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ABSTRACT 

In order for a living system to maintain production, improve water quality, and promote plant and 

animal health, the soil (or sediment) must be able to carry out certain essential duties. This study's 

objective was to evaluate the soil (sediment) quality of the artificial lake in the Bhindawas Wildlife 

Sanctuary. This is situated in India's Haryana province's Jhajjar district. This 12-month study, which 

started in August 2021, involved collecting soil (sediment) samples from three distinct locations around 

the lake on a monthly basis. pH, nitrogen, phosphorus, potassium, and other soil quality factors were 

evaluated. The majority of the variables fell within the usual range. According to this study, the artificial 

lake in the Bhindawas Wildlife Sanctuary has good soil (sediment) quality that can support a variety of 

flora and wildlife. 

 
1.  Introduction 

Sediment, or soil, is a crucial element of the earth's 

biosphere. The production of food and fibre, as well as the 

preservation of the local, regional, and global environment's 

quality, depend heavily on the soil [1]. Agriculture, the growth 

of natural plants, and communities are all impacted by soil 

quality. The degradation of soil can be brought on by 

sanitization, air pollution, and soil erosion [2]. Environmental 

issues created by humans, such as climate change and ozone 

layer thinning, which may result in a significant drop in 

biodiversity, may induce soil degradation and loss of soil 

productivity. 

The soil science society of America defines soil quality as 

"the ability of a particular sort of soil to perform within the 

confines of natural or managed ecosystem, to sustain plant and 

animal productivity, to maintain and improve water and air 

quality, and support human health habitation" [3]. A variety of 

living species that need to be managed and conserved perform 

the functions of the soil, which is a living, dynamic system [4]. 

Extreme environments and anthropogenic perturbations impair 

the health of soil, its malleability, and ultimately biodiversity 

[5]. The ability of the soil to act as a vital living system to 

sustain biological productivity, advance water quality, and 

uphold plant and animal health is known as soil health. The 

addition of contaminants from various sources and pest control 

in agriculture and the water ecosystem have a significant 

impact on the deterioration and loss of soil health [6]. 

Seasonal variations in the ecological factors have an 

impact on the distribution of plants and animals as well as their 

population density [7]. It is possible to utilise soil chemistry as 

a gauge of how well terrestrial ecosystems are doing. The main 

biogeochemical cycles have an impact on the chemical makeup 

of the soil's liquid and solid phases. 

Physical and microbiological aspects of the soil have an 

impact on its chemical composition. By assessing the soil 

quality of the lake, this study aims to determine the condition 

of the artificial lake within the ecology of the Bhindawas 

Wildlife Sanctuary. 

 

2.  Materials and methods 

About 15 kilometres from Jhajjar in Haryana's Jhajjar 

district is where you'll find the Bhindawas Wildlife Sanctuary 

Ramsar site. It was also designated a bird sanctuary by the 

Indian government on June 3, 2009. This is a significant 

portion of the Sahibi River's ecological corridor, which runs 

from the Aravalli Mountains in Rajasthan to the Yamuna via 

the Masani Barrage, Matanhail Forest, Chhuchhakwas-

Godhari, Khaparwas Wildlife Sanctuary, Bhindawas Wildlife 

Sanctuary, Outfall Drain Number 6 (a canalised portion of the 

Sahibi River in Haryana), Outfall Drain Number 8 (a canalised 

portion of the Dohan River in Haryana. This 411.55 hectare 

sanctuary is 105 km from Delhi, the capital of India. The 

primary sources of water in the bird sanctuary are rainwater, 

the JLN Feeder canal, and its escape channel. 

About 250 different species of migratory and resident 

birds frequent the Bhindawas Lake. The water hyacinth 

problem, which has harmed the lake's drainage system and put 

it in danger of drying up because there is no permanent source 

of water, is a challenge that this lovely lake is currently dealing 

with. Blue peafowl, gray francolin, black francolin, graylag 

goose, ruddy shelduck, bar-headed goose, comb duck, gadwall, 

eurasian wigeon, great cormorant, common teal, northern 

pintail, northern shoveler, red vented bulbul, common pochard, 

black-rumped flameback, common hoopoe, white-throated 

kingfisher, green bee-eater, black drongo, pied cuckoo, 
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common hawk cuckoo, rose-ringed parakeet, spotted owlet, 

blue rock pigeon, great egret, purple swamphen, eurasian 

collared dove, mallard, crested lark, jungle babbler, ashy prinia 

etc. are some of the more common birds found in Bhindawas 

Bird Sanctuary. 

