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ABSTRACT: Soil conservation is the prevention of loss of the topmost layer of the soil from erosion or prevention of 
reduced fertility caused by over usage, acidification, salinization or other chemical soil contamination.Slash-and- 
burn and other unsustainable methods of subsistence farming are practiced in some lesser developed areas. A 
consequence of deforestation is typically large-scale erosion, loss of soil nutrients and sometimes total desertification. 
Techniques   for   improved   soil   conservation   include crop   rotation, cover   crops, conservation    tillage and 
planted windbreaks, affect both erosion and fertility. When plants die, they decay and become part of the soil. Code 330 
defines standard methods recommended by the U.S. Natural Resources Conservation Service. Farmers have practiced 
soil conservation for millennia. In Europe, policies such as the Common Agricultural Policy are targeting the 
application of best management practices such as reduced tillage, winter cover crops,[1] plant residues and grass 
margins in order to better address soil conservation. Political and economic action is further required to solve the 
erosion problem. A simple governance hurdle concerns how we value the land and this can be changed by cultural 
adaptation.[2] Soil carbon is a carbon sink, playing a role in climate change mitigation. 
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NTRODUCTION 

Contour ploughing orients furrows following the contour lines of the farmed area. Furrows move left and right to 
maintain a constant altitude, which reduces runoff. Contour ploughing was practiced by the ancient Phoenicians for 
slopes between two and ten percent.[4] Contour ploughing can increase crop yields from 10 to 50 percent, partially as a 
result of greater soil retention.[5] Terracing is the practice of creating nearly level areas in a hillside area. The terraces 
form a series of steps each at a higher level than the previous. Terraces are protected from erosion by other soil barriers. 
Terraced farming is more common on small farms. Keyline design is the enhancement of contour farming, where the 
total watershed properties are taken into account in forming the contour lines. Tree, shrubs and ground-cover are 
effective perimeter treatment for soil erosion prevention, by impeding surface flows. A special form of this perimeter or 
inter-row treatment is the use of a "grass way" that both channels and dissipates runoff through surface friction, 
impeding surface runoff and encouraging infiltration of the slowed surface water.[6] Windbreaks are sufficiently dense 
rows of trees at the windward exposure of an agricultural field subject to wind erosion.[7] Evergreen species provide 
year-round protection; however, as long as foliage is present in the seasons of bare soil surfaces, the effect 
of deciduous trees may be adequate. Cover crops such as nitrogen-fixing legumes, white turnips, radishes and other 
species are rotated with cash crops to blanket the soil year-round and act as green manure that replenishes nitrogen and 
other critical nutrients. Cover crops also help suppress weeds.[8] Soil-conservation farming involves no-till farming, 
"green manures" and other soil-enhancing practices which make it hard for the soils to be equalized. Such farming 
methods attempt to mimic the biology of barren lands. They can revive damaged soil, minimize erosion, encourage 
plant growth, eliminate the use of nitrogen fertilizer or fungicide, produce above-average yields and protect crops 
during droughts or flooding. The result is less labor and lower costs that increase farmers’ profits. No-till farming and 
cover crops act as sinks for nitrogen and other nutrients. This increases the amount of soil organic matter.[8] 

Repeated plowing/tilling degrades soil, killing its beneficial fungi and earthworms. Once damaged, soil may take 
multiple seasons to fully recover, even in optimal circumstances.[8] 

Critics argue that no-till and related methods are impractical and too expensive for many growers, partly because it 
requires new equipment. They cite advantages for conventional tilling depending on the geography, crops and soil 
conditions. Some farmers claimed that no-till complicates pest control, delays planting and that post-harvest residues, 
especially for corn, are hard to manage.[8] 
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The use of pesticides can contaminate the soil, and nearby vegetation and water sources for a long time. They affect 
soil structure and (biotic and abiotic) composition.[9][10] Differentiated taxation schemes are among the options 
investigated in the academic literature to reducing their use.[11] Alternatives to pesticides are available and include 
methods of cultivation, use of biological pest controls (such as pheromones and microbial pesticides), genetic 
engineering (mostly of crops), and methods of interfering with insect breeding.[12] Application of composted yard waste 
has also been used as a way of controlling pests.[13] 

