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Abstract
The planet earth is composed of one-fourth of the land with a total geographical area of India as 328.2M ha. Due to various reasons, 14.64% of the land resource falls under wastelands. Rapid industrialization, intensive agricultural practices, and unsustainable urbanization lead to the degradation of land resources.  Most of the time, the biophysical composition of the soil determined its utilization and productivity rate. Some are highly productive on the other hand some are less or unproductive, India has roughly 328 million hectares of land area and the land utility pattern been 43.6% agricultural, 4.6% grazing lands, 12.2% marshlands, 10.7% woodlands, 8.4% desolate land, 5.3% municipal land. The continuous increase of the population leads to pressure for uptown land. The area under non-agricultural land is used for the roads, buildings, railways, industrial establishments. In this connection, non-agricultural land is increasing which is a major concern about land degradation. Based on the secondary data this review paper discussed the contaminated land in India, respective case studies, and its remediation technologies. Many physical, chemical, and biological methods were adopted for cleaning the contaminated lands in them some are tough and some are expensive to handle.  
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Introduction
The land is a precious natural resource; soil supports the life of the biosphere and it furnishes the daily life demands of human pollution. It is the key to socio-economic growth, if the land resource is good it can be a pursuit for various schemes including industrial setups, urbanization, and agricultural practices. But in fast-growing aspects the unique natural resource gets polluted, the unsustainable industrialization, Urbanization, green revolution, and other activities made high pressure on land resources (Abhilash et al., 2016). ICAR, 2010 published the degraded lands in India based on soil profiles and prepared them by using satellite data (Figure. 1).
India hosted many polluted dump sites, which have been used to dump the hazardous and other wastes, thus the result of the soil, surface water, and groundwater was polluted and thereby create health and environmental risks. The majority of the contaminated dumpsites were originated when the industrial hazardous waste disposed of in an unscientific manner or against the rules stipulated. Some of the sites were developed historically when there was no regulation on the management of hazardous wastes (Vinod Babu B., 2020; Jayanta K. Saha et al., 2017). Ministry of Rural Development, 2019 report elevated the geographical area and degraded lands in different states of India (Ministry of Rural Development, 2019) (Figure. 2). Ministry of Rural Development, 2010 report referred that the total wasteland area in India is 472261 sq. km, which means 14.61% of its total (figure. 3).  Agricultural lands and water bodies are polluted by the disposal of huge amounts of solids and liquids waste.  Annually, about 960 million tonnes of total waste produced in India as the by-product which acts as pollutants from various sources like quarries, extraction of metals, waste discarding, drain water, automobile emissions, municipal sewage, Agricultural effluents which are hazardous for agricultural land (Asokan Pappua et al., 2007). According to Mohan Vishwa, 2019 global and Indian lands under degradation have been shown in the pie chart (Figure. 4).
India hosted 472261 sq. km, wasteland and it means 14.61% of its total geographical area, the contaminated wastelands cause adverse effects on the environment. Natural and anthropogenic factors like water or air erosion, overgrazing, deforestation, fast-growing industries, Urbanisation, and Intensive agricultural practices are the major sources of land degradation in India.  The number of contaminated lands is increasing great concern in the modern era, on the other hand, the continuous food formation for a fast-growing global population is a major challenge of this century. The polluted sites cannot use as it is for agricultural practices because of the accumulated hazardous material. But after remediating the lands, it is comfortable for agriculture activities. 
FAO/UNEP, 2019 referred to the sources of land degradation in India (Figure. 5). Sanjay Agarwal highlighted 15% of the total GDP in India materialize by Agriculture sector, it involved 50% of the country population, on the other side India is the 4th largest manufacturing country for agrochemicals production and it holed 31% of livestock and large area under irrigation (Ministry of Agriculture & Farmer Welfare, 2020). On the other hand, Indian Agriculture Institutes and others reported that there is a need to raise agricultural productivity to feed the increasing population. India's foodgrain production in 1973 was 102 (million tonnes) doubled in 1999 that was nearly 200 (Mt) during the year 2018-19 food grain production is 283.37 (Mt). The Government of India targeting 291.1 (Mt) of food grain production in 2019-2020 (IBEF, 2020). In an urban area, land values are very high. On the other side, contaminated lands set an additional cost for remediation. The threshold limit of the hazardous substances heigh then becomes dangerous to humankind due to contamination is not limited to a particular area must roll out to the surrounded places.  Land pollution is different due to the presence of various concentrations and pathways of the pollutants that occur in soils. According to CPCB, In India, 128 sites are polluted due to toxic and hazardous substances. From the list, West Bengal has the highest contaminated sites (27) and followed by Odisha (23). Major contamination incidents include; oil pollution, pesticide and heavy metal contamination, chromium contamination, electronic waste, mercury contamination (CPCB, 2020). 

