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Abstract 

The present study was directed to assess the Nanak Sagar reservoir's soil and water characteristics, 

located in the Tarai region of Uttarakhand. Monthly samplings were conducted at three selected sites 

during August 2016 to March 2017. The catchment area of Nanak Sagar reservoir is mainly silty and 

loamy. During the study period, the range of variation in water temperature, transparency, electrical 

conductivity and TDS was recorded as 16.9 to 340 C, 67.9 to 155.5 cm, 118 to 336 µScm-1 and 91.7 to 

156 mg L-1, respectively. The highest values of temperature, transparency, electrical conductivity and 

TDS were found in the months of September, November, August and August, while the lowest values 

were recorded in January, August, September and October respectively. Chemical parameters like pH, 

dissolved oxygen, free CO2, Alkalinity, Phosphate and Nitrate were found to vary from 7 to 8.7, 3.2 to 

9.6 mg L-1, 0 to 6 mg L- 1, 60 to 140 mg L-1, 0.043 to 0.2 mg L-1 and 0.224 to 0.64 mg L-1 respectively. 

The highest and lowest values of pH, dissolved oxygen, free CO2, total Alkalinity, Phosphate and Nitrate 

were recorded in the month of January, February, August, February, September while lowest values were 

recorded in the month of August, September, March, August and March respectively. The reservoir's 

water quality is within normal condition so fish production from the reservoir could be increased. 

 

Keywords: Tarai region, Nanak Sagar, chemical parameter, catchment area 

 

Introduction 

A large number of rivers are originated in the Siwalik Hills, which enter into and 

flow through the Tarai region of Uttarakhand. Consequently, several reservoirs have 

been constructed on the rivers during post independent period primarily for irrigation 

purpose. The Nanak Sagar reservoir was constructed in the year 1962 near the town Sitarganj 

across the river Deoha. The dam's goal was to accumulate water during monsoon and feed the 

Sarda Canal system during Rabi season. Now it is used for fish production also and the 

irrigation potential of this dam is 39200 hectares. The basin of the Nanak sagar reservoir falls 

under the influence of south west monsoon. The rivers experience heavy floods from July to 

the end of September. Since the area does not lie in Snow Belt, the rivers remain almost dry in 

the remaining part of the year. The north area of the reservoir is also covered with thick and 

reserved forest. The climate of the reservoir is hot and humid. The Tarai region of the 

Uttrakhand has many small (<1000 ha) and medium sized (1000-5000 ha) reservoirs like 

Nanak Sagar, Sarda Sagar, Dhaura, Haripura, Baigul, Baur and Tumaria [1]. Among these 

reservoirs, Nanak Sagar is the largest one with a total water surface area of 4900 ha [2]. The 

commercial fishing in the Nanak Sagar reservoir is carried out using traditional gears viz. gill 

net, triangular net, drag net, hooks and lines, cast net and rod and line. To harvest the fishes 

from Nanak Sagar gill net was commonly used [3]. The Nanak Sagar reservoir's floristic 

composition contained 23 phytoplankton taxa and 14 zooplankton taxa [4]. Nanak Sagar 

reservoir has a rich assemblage of naturally occurring fish species. The Nanak Sagar 

reservoir's fish fauna comprises 30 species belonging to 7 different orders, 9 families and 22 

genera of minor carps, major carps, weed fishes and catfishes/carnivorous fishes [5]. An aquatic 

ecosystem's health is determined by various limnological characteristics of water [6, 7]. The 

major factors which affect the biological productivity of a water body can be broadly put into 

three categories viz. Climatic, morphometric and edaphic [8]. Reservoirs located at different 

latitudes and longitudes differ in the amount of available incident light energy and rainfall. 
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The wind is another important climatic factor that has 

significant implication on the aquatic biotope’s thermal 

features and helps distribute heat. The extent of drainage area 

and its erosion rate and total runoff determine the nutrient 

load into the reservoir. Soil basin quality influences the 

reservoir productivity to a great extent. The fertility of the 

reservoirs is dependent more on the nature of the catchment 

area than on the basin soil [9]. Area, mean depth and shore 

development index are other important morphometric factors 

determining the productivity of large water bodies. Among 

the chemical parameters, pH, total alkalinity, dissolved 

oxygen, carbon dioxide and calcium, magnesium, silicate, 

chloride, nitrate, phosphate, total dissolved solids etc. are 

often used as indices of fish productivity [10, 11].  