These methods are becoming increasingly popular and often are safer than traditional chemical pesticides. In addition, 
EPA is registering reduced-risk pesticides in increasing numbers. Cultivation practices include polyculture (growing 
multiple types of plants), crop rotation, planting crops in areas where the pests that damage them do not live, timing 
planting according to when pests will be least problematic, and use of trap crops that attract pests away from the real 
crop.[14] Trap crops have successfully controlled pests in some commercial agricultural systems while reducing 
pesticide usage.[15] In other systems, trap crops can fail to reduce pest densities at a commercial scale, even when the 
trap crop works in controlled experiments.[16] Release of other organisms that fight the pest is another example of an 
alternative to pesticide use. These organisms can include natural predators or parasites of the pests.[14] Biological 
pesticides based on entomopathogenic fungi, bacteria and viruses causing disease in the pest species can also be 
used.[14] Interfering with insects' reproduction can be accomplished by sterilizing males of the target species and 
releasing them, so that they mate with females but do not produce offspring.[14] This technique was first used on 
the screwworm fly in 1958 and has since been used with the medfly, the tsetse fly,[17] and the gypsy moth.[18] This is a 
costly and slow approach that only works on some types of insects.[14] 

II. DISCUSSION 

Salinity in soil is caused by irrigating with salty water. Water then evaporates from the soil leaving the salt behind. Salt 
breaks down the soil structure, causing infertility and reduced growth. 

The ions responsible       for       salination       are: sodium (Na+), potassium (K+), calcium (Ca2+), magnesium (Mg2+) 
and chlorine (Cl−). Salinity is estimated to affect about one third of the earth's arable land.[20] Soil salinity adversely 
affects crop metabolism and erosion usually follows. 

Salinity occurs on drylands from overirrigation and in areas with shallow saline water tables. Over-irrigation deposits 
salts in upper soil layers as a byproduct of soil infiltration; irrigation merely increases the rate of salt deposition. The 
best-known case of shallow saline   water table capillary action occurred in Egypt after the 1970 construction of 
the Aswan Dam. The change in the groundwater level led to high salt concentrations in the water table. The continuous 
high level of the water table led to soil salination. 

Use of humic acids may prevent excess salination, especially given excessive irrigation. Humic acids can fix 
both anions and cations and eliminate them from root zones. 

Planting species that can tolerate saline conditions can be used to lower water tables and thus reduce the rate of 
capillary and evaporative enrichment of surface salts. Salt-tolerant plants include saltbush, a plant found in much 
of North America and in the Mediterranean regions of Europe. When worms excrete feces in the form of casts, a 
balanced selection of minerals and plant nutrients is made into a form accessible for root uptake. Earthworm casts are 
five times richer in available nitrogen, seven times richer in available phosphates and eleven times richer in 
available potash than the surrounding upper 150 millimetres (5.9 in) of soil. The weight of casts produced may be 
greater than 4.5 kg per worm per year. By burrowing, the earthworm improves soil porosity, creating channels that 
enhance the processes of aeration and drainage.[21] 

Other important soil organisms include nematodes, mycorrhiza and bacteria. A quarter of all the animal species live 
underground. According to the 2016 Food and Agriculture Organization’s report "State of knowledge of soil 
biodiversity – Status, challenges and potentialities", there are major gaps in knowledge about biodiversity in soils.[22][23] 

Degraded soil requires synthetic fertilizer to produce high yields. Lacking structure increases erosion and carries 
nitrogen and other pollutants into rivers and streams.[8] 

Each one percent increase in soil organic matter helps soil hold 20,000 gallons more water per acre.[8] To allow plants 
full realization of their phytonutrient potential, active mineralization of the soil is sometimes undertaken. This can 
involve adding crushed rock or chemical soil supplements. In either case the purpose is to combat mineral depletion. A 
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broad range of minerals can be used, including common substances such as phosphorus and more exotic substances 
such as zinc and selenium. Extensive research examines the phase transitions of minerals in soil with aqueous 
contact.[24] 

Flooding can bring significant sediments to an alluvial plain. While this effect may not be desirable if floods endanger 
life or if the sediment originates from productive land, this process of addition to a floodplain is a natural process that 
can rejuvenate soil chemistry through mineralization. 