Causes of land degradation
2.1. Mining waste
The mining site environment and nearby land area get altered by intensive mining and it produces a huge amount of solid waste. it pollutes neighbouring lands and becomes unfit for agriculture. In Jharkhand Manganese and Mica, mines are sources of soil contamination. On the other end most common limitations in mining areas; unfavourable PH, low concentrations of organic matter, low salinity, water holding capacity, inadequate supply of plant nutrients, and the movement of polluted solid material into the aquatic bodies. Microbe Assisted Phytoremediation (MAP) is an eco-friendly and cost-effective method used to enhance the organic yield and prolificacy of the mine dump sites. Agroecological practices like nitrogen-fixing trees enhanced the nutrient status of degraded lands. Calcium-loving plants and metal tolerant ecotype grasses are the other methods for contaminated land reclamation. It is important to raise agricultural productivity on all types of lands the contaminated lands also for the growing population of the world (Kumar, 2013). Agricultural lands are polluted by mining and it provides a harsh environment for cultivation.  In connection, the main approaches implemented for reclamation practices; direct vegetation of revised debris, alleviation, utilization of capillary fence between overlying topsoil, the underlying waste introduction of agricultural additive, dung, and organic manure improve the crop productivity (Paschke et al., 2000). Biochar is a recalcitrant that promotes soil carbon sequestration, soil properties, crop productivity and holds enormous potential (Liang, 2006), (Chan et al., 2008). 
In India, the Jharia coalfield (JCF) is the leading source of coking coal.  Due to the increasing demand for coal in the energy sector, the withdrawal rate of coal is elevated. To overcome the problem, promoted open cast mining intensively. Thus, the resulting environment was polluted, the remote sensing techniques handled successfully, then projected environmental degradation from multispectral satellite data (JCF). The area of the open cast mine expanded by 4.72% (1997 to 2012) it means the degradation of agriculture and forest lands. According to LULC (Land Use Land Cover), the green cover loss rate is more in the past fifteen years, and the changing pattern helps to design reclamation techniques for the land which is disturbed by opencast miming (Glenn et al., 2015). The result of copper mining in the Singhbhum shear zone, Jharkhand, India. Agricultural soils are contaminated with an excess of heavy metals and the total heavy metals of the soils are estimated by the ICPMS method, concentrations of the pollutants vary from the copper mining site to processing units. The implementation of proper monitoring and management strategies is necessary to reduce metal pollution (Giri et al., 2017). In Odisha, India, the Sukinda mining industry is responsible for chromite sediment accumulation, extraction, and refining of the chromite causes soil quality humiliation. The study was based on assessing the various concentrations of metals, their sources, and their impact on the soil-enzyme reactions. Mostly, the soil was found low PH and less organic carbon. Goethite, Lizardite, Chromite, Actinolite, Talc, and Maghemite were common mineral phases identified in the soil samples. Toxic elements like zinc, chromium, manganese, copper, cobalt, nickel, and lead are recorded in soil. From the study, they concluded that soil which is near the mining area was seriously polluted with toxic elements. Except for lead, all enzyme reactions were negatively correlated to all heavy metals (Pattnaik and Equeenuddin, 2016). Kumar and Maiti revealed that a great amount of chromite-asbestos waste was loaded on the Roro hill of Chaibasa district, Jharkhand, India. The soil was matured from these ultramafic rocks which were contained a high quantity of metals, particularly chromium (Cr) and nickel (Ni). The translocation and bioaccumulation of metals were observed by growing plants such as Oryza sativa and Zea mays on Chromite-Asbestos polluted farming lands (Kumar and Maiti, 2014).