Therefore, present study was conducted on soil and water 

aspects of Nanak Sagar reservoir in Tarai region of 

Uttarakhand, India. This study will help in assessing the 

current quality of soil and water which is convenient way for 

the sustainable fisheries management in the reservoir. 

 

Materials and Methods 

Study area and sampling stations 

The reservoir is situated at latitude of 790, 50’, 34’’ E, 28, 57, 

20’N near Sitarganj. The salient features of Nanak Sagar dam 

and reservoir are given in the Table 1. For the present study, 

three different reservoir sites (S1, S2 & S3) were selected for 

steady sampling of limnological parameters. Site S1 in Nanak 

Sagar Dam is the Baoli Sahib, it is about one and a half km 

away from holly Gurudwara Nanakmatta Sahib. Generally, 

this place is also used as a Boat stand, so daily number of 

people come here. Another site is S2, known as Kati pulia 

which is about 500m away from the first site and has a small 

drainage for agriculture. The last site was the Dam area (S3) 

which is about 500m from site S2 and 1000m from site S1. 

 

Soil Sampling 

The soil samples were collected from the selected site of the 

reservoir bed with the help of dredge. Subsequently, the 

samples were air dried ground to fine powder, sieved through 

2mm sieve and analyzed for soil texture, soil pH, organic 

carbon, available nitrogen, available phosphorus and available 

potassium as per methods described by Sharma [12]. 

 

Water Sampling 

Water samples were collected fortnightly from the three 

sampling stations to obtain various physico-chemical 

parameters of the Nanak Sagar reservoir. Sampling was done 

during day time (8-10.30 A.M.) from the selected sites. Some 

of the physico-chemical parameters were analyzed on the spot 

while samples for remaining water quality parameters were 

brought to the research laboratory of Aquatic Environment 

Management Department at College of Fisheries, GBPUAT, 

Pantnagar under standard conditions for analyses [13]. The 

observed values of soil and water parameters was subjected to 

statistical analysis. 

 
Table 1: Geomorphological and hydrographic features of Nanak Sagar reservoir 

 

Year of commencement 1956 

Year of completion 1962 

Name of River Deoha 

Dist. U.S. Nagar 

Latitude 28045’N 

Longitude 79045’E 

Altitude 200m 

Maximum depth 20m 

Mean depth 10m 

Type of Dam Earthen 

Maximum height of Dam 16.50 m (54 Ft.) 

Length of Dam East Wing – 10.6 km, West Wing – 08.6 km 

Catchment Area 570 km2 

Annual average Rainfall 1665 mm. 

Normal storage level 214.27 m (703 Ft.) 

Maximum storage level 215.19 m (706 Ft.) 

Dead storage level 207.30 m (680 Ft.) 

Reservoir level at designed flood 215.95 m (708.50 Ft.) 

Free board 1.81 m (6.0 Ft.) 

Max. height of wave splash 1.50 m 

Seismic Intensity 0.232 

Crest level 207.30 m (680 Ft.) 

Crest length 7x6.10 m (7x20 Ft.) 

Top elevation of Dam 217.02 m (712.0 Ft.) 

Top width of Dam 6 m (20 Ft.) 

Purpose of Dam Irrigation and flood control 

Gross Capacity at FRL 209.08 M.C.M (169500 AC Ft.) 