Soil contamination, soil pollution, or land   pollution as   a   part   of land   degradation is caused   by the   presence 
of xenobiotic (human-made) chemicals or other alteration in the natural soil environment. It is typically caused by 
industrial activity, agricultural chemicals or improper disposal of waste. The most common chemicals involved 
are petroleum hydrocarbons, polynuclear aromatic hydrocarbons (such as naphthalene and benzo(a)pyrene), solvents, 
pesticides, lead, and other heavy metals. Contamination is correlated with the degree of industrialization and intensity 
of chemical substance. The concern over soil contamination stems primarily from health risks, from direct contact with 
the contaminated soil, vapour from the contaminants, or from secondary contamination of water supplies within and 
underlying the soil.[1] Mapping of contaminated soil sites and the resulting cleanups are time-consuming and expensive 
tasks, and require expertise in geology, hydrology, chemistry, computer modeling, and GIS in Environmental 
Contamination, as well as an appreciation of the history of industrial chemistry.[2] 

In North America and Western Europe the extent of contaminated land is best known, with many of countries in these 
areas having a legal framework to identify and deal with this environmental problem. Developing countries tend to be 
less tightly regulated despite some of them having undergone significant industrialization. 

Soil pollution can be caused by the following (non-exhaustive list) : 

 
 Microplastics 

 Oil spills 

 Mining and activities by other heavy industries 

 Accidental spills may happen during activities, etc. 

 Corrosion of underground storage tanks (including piping used to transmit the contents) 

 Acid rain 

 Intensive farming 

 Agrochemicals, such as pesticides, herbicides and fertilizers 

 Petrochemicals 

 Industrial accidents 

 Road debris 

 Construction activities 

 Exterior lead-based paints 

 Drainage of contaminated surface water into the soil 

 Ammunitions, chemical agents, and other agents of war 

 Waste disposal 

o Oil and fuel dumping 
o Nuclear wastes 
o Direct discharge of industrial wastes to the soil 
o Discharge of sewage 
o Landfill and illegal dumping 
o Coal ash 
o Electronic waste 
o Contaminated by rocks containing large amounts of toxic elements. 
o Contaminated by Pb due to vehicle exhaust, Cd, and Zn caused by tire wear. 
o Contamination by strengthening air pollutants by incineration of fossil raw materials. 
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The most common chemicals involved are petroleum hydrocarbons, solvents, pesticides, lead, and other heavy metals. 

Any activity that leads to other forms of soil degradation (erosion, compaction, etc.) may indirectly worsen the 
contamination effects in that soil remediation becomes more tedious. 

III. RESULTS 

Historical deposition of coal ash used for residential, commercial, and industrial heating, as well as for industrial 
processes such as ore smelting, were a common source of contamination in areas that were industrialized before about 
1960. Coal naturally concentrates lead and zinc during its formation, as well as other heavy metals to a lesser degree. 
When the coal is burned, most of these metals become concentrated in the ash (the principal exception being mercury). 
Coal ash and slag may contain sufficient lead to qualify as a "characteristic hazardous waste", defined in the US as 
containing more than 5 mg/L of extractable lead using the TCLP procedure. In addition to lead, coal ash typically 
contains variable but significant concentrations of polynuclear aromatic hydrocarbons (PAHs; e.g., benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(cd)pyrene, phenanthrene, anthracene, and others). 
These PAHs are known human carcinogens and the acceptable concentrations of them in soil are typically around 
1 mg/kg. Coal ash and slag can be recognised by the presence of off-white grains in soil, gray heterogeneous soil, or 
(coal slag) bubbly, vesicular pebble-sized grains. 

Treated sewage sludge, known in the industry as biosolids, has become controversial as a "fertilizer". As it is the 
byproduct of sewage treatment, it generally contains more contaminants such as organisms, pesticides, and heavy 
metals than other soil.[3] 

In the European Union, the Urban Waste Water Treatment Directive allows sewage sludge to be sprayed onto land. The 
volume is expected to double to 185,000 tons of dry solids in 2005. This has good agricultural properties due to the 
high nitrogen and phosphate content. In 1990/1991, 13% wet weight was sprayed onto 0.13% of the land; however, this 
is expected to rise 15 fold by 2005. Advocates say there is a need to control this so that pathogenic microorganisms do 
not get into water courses and to ensure that there is no accumulation of heavy metals in the top soil.[4] 

A pesticide is a substance used to kill a pest. A pesticide may be a chemical substance, biological agent (such as a virus 
or bacteria), antimicrobial, disinfectant or device used against any pest. Pests include insects, plant pathogens, weeds, 
mollusks, birds, mammals, fish, nematodes (roundworms) and microbes that compete with humans for food, destroy 
property, spread or are a vector for disease or cause a nuisance. Although there are benefits to the use of pesticides, 
there are also drawbacks, such as potential toxicity to humans and other organisms.[5][6] 

