This study provided scientific evidence to attract the concern of 

several government organizations to save this river as well as important aquatic flora and fauna present in the water body of this river. 

 

Keywords: macroinvertebrates, biochemical oxygen demand, chemical oxygen demand, Daha River, pollution

 

1. Introduction 

Pollution is an active problem on the Earth which affects the 

quality of air, water, land and sound that consequently has 

adverse effects on life. There are several diseases which has been 

caused due to the effect of different types of pollution such as 

several diseases like Asthma, Lung Cancer, stroke, ischaemic 

heart disease etc. are reported due to cause of air pollution [1-3]. 

Water pollution causes several water born diseases like, Cholera, 

Typhoid fever, hepatitis, giardiasis etc. [4]. Freshwater is 

important for survival of animal being. The important sources of 

freshwater are the rivers and the streams. The archeological 

evidences showed that the people of ancient period grew along 

the bank of river. Even in present scenario million of people live 

near the bank of river and their many activities depend on it [5]. 

The pollution in river Ganga and the other river is the gift of 

industrial revolution and our modernization. The water quality is 

getting degraded day to day due to excessive disposal of sewage 

and industrial waste which affects the biological oxygen demand 

resulting in extinction of many aquatic organisms [6]. Benthoic 

macroinvertebrates are reported to be helpful in the 

biomonitoring purposes rather than other aquatic organisms [7-9]. 

There is a direct correlation between biological indicators and the 

ecological health of an aquatic ecosystem [10]. The clean water 

also supports the growth of specific macroinvertebrates in a 

limited numbers with balanced distribution of macroinvertebrates 

population [11]. There are four major changes in the water bodies 

that have been reported to affect the community structure of 

macroinvertebrates [12]. These changes consist of increased 

inorganic micronutrients, increased organic subtances and 

increased toxic chemical pollution [13]. There are several 

macroinvertebrates which are reported to found in the polluted 

water and is used to predict the water quality [14]. In this study we 

have analyzed the water quality of Daha River in the Gopalganj 

distrct of Bihar. In the study we have found the abundance of 

several species of Annelids like Pheretima posthuma, 

Placobdella species, Helobdella species, Chaetogaster species 

and Hirudo species. Further we have found different abundant 

species of Arthropods like Chironomus species, Nymph of 

dragonfly, Nepa, Micronecta species, Larvae of Mosquitoes and 

Hyphoporus species. In addition, we have found different 

abundance species of Molluscs, Pila globosa, Lymnea corrianus, 

Lamellidens marginalis and Parreysia caerulea. The abundance 

of the above macroinvertebrates reveals the poor water quality i.e 

highly polluted water and danger zone for aquatic organisms. 

Further, we have also monitored the BOD and COD of three 

places of water which were 2 ± 0.8 mg/L and 5.5 ± 0.6 mg/L 

respectively. The reported BOD and COD are non-permissive 

limit for survival of aquatic animal. In addition we calculated the 

Macroinvertebrate Biotic Index (MBI) which was 7.5. This MBI 

value also indicates the high pollution level of Daha River. This 

study demands the government, non-government organization to 

concentrate to save this local rivers and their aquatic organism 

from the extinction. 

 

2. Material and Method 

2.1. Sampling of Water 

The water sample containing the macroinvertebrates were 

collected in one liter sterilized plastic bottles in the month of 

November 2020 from Daha river at three places, Lakshwar, 

Badarjimi and Sasamusa in the periphery of 25 kilometer in the 

Gopalganj Distrct of Bihar and preserved in 5% formalin solution 
[15]. 
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2.2. Macroscopic Analysis 

The collected water samples were concentrated and the samples 

were scanned under compound microscope. 

 

2.3. Biological Oxygen Demand 5 (BOD5) calculation 

The Biological Oxygen Demand was calculated by the standard 

protocol used for examination of water and wastewater [16-18]. The 

BOD5 was separately measured from the collected water sample 

of Daha River from three places in the Gopalganj district of 

Bihar, India at 20 °C. The experiments were performed four times 

and the results were presented with standard deviation. The 

BOD5 was calculated by the using of following formula. 

 

t-day BOD = [DOt– DO0]/P  

Where P = Dilution factor = 300 mL/ (sample volume in mL).  

 

2.4. Chemical Oxygen Demand calculation 

The Chemical Oxygen Demand was calculated by the standard 

protocol [16, 19]. The COD was separately measured from the 

collected water sample of Daha River from three places in the 

Gopalganj district of Bihar, India. The experiments were 

performed four times and the results were presented with 

standard deviation. 