 

Results and Discussion 

Soil Characteristics 

The results of soil analysis of Nanak Sagar reservoir is 

presented in Table 2. The catchment area of Nanak Sagar 

reservoir is mainly silty and loamy in nature. Such a 

characteristic silt-loam type of sediments was prevalent in the 

valley lakes of Kashmir where silt-loam sediment originates 

from deposition of autochthonous and allochthonous 

particulate matter in the basin [14]. The bottom soil of the 

Nanak Sagar reservoir is the same as the soil of valley lake 

basins due to its high sand, silt and clay. The moderately 

alkaline nature of the basin soil (pH 7.2 to 7.4) is good for 

fish production [10]. In Nanak Sagar reservoir the lower and 

higher pH values are 7.88 and 8.1 respectively. Similar 

findings were also recorded by Sengar et al. (2015) [15]. The 

aquatic soil having low level of organic carbon (< 0.5%) 
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result into low productivity while productivity is moderately 

high if the carbon level fluctuates between 0.5 and 1.5%, but 

it is maximal if the carbon levels are high (1.5 to 2.5%) [16]. 

Nanaksagar had moderate concentration of soil organic 

carbon (0.99 to 1.55%). Thus, this reservoir appears to be 

moderately productive. The low content of nitrogen (< 25 

mg/100g soil) in bottom soils are responsible for poor 

reservoir productivity while it slightly higher (25 to 75 mg/ 

100g) concentration shows moderate production and the 

higher level of nitrogen (above75 mg/ 100g soil) gives fairly 

high production [16]. The available nitrogen level in Nanak 

Sagar reservoir (26.8 to 29.9 mg/100g soil) can be categorized 

as average. The available phosphorous content of less than 

3mg/100g soil, 3-6mg/100g soil and > 6mg/100g soil are 

indicative of poor, moderate and high fish productivity, 

respectively [12, 16]. The phosphorous content in Nanak Sagar 

reservoir ranging between 2.16–2.52 mg/100g soil represents 

low productive water bodies with respect to fish production. 

The level of available potassium ranged from 23.62 to 

26.51mg/100g soil. If the water bodies having non absorptive 

soil are usually poor in potassium [10]. Golterman suggested 

that submerged weed infested water bodies have low 

potassium contents [17], which may be one of the reasons for 

low potassium content in this reservoir because Nanak Sagar 

reservoir is infested with 90% of submerged weeds, which is 

creating a problem in netting. 

 
Table 2: Soil characteristics of Nanak Sagar reservoir 

 

Parameters Site – 1 Site – 2 Site – 3 

Soil composition (%)    

Sand 48.2 49.9 49.89 

Silt 24.1 23.5 24.75 

Clay 27.7 26.6 25.36 

pH 8.1 8.01 7.88 

Organic carbon (%) 1.55 0.99 1.29 

Available nitrogen (mg/ 100g soil) 29.9 26.8 28.5 

Available phosphorus (mg/ 100g soil) 2.52 2.16 2.34 

Available potassium (mg/ 100g soil) 26.51 23.62 25.31 

 

Physical characteristics of water 

The limnological profile of the Nanak Sagar reservoir is 

highly influenced by climate change and intensive human 

activities. Physical parameters like temperature, conductivity 

and TDS are known to operate aquatic ecosystem [18]. 

 

Water temperature 

The data on the monthly variation in water temperature of 

different Nanak Sagar reservoir sites is presented in Fig. 1. 

The range of water temperature during the study period varied 

from 16.9 0C to 34 0C. The lowest water temperature was 

recorded in January i.e. 17.9 0C, 16.9 0C, 17.5 0C while the 

highest temperature was recorded in September i.e. 34 0C, 33 
0C and 33.5 0C at sites S1, S2 and S3, respectively. The 

average water temperatures at three sampling sites were 26.4 
0C, 25.8 0C and 25.9 0C, respectively. A decreasing trend of 

water temperature can be seen from October, 2016 to January, 

2017, followed by an increasing pattern with the onset of 

February. 