2.2 Hazardous waste
Comptroller and Auditor General's reported, raining population and Rapid industrialization in India, the emitted quantity of hazardous wastes is immensely increased in the country. Industrial solid waste management is a major problem for socio-economic and environmental aspects. In the same report, in India, 7.2 Mt of toxic waste is produced by greater than forty thousand licensed industries but there is no guess about the unlicensed industrial hazardous waste generation. Hazardous waste is composed of recyclable, land fellable, and incinerable components, mainly produced from electronic, municipal, industrial, coal ash disposal, construction and demolition waste, chemical, nuclear and illegal importing wastes, oil refineries, agricultural practices, oil spills, accidental disasters, and dismantling of ships. Hazardous waste may disposal is a great problem most of the time it will go into the open dumps or landfills but safe disposal techniques are incineration, deep burial, deep well injection, chemical treatments, and biological treatment with microorganisms (CAG, 2018). The study stated the economic value of contaminated land in various states in India. Industrial hazardous waste generation is managed by Treatment Storage Disposal Facility (TSDF) in India. In absence of community disposal facilities leads to illegal dumping of hazardous waste into open sites. Polluted land price is a low cost than pollution-free land. Cost evolution carried for the following states Andhra Pradesh, Tamilnadu, Madhya Pradesh, Gujarat, Rajasthan, Maharashtra, West Bengal, Uttar Pradesh, Kerala, and Karnataka in which contaminated land area is more than 0.5 hectare (Dixit et al., 2015). Solidification or Stabilization is an eco-friendly, technique and is used to treat toxic wastes in this treatment contaminants that were immobilized in the treated material. Thus, Environment and human health both are protected by S/S treatment. Solidification can change the physical properties while stabilization changes the chemical properties of the toxic substances in the waste. This technique is widely used to treat risky chemicals in the same waste due to the flexibility and high-frequency S/S treatment has improved construction characteristics of soil and allows the soil to reuse at redevelopment site (Wilk, 2004). 

2.3 Heavy metals
Soil is the functional component of the biosphere and is polluted with heavy metals from different sources. The occurrence of toxic elements is a significant environmental problem, lead to biomagnification through the food chain and show a toxic effect on the health of the environment. Contamination factor, enrichment factor, and potential contamination index of heavy metals showed that cadmium and arsenic are the common contaminants in the Indian soils (Shrivastava et al., 2015). In India, heavy metal pollution of the soil is a significant concern to humans and aquatic systems. The pollutants transport from waste dumping sites to nearby areas through the drain or air (Juan Carlos Fernandez-Caliani et al., 2009). Cultivation of crops on toxic metal-polluted soils leads to the agglomeration of toxic metals into the plants and which can enter the food chain and show the adverse effect (Baldantoni et al., 2010). 
S.K. Sahni in her studies suggested that larger industries should set up their effluent treatment plants for neutralization, flocculation, filtration, and precipitation. Besides, she pointed out some genetically engineered microbes and higher plants for detoxification of the contaminated soils (Sahni, 2011). Collected soil samples from 32 various regions in India and measured concentration levels of toxic elements. The study evaluated that, the potential health risks of humans (adults and children), most of the urban soils are seriously polluted with heavy metals and they reported higher concentrations of Cr and Ni in southern parts of Karnataka, northern Uttar Pradesh, eastern Odisha. Central Telangana was contaminated with As and Pb, and western Maharashtra and eastern Jharkhand were polluted with Zn and Cu (Narsimha, 2019). Another study assessed that the pollution status, health effects, and geographical availability of hazardous elements in metropolitan soils, sampled from the Medak district, Telangana, India.  He analyzed 40 soil samples except for Zn all are moderate and the western parts of Medak polluted severely, the geographical occurrence pattern of hazardous elements explained the western parts of Medak polluted more than central and eastern regions (Adimalla, 2019). 