 

2.5. Macroinvertebrate Biotic Index (MBI) 

The MBI value was calculated by the standard protocol [20]. In 

brief, we calculated the number of macroinvertebrates present in 

the three above places mentioned to collect the water sample. The 

MBI value was calculated using the following formula  

 

 
 

Where, 

ni = number of individuals of each taxon of Macroinvertebrate i; 

ti = tolerance rating value allotted to that Macroinvertebrate taxon 

i; 

N = total number of individuals in the collected sample. 

 

3. Result and Discussion 

The species abundance, composition, stability, productivity and 

physiological condition of aquatic organism depend upon the 

physical and chemical characteristic of water [21]. It has 

betfrb5hen reported that the number of several Macroinvertebrate 

rises due to excessive accumulation of pollutants which serve as 

biological indicators to monitor the condition of water [22]. Due to 

excessive accumulation of pollutants it affects the biochemical 

properties of water [23]. In this study, we checked the condition of 

Daha River. We measured the BOD5 and COD from the water 

sample of Daha River. We found that BOD5 and COD of 

collected water were 2 ± 0.8 mg/L and 5.5 ± 0.6 mg/L 

respectively. These obtained results were very worrying for the 

life of the aquatic flora of the Daha River. The reported BOD5 

and COD are non-permissive limit for survival of aquatic animal. 

To check the rapid stream-quality assessment we monitored the 

Macroinvertebrate Biotic Index (MBI) which was calculated 7.5. 

This MBI value also indicates the high pollution level of Daha 

River. To further validate these results, we monitored the 

abundance of the above macroinvertebrates which are known as 

biological indicators and population increased due to the 

increasing level of pollutants in the river. By using microscopy 

we found that the population of Annelids, Arthopods and 

Mollusca get increased in the water body of Daha River which 

was observed in the presence of high level of pollution. In the 

Annelids, the population of Pheretima posthuma, Helobdella 

species, Hirudo species, Placobdella species, Chaetogaster 

species were found to be 50 ± 5%, 20% ± 3 and 15 ± 3%, 10 ± 

2%, 5% ± 2 respectively (Figure 1). Further, we have monitored 

the percentage of abundance of Arthropods in the collected water. 

We found that percentage of population of Nymph of dragonfly, 

Larvae of Mosquitoes, Nepa, Chironomus species, Micronecta 

species, Hyphoporus species were 30% ± 4, 25 ± 5%, 17 ± 3%, 

15 ± 2%, 8% ± 3 and 5 ± 2%, respectively (Figure 2). In addition 

we also measured the percentage of different species of Mollusca 

population present in the water body of Daha River. We Found 

that the percentage of Pila globosa, Lamellidens marginalis, 

Lymnea corrianus, Parreysia caerulea were 60 ± 5%, 20 ± 3%, 

15 ± 5% and 5 ± 2%, respectively (Figure 3). Our study provided 

an evidence to give the proper attention to minimize the pollution 

and raise a quick concern to save the Daha river as well as the 

aquatic organisms present in the river. 

 

 
 

Fig 1: The abundance of different species of Annelids population 

present in the water body of Daha River. 
 

 
 

Fig 2: The richness of different species of Arthropods population 

present in the water body of Daha river. 

 

 
 

Fig 3: The richness of different species of Mollusca population present 

in the water body of Daha River. 
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4. Conclusion 

The aquatic flora and fauna needs clean and sustainable aquatic 

system for their survival [24]. Water pollution not only affects the 

life of aquatic organisms but it indirectly also affects the life of 

terrestrial organism through the food chain [25]. The study shown 

here indicates that the condition of Daha River is not promising 

for the survival of aquatic organisms due to massive amount of 

pollutants present in this river. The polluted water may not useful 

for the dostic purpose and it also poses threat for the local 

livestock’s. Therefore this study demands the local government 

and non-government organization to help in the cleaning of this 

Daha River which may help aquatic organism from the 

extinction.  

 

5. Acknowledgments 

MK and RK thank Department of Zoology, Jai Prakash 

University Chapra and Department of Zoology, D.A.V. P.G. 

College, Siwan, Bihar, respectively. 

 

6. References 

1. Jiang XQ, Mei XD, Feng D. Air pollution and chronic airway 

diseases: what should people know and do? Journal of 

thoracic disease. 2016; 8(1):E31-E40. 

2. Manisalidis I. Environmental and Health Impacts of Air 

Pollution: A Review. Frontiers in public health. 2020; 8:14-

14. 

3. Valavanidis A, Vlachogianni T, Fiotakis K. Air Pollution as 

a Significant Cause of Diseases and Premature Death. 