The optimum temperature of water for fishe’s growth and 

survival is between 26-32 0C [19]. The maximum water 

temperature was 34 0C at site 1 in monsoon season may be 

due to high suspended particles found in these site having 

property in water column to absorb and scatter sunlight and 

hence determine the extinction of solar radiation and 

minimum was found (16.9 0C) in site 2 at post monsoon 

season could be due to water coming from high altitude 

region. The average temperature of Tarai reservoirs always 

remains above 20 0C and is suitable to harbor all the tropical 

fishes [20]. Nandakishor et al. (2016) [21] also done similar 

research and result supports the findings of present research 

and even similar patterns of water temperature variation have 

been described by Rawat [22] and Mishra et al. (2017) [23]. 

 

 
 

Fig 1: Monthly variation of temperature (0C) at the selected sites of 

Nanak Sagar Reservoir 

 

Transparency 

Monthly records of changes in the water sample's 

transparency of three different sites in the Nanak Sagar 

reservoir are presented in Fig. 2. The highest transparency 

was recorded during November i.e. 187.7cm, 194.7cm and 

190.5cm at sites S1, S2 and S3 respectively. The lowest 

transparency was recorded during the month of August i.e. 

67.9cm, 72.5 cm and 68cm at sites S1, S2 and S3 

respectively. The maximum average value was recorded 

(190.9cm) in the month of November and minimum value 

was recorded (69.4cm) in the August. 

There is a seasonal variation of water transparency due to the 

differential amounts of suspended solids, algae, silt and 

illumination [12, 23]. Low values of water transparency during 

the monsoon season are caused by large amount of silt being 

supplied into the reservoirs through catchment area [24]. The 

transparency range varied from 67.9 to 194.7 cm; low value in 

the site S1 (67.9 cm) during monsoon season may be due to 

high load of suspended solids and agriculture runoff. The high 

value in the site S2 (194.7cm) was found during post 

monsoon due to the settlement of suspended solids in this site 

compared to other sites, resulting in high transparency. 

Mishra et al. (2017) [23] reported that water transparency 

ranged between 230cm in March and to 36 cm in May at 

Dhaura and Baigul, the two medium reservoirs of 

Uttarakhand, India. Ananya et al. (2016) [25] reported that 

water transparency ranged between 15 cm in monsoon to 202 

cm in pre monsoon season at Sarni Reservoir, Madhya 

Pradesh. 

 

 
 

Fig 2: Monthly variation of transparency (cm) at the selected sites of 

Nanak Sagar Reservoir 
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Specific conductivity (EC) 

Electrical conductivity of water samples of three different 

Nanak Sagar reservoir sites was observed monthly and 

presented in Fig. 3. The Specific conductivity of water is a 

measure of the resistance of a solution to electrical flow, 

which increase with increasing of ion content [26]. The total 

amount of salts determine the conductivity in waters. The 

lowest electrical conductivity 221 µScm-1, 119 µScm-1 and 

118 µScm-1 was recorded in the month of September at sites 

S1, S2 and S3, respectively. The highest electrical 

conductivity 320 µScm-1, 316 µScm-1 and 326 µScm-1 

recorded in the month of March at sites S1, S2 and S3, 

respectively. The maximum average value was recorded in 

the month of March (320 µScm-1) and minimum value in 

September (152.6 µScm-1). With decreasing water level and 

increased wind velocity, concentration of salts increases, 

resulting in the simultaneous increase of conductivity which 

was similar to findings of earlier investigations [21, 25]. 

Olsen classified water bodies having conductivity values 

greater than 500 µScm-1 as eutrophic [27]. According to this 

criterion, Nanak Sagar reservoir falls under the category of 

mesotrophic. Therefore, there is enough scope for increasing 

fish production.  

 

 
 

Fig 3: Monthly variation of EC (µScm-1) at the selected sites of 

Nanak Sagar Reservoir 

 

Total dissolved solids (TDS) 

Monthly changes in total dissolved solids of water samples of 

three different sites were recorded which is presented in Fig. 