2.4 Industrial waste
Central Pollution Control Board listed Surat in Gujarat under heavily polluted industrial areas in this connection 25 samples were tested and concluded that it was significantly polluted with toxic elements (Cu, Cr, Co, V, and Zn) and it leads to different health problems. Suggested the simple effluent treatment technique to manage the industrial effluents before discharges and it is confirmed industrial waste is the main source of land contamination surroundings of the Surat (Krishna, 2007). Dheri pointed out the heavy metal pollution in Jalandhar, Punjab agricultural soils, near to the industrial area of Ludhiana the soil contains low PH and low CaCo3 due to the agricultural practices under sewage water from Industries. Agricultural Soil is badly contaminated with toxic elements (Pb, Cr, Cd, and Ni) (Dheri et al., 2007), Dogra was reported that extremely high amounts of Cr deposits in potato fields are irrigated under contaminated water by the leather industry. Similarly, 120 roadside agricultural soil samples of industrial areas (Jalandhar environs) in Punjab, India, were analyzed for the assessment of heavy metal pollution. The result was less pollution and low ecological risk based on a different index (Naman Dogra et al., 2019). 
The research paper projected that the population of West Bengal was affected by various skin disorders due to the utilization of arsenic-contaminated groundwater for the irrigation of agricultural land. 10 samples were collected and analyzed. The result was showed that the soil samples were contained with arsenic in a range between 9.5–19.4 mg/kg. Due to the presence of a high amount of arsenic in the groundwater, the accumulation was high in soils and plants of agricultural land (Tarit Roychowdhury et al., 2004). The study site was residential and normal agricultural fields of Ranipet town, Vellore district, Tamilnadu, India. Sampling was carried out by taking two layers of topsoil layers. The result showed that toxic elements Cr, Cd, Pb, and Zn caused contamination. Heavy metal concentration was higher in sites of contraction than the normal and residential areas. Through the food chain, metals accumulate in plants and animals and cause toxicity and carcinogenicity. Reduce the metal contamination Some of the adsorbents were recommended such as coconut shell carbon, rice husk carbon, fly ash, charcoal, etc added to the effluent before discharge into the surface water body (Kistan Andiyappan et al., 2017). Adimalla researched soil heavy metal contamination and its negative impacts on human health in Northern Telangana, India. The result observed that As, Zn, Cu, Pb, and Ni were within the suggested limit but Cr concentration was highly increasing than the recommended limit in almost all soil samples. Due to the daily intake of such metals, the children and adults in the region showed various health problems (Adimalla and Wang, 2018). Chavara village, Kollam district, Kerala, India, Kerala Minerals and Metals Ltd., is an industrial area is producing waste due to the production of titanium dioxide. It causes soil pollution and changes its Physico-chemical characteristics and the soil became highly acidic with a lesser amount of organic matter, Na, P, and N (Beena and Jaya, 2016). According to the environmental ministry, Nibra village in Howrah district of West Bengal is a hazardous waste dumpsite. Approximately 4440 tonnes of chromium residues lay beneath the ground on which the settlements are build and the people living. Chromium ore dumping was practiced over two years from 1998 to 2000. Not only in Nibra village but also 320 sites across the country hosted hazardous waste (Malavika Vyawahare, 2017). 
Overexploitation of resources, industrial waste, sewage sludge, and agricultural waste are the key source of land contamination in Orissa. Bolangir, Kalahandi, Jaipur, Keonjhar, Mayurbhanj, Sundargarh, Dhenkanal, and Koraput districts have high heavy metal deposition such as Cr, Cd, Fe, Al, Mn, Pb, Ni, Zn. The thermal power plant at Talcher, Angul, Jharsuguda, and Damanjodi discharged 3600T fly ash, which is the source of heavy metals. It leached into the soil environment and causes pollution. Other sources such as ferrochrome and charge-chrome industries, phosphatic fertilizer factories, steel, paper, and allied industries cause land contamination in Orissa (Sahu et al., 2006). Karnataka Government and UNICEF revealed that some rural parts of north-eastern Karnataka are affected by arsenicosis syndrome and arsenic-related cancer. The arsenic toxicity is caused by the gold mining area of Karnataka. Tope soil samples from these areas contained arsenic in the range of 99-9136 mg/kg. Inhalation of soil dust with high arsenic content might be the source of arsenic entry into the human body. Industrial effluent from Visakhapatnam industrial area contained a high level of soluble salts and heavy metals it causes salinity and heavy metal pollution in the agricultural land (Saha, 2017). 
