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ABSTRACT

The current study deals with hydrobiological examination of lotic water of Yamuna river at Yamuna Nagar,
Haryana, India to assess the oscillation in the physico-chemical parameters. The monitoring of water quality
parameters was performed consecutively during; July, 2018 to June, 2019. The month wise onsite thermal
examination, and titrimetric/ volumetric estimation of collected water samples showed seasonality biased
pattern throughout the investigation. The mean value of water temperature (oC), dissolved oxygen (mg/l),
pH, hardness (mg/l), alkalinity (mg/l) and acidity (mg/l) ranged between 11.9–29.5 oC, 3.4–7.0 mg/l, 6.3–
7.6, 111.25–170.75 mg/l, 64.06–122.0 mg/l and 12.57–25.29 mg/l respectively. The monthly possible source
of factors responsible for the spatial fluctuations in the hydrobiological parameters of riverine water was
assessed through the advanced numerical tools. The observation reflected the requirement of urgent and
systematic management strategies to overcome these invisible scarce and conserve the natural quality of
incredible water resources.
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Introduction

The river Yamuna is an important perennial river of
the Indo-Gangetic plains and largest tributary of
river Ganges. The river Yamuna is a 1376km long
river and runs from Yamunotri, Uttrakhand to river
Ganga, Prayagraj, Uttar Pradesh. The lotic water
river Yamuna get polluted due to wastes discharged
from agricultural pesticide, domestic wastes area,
detergents, sewage outlets, industrial effluents, etc.
(Kulshrestha et al., 1991; Srivastava et al., 2003, 2009;
Krishan et al., 2016; Yadav et al., 2016; Singh et al.,
2019). Therefore, riverine water in turns affect distri-
bution, richness, biology, ecology, health, and sur-
vival of aquatic flora and fauna of the river along
with human beings (Usha and Ramalingam, 2006;
Hasan et al., 2007; Upadhyay, 2012). Clean and

wholesome water is required for several purposes
for healthy living (Akhter and Brraich, 2020). Rivers
are ideally considered as one of the important natu-
ral resource for the development of human civiliza-
tion and is being polluted by various sources e.g. dis-
posal of agricultural wastes, sewage, industrial
waste etc., ultimately affecting its physico-chemical
and microbiological quality (Malhotra et al., 2009;
Upadhyay et al., 2013; Jaiswal et al., 2014). River
Yamuna has been well known as a holy river in In-
dian mythology and various pilgrimage centers e.g.
Yamunotri (Uttaranchal), Paonta Sahib (Himachal
Pradesh), Mathura (Uttar Pradesh), Vrindavan
(Uttar Pradesh), and Prayagraj (Uttar Pradesh) are
situated at the banks of this river (Upadhyay et al.,
2015; Kumar and Upadhyay, 2016; Rout, 2017;
Upadhyay, 2017). Major urban centers e.g., Yamuna
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Nagar, Sonepat, Delhi, Gautam Budh Nagar,
Faridabad, Mathura, Agra etc. are also setup on its
banks (Tiwari and Chauhan, 2006; Lavaniya et al.,
2015; Kumar et al., 2016). The holy river Yamuna is
subjected to many uses for community such as bath-
ing, domestic water supply, irrigation, and disposal
of sewage and industrial effluents (Rout, 2017;
Upadhyay and Singh, 2018; Babita et al., 2019). River
ecosystems are most vulnerable habitats and likely
to be altered by the anthropogenic inputs (Hasalam,
1991; Upadhyay, 2012; Lavaniya et al. , 2016;
Upadhyay et al., 2019). The physico-chemical analy-
ses of river water provide a good indicator of the
physical as well as chemical state of the river ecosys-
tem (Chopra et al., 2009; 2012; Upadhyay, 2012;
Jaiswal et al., 2014; Upadhyay, 2017). Therefore
qualitative and quantitative analyses of different
types of water quality parameters can be used to
assess the pollution status (Jaiswal et al., 2013; Singh
et al., 2019; Upadhyay et al., 2020). Keeping this in
view the study was under taken to assess the
physico-chemical characteristics of lotic water in
river Yamuna at three selected sites of district
Yamuna Nagar (Haryana), India.