The current investigation was conducted during the entire 

calendar year. A sampling by month was carried out. A weekly 

sampling was carried out. For ease, the lake region was 

separated into three stations: East (station 1), West (station 2), 

and North (station 3). As instructed in a soil analysis kit, the 

sampling was carried out. To separate the coarse pieces (> 2 

mm), the obtained soil samples were first air dried, then they 

were pounded in a wooden mortar with a pestle. For analysis, 

the fine soil samples were kept in separate containers. The 

assessment included the physical and chemical characteristics 

of pH, potassium, phosphorus, and nitrogen. Utilizing a 

Prerana soil analysis kit, standard analysis techniques were 

used for the entire analysis. Using a pH metre, the pH of the 

soil was measured in water suspension (1:1 soil to solution 

ratio).

 

 
Figure 1. (a) Artificial lake in Bhindawas Wildlife Sanctuary. 

 

 
Figure 1. (b) Site map of artificial lake in Bhindawas Wildlife Sanctuary in District Jhajjar of State Haryana, India. 
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3.  Results and discussion 

Soil pH: The pH of the soil samples used in this study 

ranged from 6.70 to 6.9, showing that the study area's soils met 

Indian standard specifications (6.5 to 8.5). pH values below 6.6 

indicate an acidic soil, neutral soils are between 6.7 and 7.72, 

while alkaline soils exceed 7.3. All of the stations have found 

that the pH value varies with the seasons, being higher in the 

winter months than in the summer and wet ones. The pH is 

high at station East from September through December. It is 

between 6.7 and 6.8 in the summer and reaches 6.9 in the 

winter (Figure 2). 

 

 
Figure 2. Variation in the pH of Soil at three different stations of 

artificial lake in Bhindawas Wildlife Sanctuary throughout the year. 

The y-axis represents pH. 

 

Soil nitrogen: The nutrient nitrogen is movable in the soil. 

The average nitrogen level in the soil of the artificial lake at the 

Bhindawas Wildlife Sanctuary Lake is 701.92 (Kg/Ha) in the 

current study (Figure 3). The nitrogen content of the soil was 

dramatically raised by the sewage water [8]. In the current 

study region, soil nitrogen levels were discovered to be 

consistent across all stations and seasons of the year. 

 

 
Figure 3. Variation in the nitrogen of soil at three different stations of 

artificial lake in Bhindawas Wildlife Sanctuary throughout the Year. 

The y-axis represents nitrogen in kg/Ha. 

 

Soil phosphorus: Due to the comparatively high amounts 

of phosphorus that plants need, phosphorus is a necessary 

element that is categorised as a macronutrient. At North 

Station, phosphorus values are observed to be high from June 

to September (Figure 4). The fields surround this station. Due 

to farmers' usage of fertilisers in the fields during the wet 

season, phosphorus may have leached into the lake. In the 

current study region, phosphorus levels in the soil were found 

to be higher in February, 13 kg/Ha higher. The amount of 

phosphorus that is readily available in the soil that has been 

irrigated with sewage water is higher, and during the rainy 

season, a lot of sewage water drains into this lake. 

 

 
Figure 4. Variation in the phosphorus of soil at three different stations 

of artificial lake in Bhindawas Wildlife Sanctuary throughout the year. 

The y-axis represents phosphorus in kg/Ha. 

 

Soil organic carbon: Due to its improvement of nutrient 

delivery, detoxification of hazardous soil components, 

preservation of moisture and nutrients, and participation in the 

construction of soil structure, soil organic carbon is a vital 

resource. 

In the current investigation, the author discovered that 

although the soil's organic carbon level remained constant 

(almost 1%) throughout the year, it only decreased in the 

month of June. Increased decomposability of crop residues, 

decreased organic matter inputs, and tillage effects that lessen 

the amount of physical protection to decomposition are all 

responsible for a large portion of this loss in soil organic 

carbon. Except for June, when its value was discovered to be 

reduced to 0.6%, the value of soil organic carbon in the current 

research region was determined to be in the range of 1% at all 

stations throughout the year (Figure 5). 

Soil potassium: At several locations, it was discovered 

that the potassium amount varied. In comparison to winter, 

readings at every site were higher in the summer and 

throughout the wet season. West station recorded 304 kg/Ha as 

its maximum figure (Figure 6). 

 

 
Figure 5. Variation in the organic carbon of soil at three different 

stations of artificial lake in Bhindawas Wildlife Sanctuary throughout 

the year. The y-axis represents nitrogen (in %). 
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Figure 6. Variation in the potassium of soil at three different stations 

of artificial lake in Bhindawas Wildlife Sanctuary throughout the year. 

The y-axis represents potassium in kg/Ha. 