Mandideep, Madhya Pradesh, India is a rapidly growing city. Industrialization is growing fast in recent days. thus, the result of toxic element pollution was higher in the water, soils, and air. Heavy metal contamination was a little high in summer than in the winter season. But, in the rainy season, heavy metal ions were diluted in water and the non-rainy season movement of the metal ion is less and it accumulates somewhere and it may penetrate the groundwater and cause water pollution. Precautionary techniques are suggested for the future (Ahirwar, 2018). Patancheru, Hyderabad is a fast-growing industrial area in Telangana, India. Central Pollution Control Board identified and announced that the area is one of the contaminated areas and is referred to as an ecological disaster area (Govil, 2001). Cadmium is released through natural and anthropogenic activities and eventually reaches into soils therefore the land is the final source of Cd. The bioavailability percentage of Cd in soils depends on the remediation process. The bioavailability factor is the total cadmium present in the organisms. Khan et al., 2017 focused on remediation of Cd contaminated lands, which are cost-effective and eco-friendly techniques. Cadmium and organic matter join to form complexes and minimize its succeeding bioaccumulation. The introduction of organic matter improves soil standards and reduces Cadmium attainability in soil. 
Rajasthan, Pali industrial area hosted greater than 800 textile units, CPCB coded that the area is seriously polluted and different chemicals discharged from the industries (Krishna, 2004). Chhattisgarh, Korba city, hosted NTPCL and it works 90% on wood besides numerous industries were surrounded in the area and emits acidic effluents it causes environmental pollution (Sharma et al., 2019). The Haryana district has a higher industrial area such as Faridabad. The waste effluents from industries were mixed with groundwater which was used to cultivate the crops (Rosin et al., 2013). The Centre for Science and Environment (CSE), Research Organization, New Delhi, conducted a study and revealed that sulfide formation is posing a major threat to soil fertility and pollution of surface water in Tamil Nadu's textile center, Tiruppur (Lamicella, 2014).
2.5 Biomedical waste
Bio-medical waste generated from the hospital, medical research labs, and medical shops in any state like solid, liquid, or fluid, causes harm by the infection. Wastes include sharps such as needles or scalpel blades, pathological waste like blood samples, infectious waste as dressing, catheters. In India, about 15% to 35% of infectious waste is generating from hospitals. The Land gets polluted, the heavy metals absorbed by plants and after it enters into the food chain (Sharma, 2015). Selvaraj et al. conducted a Descriptive Cross-sectional study for general practitioners at Kanchipuram, Tamilnadu, India. The study showed that 70% of the practitioners did not attend any orientation/training in Biomedical waste management. Therefore, improper management of biomedical waste pollutes the soil (Selvaraj et al., 2013) Approximately 4,762 kilograms of bio-medical trash produces in Mumbai daily. It contains a high risk of mercury because the medical device contained mercury. The very first, mercury contamination was observed in Japan in the year 1956. Locals from Minamata city became the victims hence called Minamata disease. Developed countries established mercury-free instruments to solve the problem. Recommended solutions are; categorization of waste from health care facilities, segregation of waste according to the guidelines of CPCB. In Mumbai biomedical wastes are treated at SMS Envoclean through incineration, autoclaving, shredding, and effluent treatment (Snehal, 2016). Kerala hosted the highest medical institutions as per the CPCB report 2011, total accommodation facility is 1,13,530 (hospitals) out of 43,273 are Government hospitals, 2,740 co-operative centers, 67.517 private hospitals. Each bed produces solid waste of approximately 1.5-2.0 kilograms per day and 450 liters/day of fluid trash. WHO stated, 85% of solid trash is not harmful, 10% is contagious and finally, 5% is poisonous. Most of the biomedical wastes are infectious or toxic. It causes land contamination due to its accumulation (Anon., 2019). 