Materials and Methods

The present study was carried out during July, 2018
to June, 2019 with monthly collection of water

sample from three selected sites (Near Yamuna
bridge, Dadwa-Fatehpur and Dadupur) to study the
hydrobiological parameters of Yamuna river, in dis-
trict Yamuna Nagar, Haryana (Fig. 1). The water
samples were collected weekly in sampling bottles
and the date, time, and place recorded carefully to
avoid mixing of samples from different sites. The
onsite pH and temperature of river water was mea-
sured by using digital pen pH meter and thermom-
eter respectively. The water samples for dissolved
oxygen (DO) estimation were collected separately in
DO sampling bottles (Upadhyay, 2012). The hydro-
biological parameters including dissolved oxygen
(modified Winkler’s method), hardness, alkalinity,
and acidity were estimated in Laboratory of Biotech-
nology Department, Maharishi Markandeshwar
(Deemed to be University), Mullana-Ambala
through titrimetric/ volumetric analysis after APHA
(1998, 2001). The month wise oscillations in physico-
chemical parameters of lotic water and its correla-
tion were assessed using advanced numerical tools
and SYSTAT-11.

Results and Discussion

The hydrobiological parameters worked out in vitro
and in situ using standard protocol during investiga-
tion was provided in Table 1. The mean peak water
temperature (29.5375±4.81oC) was recorded during
late summer and early monsoon period. However,
the maximum dissolved oxygen concentration
(7.03±1.35mg/l) and abrupt decline (3.40±
1.52mg/l) was recorded during mid winter (Janu-
ary, 2019) period (Fig. 2).  It was evident that the
quality of an aquatic ecosystem not only depends
upon physiochemical quality of water but also on
biological diversity of the system (Ghavzan et al.,
2006a,b; Tiwari and Chauhan, 2006; Tas and
Gonulol, 2007). It was noticed that the reduced dis-
solved oxygen concentrations inversely proportional
to the organic matter suspended in the water reser-
voirs (Rim-Rukeh and Awatefe, 2006; Sharma et al.,
2016). According to Indian Council for Medical Re-
search (ICMR) the recommended level of dissolved
oxygen in river should be greater than 5.0 mg/l
(ICMR, 1975; CPCB, 2000), however, Chopra et al.
(2012) found the mean concentration of dissolved
oxygen below 5.0 mg/l in river Yamuna. Thus the
dissolved oxygen decreases and biochemical oxygen
demand (BOD) increases by the addition of pollut-
ants in river water due to organic matter decompo-

Fig. 1. The district map of Yamuna Nagar showing sites
(S1, Near Yamuna bridge; S2, Dadwa-Fatehpur; S3,
Dadupur) of sample water collection from river
Yamuna (Map not to scale bar).



S324 Eco. Env. & Cons. 28 (February Suppl. Issue) : 2022

sition and vice versa by the self-purification process
of river (Chopra et al., 2012; Upadhyay, 2012). The
dissolved oxygen showed negative correlation with
free CO2 and water temperature evident from the
present  investigation corroborated to the earlier
findings (Upadhyay et al., 2014; Jaiswal et al., 2014;
Upadhyay, 2017; Upadhyay et al., 2020). The posi-
tive association in pH and dissolved oxygen was
also evident during present investigation (Fig. 2).
The pH was found to range between 6.1–8.2
(6.80±0.27) during whole study corroborated to
Bhatnagar and Sanghwan (2009) who found that pH
decline if there is discharge of waste into river and
pH remains alkaline throughout their study period.