 

It is well known that soils play a significant role in plant 

productivity. Qualities of the lake's soil (sediment) have an 

impact on the water and air. By measuring pH, one can assess 

intensive land management practises, carbon imbalances, and 

the acidity or alkalinity of a substance. Since the pH of soil 

affects the availability of vital plant nutrients, it can be 

regarded as one of the most significant soil properties. The pH 

of the soil is also impacted by rain; it falls during the rainy 

season [9]. The movement of water causes basic nutrients like 

calcium and magnesium to be washed out of the soil [10]. The 

pH of soil is lower during wet seasons than it is during dry 

ones. A higher pH encourages the solubilization of Pb in soil, 

and a rise in lead levels lowers microbial activity as well as 

enzyme activity [11], both of which are indicators of soil 

contamination.  

The most crucial component of fertilisers is nitrogen. 

Plants respond quickly to the administration of nitrogen. 

Nitrogen provides the plants a green hue and promotes 

vegetative development. Nitrogen is absorbed by plant roots as 

NO3 and NH4 molecules. Surface and subsurface water quality 

is impacted by the nitrogen and water cycles in the soil. Nitrate 

and nitrogen, which are produced when intact land is converted 

to intensive agriculture, animal manures, air deposition, and 

fertilisers, are the main contaminants of water. Due to human 

modifications of nitrogen cycles, there is a significant increase 

in the transport of nitrogen from land to the atmosphere, as 

well as to water bodies, rivers, estuaries, and coastal oceans 

[12]. Higher levels of organic matter in the soil are often 

capable of releasing more nitrogen. 

In fertilisers, phosphorus, an essential nutrient, is supplied 

to the soil. The transfer of energy is phosphorus' significant 

function in living things. Similar to nitrogen, phosphorus has 

valence states ranging from +5 to -3. Although phosphite, 

hypophosphite, and phosphine can all form from phosphate in 

anaerobic environments and their presence has been confirmed 

[13], this is only true thermodynamically. The migration of the 

orthophosphate ion is the primary transformation of 

phosphorus in anaerobic conditions. Higher levels of 

phosphorus are readily available in sewage-irrigated soil, 

which is important for plant growth. 

The ecological integrity and development or progress of a 

wetland are both indicated by the soil composition. Because it 

responds to environmental disturbance and has an impact on 

other ecosystem processes, the National Research Council has 

referred to soil organic matter content (also known as soil 

organic carbon) as the "best" measure of soil quality [14]. 

Overall, the contents of soil organic carbon are quite low, 

ranging from 0.6 to 1%. Heavy metals and micronutrient 

availability in soil are influenced by the status of organic 

carbon [15]. Organic carbon in the soil is decreased as farmed 

land replaces wild plants. The organic matter in the soil rapidly 

diminishes as a result of different land usage [16–20]. 

One of the sixteen essential minerals for plant growth and 

reproduction is potassium. Of the crust of the planet, potassium 

makes up 2.4%. It is categorised as a macronutrient, along with 

phosphorus and nitrogen. In its ionic form, potassium ion, it is 

absorbed by plants. In a soil, the total amount of exchangeable 

and water soluble potassium is typically known as the available 

potassium. The non-exchangeable potassium and the mineral 

potassium are the reserve forms of potassium in soils. Some of 

the reserve potassium comes from weathering of feldspars and 

micas and becomes exchangeable as the exchangeable 

potassium of soils is reduced through cropping or leaching 

[21]. 

Additionally, land management practises like tillage, crop 

rotation, and the application of fertilisers and pesticides have 

an impact on water quality. Due to management techniques, 

the soil's capacity to create or absorb significant gases 

including carbon dioxide, nitrous oxide, and methane may 

change [22, 23]. Environmental quality, plant, animal, and 

human health are all influenced by the quality and health of the 

soil [24, 25, 26]. 

Understanding the issues with productive areas and 

keeping track of changes in sustainability and environmental 

quality requires an assessment of the quality and health of the 

soil [27]. When evaluating the sustainability of management 

practises, applications of indicators of soil quality and health 

would help to bridge the gap between science and practise 

[28]. Indicators of soil quality and health could be used to 

define ecosystem processes, integrate physical, chemical, and 

biological properties, their management sensitivity, variations 

in climatic conditions, and their usefulness and accessibility to 

agricultural experts, conservationists, and policy makers. 

 

4.  Conclusions 

The soil of the lake is suitable for the growth of fauna and 

flora as well as other essential functions of the lake, and the 

values of the physicochemical parameters of the artificial lake 

in the Bhindawas Wildlife Sanctuary were found to be within 

normal range. As a result, the lake may contain a variety of 

richly coloured plants and animals. 
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