2.6 Oil spill
The waste from the oil industry such as oily sludge and oil spills on land which is the most important source of environmental pollution and showed toxic effects as mutagenic and carcinogenic effects. Mandal et. al., 2011 carried out a research study by TERI, it created an Oilzapper (bacterial consortium) for degrading various concentrations of petroleum hydrocarbon in oil waste. This Oilzapper technology was utilized as biological remediation for various oil waste in the diverse situation of India. Chennai Petroleum Corporation Limited's (CPCL's) hydrocarbon operations have damaged the environment of Tanjavur, Thiruvarur, and Nagapattinam in Tamil Nadu. It was revealed by the analysis of soil, groundwater, and surface water of the areas.  According to CRC (The Coastal Resource Centre), ONGC claims that it attends oil leaks punctually and contaminated the lands that have been fully re-established. But there is farmland, which is contaminated by oil spills from more than 10 years ago still showed a high level of Total Petroleum Hydrocarbon (TPH). At that time the farmland contained 1760 ppm TPH in Thirupunjai and 2983 ppm TPH in Thiruvarur district. The field had an odor of rancid petroleum with brittle soil which is devoid of vegetation. Uncontaminated farmland should not contain any TPH (Thangavelu, 2017). Lotfinasabasl et. al., 2013 performed a study to check the contamination of soil and mangrove ecosystem with petroleum hydrocarbons at Akshi beach of Alibaug, Maharashtra, India. The collecting samples of soil showed high contamination with petroleum hydrocarbons than the permissible limit. The phytotoxic level of petroleum hydrocarbons is also observed in mangrove plants. Many remediation methods are utilizing for the decontamination of the petroleum hydrocarbon polluted soil. Which is a chemical process, thermal process; physical process, and biological process (Varjani, 2017).
2.7 E-wastes
In the 21st century, the production rate of electronic and electrical products has increased rapidly. Thus, the generation of e-waste also increases (Perez-Belis et al., 2014). India produced about 2Mt of e-waste per year and the generated sources are computer devices 70%, the telecom sector 12%, medical 8%, and electronic equipment 7% (PIT, 2016). Maharashtra, Tamil Nadu, and Andhra Pradesh are the 3 states in India that produce a high amount of e-waste. 65 cities in India created 60% of India's total e-waste including Mumbai which is the highest e-waste generator city followed by Delhi, Bangalore, Chennai, and Kolkata (Needhidasan et al., 2014). A study was conducted in different areas of Uttar Pradesh, India, unloading, and recycling of e-waste processed for many years. E-waste pollution changed the bacterial diversity in the soil while testing the 16S rRNA gene under Denaturing gradient gel- electrophoresis. The high-frequency bacterial batches are Proteobacteria and Firmicutes were less in the soil but there was an exposure of Actinobacteria to the polluted lands. They found a new bacterium with possible bioremediating characteristics that are there in the e-waste polluted sites (Salam and Varma, 2019; Subhojit, 2017; Series, 2003). 
2.8 Agricultural practices and contamination
Soil erosion, intensive agricultural practices, pollutants from urban or industrial areas, forest fires, waterlogging, leaching, drought are the main factors of soil pollution. Chemicals are applied to enhance the yielding capacity of the soils but it leads to degradation of the soil quality. Through the feeding habit of the food chain, chemicals were accumulated into secondary consumers, finally, it accumulates in the human body. The use of pesticides was increased in agricultural practices to maintain organoleptic characteristics of fresh foods for longer periods and also to increase agricultural production. Pesticides may be natural, synthetic, or even living organisms (Santos and Galceran, 2002). At present days, the utilization of pesticides became a part of agriculture, and the utilization of pesticides was increased severely after the Second World War (Gavrilescu, 2005). 
India needs 45-50Mt of chemical fertilizers and the use of organic manure, compost, and agricultural wastes can reduce the use of fertilizers and biocides. Organic farming is another method that maintains soil fertility, improving physical properties, microbial production, and controlling the pests and diseases of crops (Smriti Chand, 2009). High nitrogen level in soil reduces carbon content and cause nutrient imbalance. Rationalization of unbalanced use of nitrogen fertilizers and suppress non-agricultural sources of nitrogen are the remedial measured to solve this problem (Kaushal and Prashar, 2021). In Rajasthan, India, Keoladeo National Park, many birds come for their winter stay by committing dangerous travel across the Himalayas and reach the wetland ecosystem for its seasonal stay. Wetlands Park is polluted due to intensive agriculture practices and the addition of chemicals. The presence of these pesticides adversely affected the biodiversity of the park. To minimize the pesticide residue level, guided agricultural implementations reduce the use of inorganic chemicals (Bhumesh Bhadouria et al., 2012). The research explained that the organochlorine pesticide distribution and presence in the paddy fields of Kuttanad agroecosystem (Ramsar site).  It was an initial report on OCP residues occurrence in the international famed wetland and recorded 16 OCP residues under multi-residential analysis, on the other hand, USEPA priority pollutants recorded in the wetland ecosystem and the concentration levels of the OCP in samples was within the permissible limit. Therefore, now the study area is safe (Sruthi et al., 2017). Remediation techniques for contaminated soil with pesticides are discussed by Castelo-Grande et al., 2010 and gave the advantages and disadvantages of the technique. Suggested biological techniques like bioremediation, landfarming, etc. physical and chemical techniques such as soil vapor extraction, Air sparging, etc, and thermal techniques as thermal incineration, thermal desorption, vitrification for soil remediation. The other remediation method is a chemical treatment for pesticide-contaminated soil. It takes a short period of comparatively than biological treatment. But the residues formed after treatment need disposal, chemical treatment negatively impacts microbes and the properties of soil. Extracting pesticide, soil washing is the best technology, but its cost is high Morillo (Morillo and Villaverde, 2017). 