Herbicides are used to kill weeds, especially on pavements and railways. They are similar to auxins and most are 
biodegradable by soil bacteria. However, one group derived from trinitrotoluene (2:4 D and 2:4:5 T) have the impurity 
dioxin, which is very toxic and causes fatality even in low concentrations. Another herbicide is Paraquat. It is highly 
toxic but it rapidly degrades in soil due to the action of bacteria and does not kill soil fauna.[7] 

Insecticides are used to rid farms of pests which damage crops. The insects damage not only standing crops but also 
stored ones and in the tropics it is reckoned that one third of the total production is lost during food storage. As 
with fungicides, the first insecticides used in the nineteenth century were inorganic e.g. Paris Green and other 
compounds of arsenic. Nicotine has also been used since 1690.[8] 

There are now two main groups of synthetic insecticides – 

1. Organochlorines include DDT, Aldrin, Dieldrin and BHC. They are cheap to produce, potent and persistent. DDT 
was used on a massive scale from the 1930s, with a peak of 72,000 tonnes used 1970. Then usage fell as the 
harmful environmental effects were realized. It was found worldwide in fish and birds and was even discovered in the 
snow in the Antarctic. It is only slightly soluble in water but is very soluble in the bloodstream. It affects the nervous 
and endocrine systems and causes the eggshells of birds to lack calcium causing them to be easily breakable. It is 
thought to be responsible for the decline of the numbers of birds of prey like ospreys and peregrine falcons in the 1950s 
– they are now recovering.[9] As well as increased concentration via the food chain, it is known to enter via permeable 
membranes, so fish get it through their gills. As it has low water solubility, it tends to stay at the water surface, so 
organisms that live there are most affected. DDT found in fish that formed part of the human food chain caused 
concern, but the levels found in the liver, kidney and brain tissues was less than 1 ppm and in fat was 10 ppm, which 
was below the level likely to cause harm. However, DDT was banned in the UK and the United States to stop the 
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further buildup of it in the food chain. U.S. manufacturers continued to sell DDT to developing countries, who could 
not afford the expensive replacement chemicals and who did not have such stringent regulations governing the use of 
pesticides.[10] 

2. Organophosphates, e.g. parathion, methyl parathion and about 40 other insecticides are available nationally. 
Parathion is highly toxic, methyl-parathion is less so and Malathion is generally considered safe as it has low toxicity 
and is rapidly broken down in the mammalian liver. This group works by preventing normal nerve transmission as 
cholinesterase is prevented from breaking down the transmitter substance acetylcholine, resulting in uncontrolled 
muscle movements.[11] The disposal of munitions, and a lack of care in manufacture of munitions caused by the urgency 
of production, can contaminate soil for extended periods. There is little published evidence on this type of 
contamination largely because of restrictions placed by governments of many countries on the publication of material 
related to war effort. However, mustard gas stored during World War II has contaminated some sites for up to 50 
years[12] and the testing of Anthrax as a potential biological weapon contaminated the whole island of Gruinard.[ 
Contaminated or polluted soil directly affects human health through direct contact with soil or via inhalation of soil 
contaminants that have vaporized; potentially greater threats are posed by the infiltration of soil contamination into 
groundwater aquifers used for human consumption, sometimes in areas apparently far removed from any apparent 
source of above-ground contamination. Toxic metals can also make their way up the food chain through plants that 
reside in soils containing high concentrations of heavy metals.[14] This tends to result in the development of pollution- 
related diseases. 

Most exposure is accidental, and exposure can happen through:[15] 

 
 Ingesting dust or soil directly 

 Ingesting food or vegetables grown in contaminated soil or with foods in contact with contaminants 

 Skin contact with dust or soil 

 Vapors from the soil 

 Inhaling clouds of dust while working in soils or windy environments 

However, some studies estimate that 90% of exposure is through eating contaminated food.[15] 

Implications 

Health consequences from exposure to soil contamination vary greatly depending on pollutant type, the pathway of 
attack, and the vulnerability of the exposed population. Researchers suggest that pesticides and heavy metals in soil 
may harm cardiovascular health, including inflammation and change in the body's internal clock.[16] 

Chronic exposure to chromium, lead , and other metals, petroleum, solvents, and many pesticide and herbicide 
formulations can be carcinogenic, can cause congenital disorders, or can cause other chronic health conditions. 
Industrial or man-made concentrations of naturally occurring substances, such as nitrate and ammonia associated with 
livestock manure from agricultural operations, have also been identified as health hazards in soil and groundwater.[17] 