4. The highest total dissolved solids were recorded during 

August i.e. 156 mg L-1, 138 mg L-1 and 142 mg L-1 at sites S1, 

S2 and S3, respectively. The lowest total dissolved solids 

were recorded during month of February 92.5 mg L-1, 91.7 

mg L-1 and 92 mg L-1 at sites S1, S2 and S3, respectively. The 

maximum average value was recorded in the month of August 

(156 mg L-1) and a minimum average value was recorded in 

the month of February (92.06 mg L-1). 

The concentration of total dissolved solids has been 

considered an index of productivity of the aquatic 

environments [10]. Rawat (1991) [22] has observed a significant 

relationship between total dissolved solids and quantities of 

plankton, bottom fauna and fish fauna. Seasonal fluctuations 

in the total solids are mainly due to the variations in the ionic 

composition of water. The maximum average TDS value was 

recorded in the month of August (156 mg L-1), it may be 

because of high load of suspended solid from the catchment 

area and the minimum TDS value recorded in February (92.06 

mg L-1), might be due to the settlement of dissolved solids in 

deep and stagnant water. TDS is generally high during 

monsoon season due to flooding and the entry of 

allochthonous materials from the catchment area. 

The concentration of dissolved solids is an essential parameter 

of drinking water and other quality standards. The permissible 

limit of TDS is up to 500 mg L-1 [28]. TDS levels are also 

influenced by other parameters like water pH and 

temperature. Increased TDS concentration in the aquatic 

medium disturbs the ecological balance by causing 

suffocation of aquatic fauna [29]. 

 

 
 

Fig 4: Monthly variation of TDS (mg L-1) at the selected sites of 

Nanak Sagar Reservoir 

 

Chemical characteristics of water 

pH 

A monthly record of changes in pH of water samples at three 

different sites in Nanak Sagar reservoir is presented in Fig. 5. 

The pH of reservoir water is an important general water 

quality indicator as it acts as a major factor in most chemical 

and biological reactions. The range of pH in Nanak Sagar 

reservoir during the study period was between 7 to 8.7. The 

highest value of pH recorded in the investigation period was 

8.7, 8.3 and 8.6 at sites S1, S2 and S3, respectively in the 

month of January while the lowest in the month of March i.e. 

7.4, 7.2 and 7.3 at sites S1, S2 and S3, respectively. 

The low pH observed during monsoon season (August) was 

owing to increased dilution of water and decomposition of the 

greater quantity of the added organic matter, whereas higher 

pH value during winter (January) may be due to increased 

photosynthesis. The large amounts of organic acids are 

liberated during decomposition, which lowers the pH of water 

bodies [30, 31]. Das (1961) [32] and Mishra et al. (2003) [33] have 

reported that a pH range of 7.2 to 8.5 favours plankton 

growth. pH values above 9.0 are not conducive for plankton 

and fish production [12]. Sreenivasan (1978) [34] and Jhingran 

(1991) [10] have also suggested that the reservoir's moderately 

alkaline nature is favourable for fish production. The majority 

of Indian reservoirs have moderately alkaline pH [35]. Thus, 

Nanak Sagar reservoir with a favourable pH regime is suitable 

for fish growth. 

 

 
 

Fig 5: Monthly variation of pH at the selected sites of Nanak Sagar 

Reservoir 
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Dissolved oxygen 

The dissolved oxygen concentration of water samples of three 

different sites of the Nanak Sagar reservoir is given in Fig. 6. 

The dissolved oxygen (DO) of reservoirs is a very important 

indicator for determining the condition of a reservoir. 