2.9 Remediation methods for contaminated soil
Cleaning of contaminated or polluted sites with a sight of sanitizing the environment is known as remediation and the contaminated soils are unfit for vegetation, animals, and human growth. Intensive utilization of inorganic or organic substance cause anthropogenic pollution and leads the soils low yielding or unfertile. To restore the qualities of the soil phytoremediation is widely used, in which plants, herbs, and shrubs have been widely utilizing to restore contaminated sites. It is a choice due to its cost-effectiveness, the feasibility of the technique efficiency and environment-friendly methodology on the other hand many plants have significate potential to accumulate toxic elements (Sumiahadi and Acar, 2018). Phytoremediation is an eco-friendly approach it could not change the Physico-chemical characteristics of soils and it offers rejuvenation of precious metals and the utilization of left biomass to generate bioenergy. Biochar, the addition of vermicompost and nanoparticles into soils enhances phytoremediation efficiency. Contaminants are reduced by the plants through adjusting the Physico-chemical characters of the soils, increase porosity, realize of root ooze, and increase aeration (Salami and Gin, 2016). Revathi et. al., 2011 used Phytoremediation in Ranipet tanneries and decontaminated the heavy metal in soils, which was severely contaminated with chromium metal and remediated by the Sorghum plant cultivation because it is one of the best hyperaccumulators for the phytoremediation of metal-contaminated sites. 
Rapid industrialization, extensive pesticide use, and unsustainable urbanization cause soil pollution in India, only healthy soil can give good yield as well as contributing healthy air and water. Land remediation is a restoration, technique it rejuvenates soils into their former state or baseline condition and the remediation involves land management practices that can remove, control and reduce environmental risks. The main remediation techniques include; Thermal remediation in which contaminants are removed by applying high temperatures. Encapsulation technique, lime is added to the polluted soil, concrete, and cement mixed for preventing the contamination of soils. Air sparging is a technique that is directly applied to the soil rather than used on soil extract. A large volume of pressurized air is introduced into the polluted soils (in-situ remediation), it removes hydrocarbon contaminants and volatile organic compounds ((Liu et al., 2018; Lari et al., 2018). 