Chronic exposure to benzene at sufficient concentrations is known to be associated with a higher incidence of 
leukemia. Mercury and cyclodienes are known to induce higher incidences of kidney damage and some irreversible 
diseases. PCBs and cyclodienes are linked to liver toxicity. Organophosphates and carbonates can cause a chain of 
responses leading to neuromuscular blockage. Many chlorinated solvents induce liver changes, kidney changes, and 
depression of the central nervous system. There is an entire spectrum of further health effects such as headache, nausea, 
fatigue, eye irritation and skin rash for the above cited and other chemicals. At sufficient dosages a large number of soil 
contaminants can cause death by exposure via direct contact, inhalation or ingestion of contaminants in groundwater 
contaminated through soil.[18] 

The Scottish Government has commissioned the Institute of Occupational Medicine to undertake a review of methods 
to assess risk to human health from contaminated land. The overall aim of the project is to work up guidance that 
should be useful to Scottish Local Authorities in assessing whether sites represent a significant possibility of significant 
harm (SPOSH) to human health. It is envisaged that the output of the project will be a short document providing high 
level guidance on health risk assessment with reference to existing published guidance and methodologies that have 
been identified as being particularly relevant and helpful. The project will examine how policy guidelines have been 
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developed for determining the acceptability of risks to human health and propose an approach for assessing what 
constitutes unacceptable risk in line with the criteria for SPOSH as defined in the legislation and the Scottish Statutory 
Guidance. 

Heavy metals and other soil contaminants can adversely affect the activity, species composition and abundance of soil 
microorganisms, thereby threatening soil functions such as biochemical cycling of carbon and nitrogen.[22] However, 
soil contaminants can also become less bioavailable by time, and microorganisms and ecosystems can adapt to altered 
conditions. Soil properties such as pH, organic matter content and texture are very important and modify mobility, 
bioavailability and toxicity of pollutants in contaminated soils.[23] The same amount of contaminant can be toxic in one 
soil but totally harmless in another soil. This stresses the need for soil-specific risks assessment and measures. 

Cleanup or environmental remediation is analyzed by environmental scientists who utilize field measurement of soil 
chemicals and also apply computer models (GIS in Environmental Contamination) for analyzing transport[24] and fate 
of soil chemicals. Various technologies have been developed for remediation of oil-contaminated soil and 
sediments [25] There are several principal strategies for remediation: 

 
  Excavate soil and take it to a disposal site away from ready pathways for human or sensitive ecosystem 

contact. This technique also applies to dredging of bay muds containing toxins. 

 Aeration of soils at the contaminated site (with attendant risk of creating air pollution) 

  Thermal remediation by introduction of heat to raise subsurface temperatures sufficiently high to volatilize 
chemical contaminants out of the soil for vapor extraction. Technologies include ISTD, electrical resistance 
heating (ERH), and ET-DSP. 

  Bioremediation, involving microbial digestion of certain organic chemicals. Techniques used in 
bioremediation include landfarming, biostimulation and bioaugmentating soil biota with commercially available 
microflora. 

  Extraction of groundwater or soil vapor with an active electromechanical system, with subsequent stripping of 
the contaminants from the extract. 

 Containment of the soil contaminants (such as by capping or paving over in place). 

 Phytoremediation, or using plants (such as willow) to extract heavy metals. 

 Mycoremediation, or using fungus to metabolize contaminants and accumulate heavy metals. 

 Remediation of oil contaminated sediments with self-collapsing air microbubbles.[26] 

 Surfactant leaching 

 Interfacial solar evaporation to extract heavy metal ions from moist soil[27] 

IV. CONCLUSIONS 

In March 2009, the issue of Uranium poisoning in Punjab attracted press coverage. It was alleged to be caused by fly 
ash ponds   of thermal    power stations,    which    reportedly    lead    to    severe    birth    defects    in    children    in 
the Faridkot and Bhatinda districts of Punjab. The news reports claimed the uranium levels were more than 60 times the 
maximum safe limit.[36][37] In 2012, the Government of India confirmed[38] that the ground water in Malwa belt of 
Punjab has uranium metal that is 50% above the trace limits set by the United Nations' World Health 
Organization (WHO). Scientific studies, based on over 1000 samples from various sampling points, could not trace the 
source to fly ash and any sources from thermal power plants or industry as originally alleged. The study also revealed 
that the uranium concentration in ground water of Malwa district is not 60 times the WHO limits, but only 50% above 
the WHO limit in 3 locations. This highest concentration found in samples was less than those found naturally in 
ground waters currently used for human purposes elsewhere, such as Finland.[39] Research is underway to identify 
natural or other sources for the uranium. 
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