The average values of DO at the three selected sites of Nanak 

Sagar S1, S2 and S3 were 6.71 mg L-1, 7.38 mg L-1 and 6.97 

mg L-1, respectively. The highest value of DO was found in 

the month of February 9.5 mg L-1, 9.6 mg L-1 and 9.5 mg L-1 

at the sites S1, S2 and S3, respectively. The lowest DO was 

observed in the month of September and the values were 3.2 

mg L-1, 5.8 mg L-1 and 5.6 mg L-1 at the sites S1, S2 and S3, 

respectively. The higher concentrations of dissolved oxygen 

during winters were obtained probably due to low water 

temperature, low turbidity, and increased photosynthetic 

activity of the green algae found attached on submerged 

stones, pebbles and water. With the progress of summer, the 

dissolved oxygen content is decreased in river water due to 

increase in temperature this is because of low solubility of 

gases at a higher temperature [36]. The increased concentration 

of dissolved oxygen during February might be due to an 

increased photosynthesis rate through high aquatic vegetation, 

algal growth and moderate temperature. The same trend was 

also found by Rawat (1991) [22], Mishra et al. (2003) [33], 

Ananya at al. (2016) [25] and Mishra et al. (2017) [23] in their 

studies. Wide fluctuation in dissolved oxygen content of 

water in the lakes might be due to dense aquatic vegetation, 

shallow water depth and intense anthropogenic activities [37].  

 

 
 

Fig 6: Monthly variation of DO (mg L-1) at the selected sites of 

Nanak Sagar Reservoir 

 

Free carbon dioxide 

Fig. 7 gives the seasonal fluctuations of free CO2 in Nanak 

Sagar reservoir. Carbon dioxide is the end product of the 

degradation of organic carbon in almost all aquatic 

environments and its variation is sometimes a measure of net 

ecosystem metabolism [38, 39]. The highest value of CO2 was 

recorded in the month of August and the values were 6 mg L-

1, 3 mg L-1 and 4.5 mg L-1 at the sites S1, S2 and S3, 

respectively. The lowest CO2 was observed in the month of 

March and the values of 0 mg L-1 at all sites, respectively. 

High concentration of CO2, i.e., 4.5 mg L-1 was recorded in 

August (monsoon) due to the respiration of organisms and the 

absence of photosynthetic activity down to cloudy weather [40, 

41]. Absence of CO2 (0/0.1 mg L-1) in March and February 

months may be due to high utilization by aquatic weed and 

algae during photosynthesis. Similar findings were also 

recorded by Ananya et al. (2016) [25], Mishra et al. (2017) [23] 

and Nandkishor et al. (2016) [21]. 

 

 

 
 

Fig 7: Monthly variation of CO2 (mg L-1) at the selected sites of 

Nanak Sagar Reservoir 

 

Total alkalinity 

The data on total alkalinity of water samples of three different 

sites of Nanak Sagar reservoir is given in Fig. 8. The highest 

value of total alkalinity was found in the month of February 

with values of 140 mg L-1, 136 mg L-1 and 138.5 mg L-1 at the 

sites S1, S2 and S3, respectively. The lowest value was 

observed in the month of August and the values were 65 mg 

L-1, 60 mg L-1 and 62 mg L-1 at the sites S1, S2 and S3, 

respectively. The average values of total alkalinity at sites S1, 

S2 and S3 were 97.5 mg L-1, 92.68 mg L-1 and 94.25 mg L-1, 

respectively. The total alkalinity ranged from 62 to 140 mg/l, 

making the reservoir nutrient rich and highly productive water 

body. In the present study, the low level alkalinity (62 mg L-1) 

during August (monsoon season), might be due to quick 

dilution of alkaline soil [35]. During the month of February 

(140 mg L-1), the highest total alkalinity may be due to a 

shallow area and increased the rate of organic decomposition 

and evaporation of water. The annual average total alkalinity 

was 112.78 mg L-1. Alkalinity also depends on upon nature of 

bottom deposits [42]. On the other hands a similar trend was 

also observed in earlier studies [21, 23, 25]. 

The natural alkalinity of water depends mainly on salts of 

weak acids such as carbonates, bicarbonates, borates, 

silicates, phosphates and the salts of humic acid [43]. The 

carbonates and bicarbonates are largely predominant ions in 

most of the freshwaters of world [10, 44]. The presence of 

carbonates in water bodies is chiefly due to phytoplankton 

which removes half bound CO2 from the bicarbonates and 

from carbonates. 