2.10 Bioremediation 
It is a biological method to remove contaminants, in which contaminated soils are treated with the aerobic and anaerobic bacterium its breakdown and feed the contaminants. Bioremediation required stable conditions like temperature 70F and occasional rain, the Government of Bhopal examined various options to dispose of waste and it is used to remove hazardous wastes from contaminated soil, air, and water. It enhances nature's clean-up tool, cost-effective, and gives the results quickly. All the toxic residues accumulate in the landfill and it is cleaned by bioremediation (Priscilla, 2016).  In the Chemical oxidation method, inject oxygen releasing compounds into soil and groundwater after the oxidants and contaminants act as an electron acceptor and an electron donor respectively such as hydrogen peroxide, persulfate, permanganate, percarbonate, ozone and the choice of reagents is site-specific. Based on the principle it is separation and removal treatment, a low-intensity current is passed through the electrodes and it has been inserted in soils on both sides of the polluted soil mass (Willas, 2016). In the flushing method, an aqueous solution is injected or sprinkle then allowed to percolate into the ground. Both saturated and unsaturated zones are treated with flushing, acids, alkalis, chelating agents, surfactants, and organic solvents are commonly used additives, under the Vitrification method, an extremely high temperature is used (1400-2000 0C) to melt soil. In Nano-remediation, small-sized particles are infused into the contaminated spot, by direct injection. Nano-particles have a large surface area, therefore, it is highly reactive. Through redox reaction, it degrades the organic contaminants and also immobilizes toxic elements such as Pb, Hg, and As. Phytoextraction is a technique in which contaminants are reduced by the absorption process, through the roots and their transformation, sedimentation is carrying out to the top parts of a plant. It is a cost-efficient and eco-friendly alteration for removing heavy metal contamination. Phytoextraction effectiveness is decided by two important components i. e. metal hyperaccumulating capability and the manufacturing of biomass. Hyper accumulator plants are used for decontamination purposes because of it tolerant of heavy metals and it has good accumulation strength and it removes maximum concentrations of the contaminates when differentiating with the remaining plant species (McGrath and Zhao, 2003). Ginneken et. al. has conducted a study on phytoextraction to reduce toxic elements like lead and cadmium in soils of Agra and neighboring towns. Therefore, the land was remediated by the phytoextraction method using the Calotropis Procera species. This species has better phytoextraction capacity which showed a higher accumulation by root sucking of heavy metals under normal situations. Brassica napus species was used also for phytoextraction purposes in the place of the Calotropis Procera (Van Ginneken et al., 2007).  
In Phytostabilisation, immobilization of pollutants and reduction of its percolation carried out to food chain and water resource, heavy metals were forced to absorption, complexation, alteration, and precipitation while in the process the oxidation status of metals changes from more poisons to low poisons ones In Phytovolatilization, plants transfer the pollutants into vapors in volatilization process and emits into the atmosphere. It is used for organic pollutants, the polluted mixture was absorbed by roots, xylem then it translocated to shoot, it can't remove the entire contaminants (Sathya et al., 2016). Under the Phytodegradation method, pollutants undergo metabolization and degradation process whatever in soils through enzyme catalysis or in plants, plant-enzymes, enzyme co-factors carry degradation procedure. Rhizodegradation means microbial degradation of organic pollutants in the area of rhizosphere soils. Active microbial activity and the symbiotic relationship between plants and microorganisms make the rhizosphere area (Poonam and Narendra, 2019). Soil rejuvenation has been attained through thermal, physical, and biological techniques, still, it is in implementation such as excavation and removal: loosening, disposing of, loading, unloading, hauling, and quarrying. On the other hand, barrier construction: avoid heavy level pollution migration to minimize or remove the pollutants. Capping: Prevent percolation of drain water in polluted sites. Solidification: blending of the binding reagent with the pollutant to form a solid product. Stabilization: Conversion of polluting substances into steady-state to Aquas state. Removal of volatile chemicals from the soils is carried by utilizing the vapor pressure in unsaturated areas and the Soil washing methodology: Organic contaminants and toxic elements wipe with the cleaning reagents. Electrochemical method:  Contaminates removed based on electrokinetic principles. Biological treatment: Microbial reduction is carried with specific strains of bacteria and specified zest to the utilization of pollutants and the thermal treatment is carried out inside the soils which are contaminated with different varieties of chemicals. It is an expensive method and needs additional fuel. These are some of the remediation methods practicing to remediate the soils in the in-situ or ex-situ environment in India (Nida et al., 2018).
Conclusion
It is summarized that the possibility of endorsed bioremediation is one of the sustainable choices to wash out a broad range of contaminated lands in India. It is also distinguished the composite nature and multidimensional provocations dial by actions for potential remediation of the Indian contaminated lands. Some of the lands were polluted due to the absence of scientific knowledge, technology support, sponsorship, and shareholder dispute, and government affairs and policy. Due to lack of awareness about land remediation the soils are allowed to be contaminated and intended as wastelands or unfit for agriculture use. There are several remediation techniques available, but it is difficult to decide which technique is suitable without proper knowledge of the contamination site. But it is strongly recommended that the bioremediation technique helps to promote emission of zero global warming gases, eco-friendly and socio-economic technology. On the other hand, it is also commended that the policy may review, frequent evaluation of EIA reports, capacity building, and monitoring of the wasteland resources. The best approach to land remediation is the prevention of pollution in all aspects. 
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