Ambient Air Pollution in Urban Areas and Indoor Air 

Pollution are Associated with Adverse Health Effects and 

Premature Mortality. Website: www.chem-tox-ecotox.org, 

Scientific Reports. 2016; 1:1-41. 

4. Fazal-Ur-Rehman M. Polluted Water Borne Diseases: 

Symptoms, Causes, Treatment and Prevention, 2018. 

5. Anderson EP. Understanding Rivers and their social 

relations: A critical step to advance environmental water 

management. WIREs Water, 2019, 6(6). 

6. Okereke JN. O.I.O.a.K.O.O. Environmental and Health 

Impact of Industrial Wastewater Effluents in Nigeria - A 

Review. International Journal of Advanced Research in 

Biological Sciences. 2016; 3(6):55-67. 

7. Bae Y, Kil H, Bae K. Benthic macroinvertebrates for uses in 

stream bio monitoring and restoration. KSCE Journal of 

Civil Engineering. 2005; 9:55-63. 

8. Uherek CB, Pinto Gouveia FB. Biological Monitoring Using 

Macroinvertebrates as Bioindicators of Water Quality of 

Maroaga Stream in the Maroaga Cave System, Presidente 

Figueiredo, Amazon, Brazil. International Journal of 

Ecology, 2014, 308149. 

9. Bae YJ, Kil HK, Bae KS. Benthic macroinvertebrates for 

uses in stream biomonitoring and restoration. KSCE Journal 

of Civil Engineering. 2005; 9(1):55-63. 

10. López-López E, Sedeño Diaz J. Biological Indicators of 

Water Quality: The Role of Fish and Macroinvertebrates as 

Indicators of Water Quality, 2015, 643-661. 

11. Patang F, Soegianto A, Hariyanto S. Benthic 

Macroinvertebrates Diversity as Bioindicator of Water 

Quality of Some Rivers in East Kalimantan, Indonesia. 

International Journal of Ecology, 2018, 5129421. 

12. Medupin C, Distribution of benthic macroinvertebrate 

communities and assessment of water quality in a small UK 

river catchment. SN Applied Sciences. 2019; 1(6):544. 

13. Zaghloul A, Saber M, El-Dewany C. Chemical indicators for 

pollution detection in terrestrial and aquatic ecosystems. 

Bulletin of the National Research Centre. 2019; 43(1):156. 

14. Ganguy I, Patnaik L, Nayak S. Macroinvertebrates and its 

impact in assessing water quality of riverine system: A case 

study of Mahanadi River, Cuttack, India. Journal of Applied 

and Natural Science. 2018; 10:958-963. 

15. Fredrick Ojija HL. Macro Invertebrates As Bio Indicators Of 

Water Quality In Nzovwe Stream, In Mbeya, Tanzania. 

International Journal of Scientific & Technology Research, 

2016, 5(06). 

16. Sawyer CN, McCarty PL, Parkin GF. Chemistry for 

Environmental Engineering. 4th Edition. Tata McGraw-Hill 

Publishing Company Limited, 2000. 

17. Awwa W, Apha. Standard Methods for the Examination of 

Water and Wastewater. (Method: 5210B, 5-day BOD), 1998. 

18. Awwa W, Apha. Standard Methods for the Examination of 

Water and Wastewater. (Method: 4500-O. C. Azide 

Modification), 1998. 

19. Awwa W, Apha. Standard Methods for the Examination of 

Water and Wastewater. (Methods: 5220 C. Closed Reflux 

Titrimetric Method), 1998. 

20. Maiti S. Handbook of Methods in Environmental Studies, 

Vol I, Water and Wastewater, 2004. 

21. Pal S, Chakraborty K. Importance of some physical and 

chemical characteristics of water bodies in relation to the 

incidence of zooplanktons: A review. 2014; 3:102-116. 

22. Holt EAM, SW. Bioindicators: Using Organisms to Measure 

Environmental Impacts. Nature Education Knowledge, 

2010. 

23. Khatri N, Tyagi S. Influences of natural and anthropogenic 

factors on surface and groundwater quality in rural and urban 

areas. Frontiers in Life Science. 2015; 8(1):23-39. 

24. Bashir I. Concerns and Threats of Contamination on Aquatic 

Ecosystems. Bioremediation and Biotechnology: 

Sustainable Approaches to Pollution Degradation, 2020, 1-

26. 

25. Ukaogo PO, Ewuzie U, Onwuka CV. 21 - Environmental 

pollution: causes, effects, and the remedies, in 

Microorganisms for Sustainable Environment and Health, P. 

Chowdhary, et al. Editors. Elsevier, 2020, 419-429. 