 

 
 

Fig 8: Monthly variation of Alkalinity (mg L-1) at the selected sites 

of Nanak Sagar Reservoir 

 

Phosphate- phosphorus 

A monthly record on changes in phosphate of water sample at
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three different sites in Nanak Sagar reservoir is presented in 

Fig. 9. The range of phosphate during the study period varied 

between 0.043 mg L-1 to 0.2 mg L-1. The highest value of 

phosphate recorded in the investigation period were 0.2 mg L-

1, 0.178 mg L-1 and 0.18 mg L-1 at sites S1, S2 and S3, 

respectively in the month of September while lowest in month 

of March i.e. 0.047 mg L-1, 0.043 and 0.045 mg L-1 at sites 

S1, S2 and S3, respectively. The maximum value estimated in 

the month of September (0.2 mg L-1) during monsoon may be 

due to fast assorted agricultural runoff, reduced assimilation 

in photosynthesis and minimum in the month of March (0.043 

mg L-1) during post monsoon may be due to high utilization 

by phytoplankton community and low silted water. Our 

findings are supported by research findings of Ananya et al., 

(2016) [25] and Nandkishore et al., (2016) [21]. 

The phosphorus to be the most important nutrient for the 

productivity in aquatic ecosystem [12]. Phosphorus in nature 

generally occurs in very small quantity, but is not the only 

single critical factor in maintaining the production functions 
[10]. Only few sources of phosphate occur naturally, major 

sources of their presence in water body are domestic waste, 

detergent and agriculture run-off containing fertilizer [45]. The 

phosphate content changes appeared to follow the trends of 

nitrate though the level of phosphate was poor compared to 

nitrate. 

 

 
 

Fig 9: Monthly variation of Phosphate (mg L-1) at the selected sites 

of Nanak Sagar Reservoir 

 

Nitrate nitrogen 

The data of Nitrate nitrogen concentration of water samples of 

three different sites of Nanak Sagar reservoir is given in Fig. 

10. The average values of nitrate nitrogen at the three selected 

sites of Nanak Sagar reservoir S1, S2 and S3 were 0.39 mg L-

1, 0.36 mg L-1 and 0.37 mg L-1 respectively. The highest value 

of nitrate nitrogen was found in the month of September and 

the values were 0.64 mg L-1, 0.6 mg L-1 and 0.62 mg L-1 at the 

sites S1, S2 and S3, respectively. The lowest nitrate nitrogen 

was observed in the month of March and the values were 0.23 

mg L-1, 0.224 mg L-1 and 0.238 mg L-1 at the sites S1, S2 and 

S3, respectively. It was maximum in the month of September 

(0.64 mg L-1) during monsoon season which may be primarily 

due to agricultural runoff, which is also a rich source of 

nitrogen applied as fertilizer and the inflow of allochthonous 

organic matter through river drainage. The minimum value of 

nitrate was observed in March (0.224 mg L-1) may because of 

high utilization by algal groups and a low source of 

formation. It may also be the beginning of the stratification 

cycle, the phytoplankton community was mainly using nitrate 

as nitrogen source [46]. These results are supported by 

observations made by Ananya et al., (2016) [25] and 

Nandkishore et al., (2017) [21]. 

  
 

Fig 10: Monthly variation of Nitrate (mg L-1) at the selected sites of 

Nanak Sagar Reservoir 

 

The most stable form of nitrogen is nitrate. Nitrates and 

nitrites are natural ions that are the part of nitrogen cycle. 

Nitrate ions are undesirable in drinking water because they 

can cause methemoglobinaemia in infants less than 6 months 

old [47]. The nitrate-nitrogen plays an important role in the 

biological productivity of the aquatic ecosystem.  

 

Conclusion 

The Nanak Sagar reservoir falls under the category of 

mesotrophic and water quality of the reservoir within normal 

conditions, so fish production from the reservoir could be 

increased by adopting culture-based fisheries and reducing 

intensive human activities. This study will support policy 

makers in developing a policy plan for the management of the 

Nanak Sagar reservoir.  
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