The hardness was estimated between 111.25–
170.75 mg/l (148.63±11.51 mg/l) with single peak
during May, 2019. The highest alkalinity 122.00±
18.57 mg/l was observed during the month of win-

ter season (January, 2019). On contrary the acidity
hit the highest point (25.29±5.03 mg/l) during sum-
mer period (May, 2019). The correlation among
hardness, alkalinity and acidity worked out and
showed remarkable contrast association to each
other and well depicted (Fig. 3) (Ghosh et al., 2000;
Kaur et al., 2001; Khaiwal et al., 2003).  According to
Bhatnagar et al. (2009), hardness and alkalinity de-
crease during June (heavy monsoon) while increase
during July (Bhatnagar and Garg, 1998). Variation in
total hardness was observed by different workers
which showed that total hardness amount was high
in rainy season than summer season (Dalal and
Arora, 2007; Deshmukh and Sonawane, 2007;
Chopra et al., 2012; Kumar et al., 2016). It was evi-
dent that Ca and Mg amount is high during rainy
season possibly positively influencing the total hard-
ness well (Pandey and Soni, 1993; Usha and

Table 1. Physico-chemical examination of lotic water of river Yamuna, Yamuna Nagar (HR) during July, 2018 to June,
2019 (Mean±SD).

Months, Year Temperature pH DO Hardness Alkalinity Acidity
(oC) (mg/L) (mg/L) (mg/L) (mg/L)

July, 2018 29.6±4.8 6.29±0.14 5.19±0.22 138.13±4.58 72.63±13.02 12.57±1.99
August, 2018 27.3±4.7 6.39±0.12 7.03±1.35 128.50±15.84 93.75±22.64 13.29±1.50
September, 2018 25.7±4.5 6.59±0.10 6.90±1.06 118.88±12.36 82.50±17.53 17.86±4.10
October, 2018 25.6±2.7 6.71±0.11 5.65±0.81 130.50±12.47 109.38±17.41 20.57±2.99
November, 2018 22.7± 4.0 6.78±0.12 5.25±0.44 125.38±42.91 97.50±8.86 19.85±3.34
December, 2018 17.3±3.7 6.80±0.11 4.80±1.05 123.25±12.06 101.88±45.83 23.71±2.29
January, 2019 11.9±2.5 6.71±0.17 3.40±1.52 148.00±20.90 122.00±18.57 20.43±4.86
February, 2019 16.5±1.9 6.93±0.13 3.46±0.63 111.25±27.58 96.88±9.61 15.00±2.38
March, 2019 17.4±1.4 7.23±0.16 4.66±0.55 124.63±24.93 96.88±10.33 15.29±3.04
April, 2019 23.2±2.7 7.31±0.11 5.99±1.23 154.75±6.80 75.75±14.15 24.29±2.14
May, 2019 22.1±1.7 7.62±0.36 4.78±0.18 170.75±6.88 68.38±15.98 25.29±5.03
June, 2019 23.8±1.8 7.26±0.24 5.11±0.42 149.88±12.88 64.06±18.99 24.71±3.73

Where: SD, Standard Deviation; DO, Dissolved Oxygen; mg/L, Milligram per Liter

Fig. 2. Monthly variation patterns in water temperature
(oC), pH and Dissolved Oxygen (mg/L) of river
Yamuna, Yamuna Nagar (HR) during 2018-2019.

Fig. 3. Monthly variation patterns in Hardness (mg/L),
Alkalinity (mg/L) and Acidity (mg/L) of river
Yamuna, Yamuna Nagar (HR) during 2018-2019.
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Ramalingam, 2006; Singh et al., 2008; Bhatnagar et
al., 2009).

Conclusion

In the present study six physico-chemical water
quality parameters of the river Yamuna at three dif-
ferent sampling locations of Yamuna Nagar
(Haryana) were assessed during July, 2018 to June,
2019. The findings revealed that there was seasonal-
ity biased oscillation in hydrobiological quality pa-
rameters with fluctuation to the desired prescribed
limit of BIS (Bureau of Indian Standards). The inten-
sity of variability in the water quality increased as
the river was subjected to sewage, agriculture sec-
tors, industrial wastes etc. Therefore, the water of
river Yamuna nearby Yamuna Nagar (Haryana) is
unsafe for domestic consumption. The augmented
awareness of relationships between aquatic fauna-
water pollution and parasitic infra community-hu-
man health, is essential to carry out customary
monitoring and surveillance of such important
aquatic ecosystems.
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