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13.1 Introduction

Paddy soils are normally heterogeneous and there are complicated interactions
between the natural physical and chemical soil characteristics. These reactions,
combined with management-driven soil changes, such as tillage, liming, and manure
application, result in changes in the soil properties of paddy fields (Zhou et al. 2014).
Soils may become noticeably polluted by the aggregation of different organic and
inorganic pollutants through discharges from rapidly expanding industrial areas; the
transfer of heavy metal residues; the use of lead paints, manure, fertilizers, sewage
sludge, pesticides, and wastewater irrigation systems; coal ignition residues; the
leakage of petrochemicals; and barometrical statement (Khan et al. 2008; Zhang
et al. 2010).

Paddy soils are a real sink for pollutants discharged into nature by anthropogenic
measures, and, unlike natural pollutants that have the capacity to be oxidized to
carbon (IV) by microbial activity, most pollutants do not undergo microbial and
chemical degradation (Kirpichtchikova et al. 2006), and their aggregates persist for
long periods in soils (Adriano 2003). The changes in chemical structures (specia-
tion) and bioavailability are, in any case, conceivable. The proximity of dangerous
pollutants in soil can greatly hinder the biodegradation of natural contaminants
(Maslin and Maier 2000). Pollutants in soil may pose dangers to people and to
biological systems through different routes, as shown in Fig. 13.1 (Ling et al.
2007).

Fig. 13.1 Different routes by which pollutants enter humans
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13.2 Types of Pollutants

These are two major types of pollutant in paddy soils (Fig. 13.2)

1. Inorganic pollutants (heavy metals)
2. Organic pollutants (polychlorinated biphenyls [PCBs], polychlorinated

dibenzodioxins [PCDDs], and polychlorinated dibenzofurans [PCDFs])

13.2.1 Inorganic Pollutants

Heavy metals such as Pb, Cr, As, Zn, Cd, Cu, Hg, and Ni are hazardous in nature and
are generally present in polluted areas (Raymond and Okieimen 2011), and they
affect human health, plants, animals, and soil fertility rates (Sharma and Agrawal
2005). These metals are normal pollutants in rice fields and they bioaccumulate, such
that the concentrations of these pollutants build up in living systems owing to their
retention rates in such systems being higher than their discharge rates (Sridhara-
Chary et al. 2008).

Inorganic pollutants (especially heavy metals) mostly originate from anthropo-
genic sources and are concentrated in the soil-plant relationship; as a result, their
presence is a major environmental issue. Lack of food security and dangers to health
create an alarming situation with indisputable environmental issues (Cui et al. 2004).
Paddy soils are thought to be a suitable medium for the screening and surveying of
heavy metal contamination, as these metals are typically found in these soils (Govil
et al. 2002); these metals are poisonous to plants and humans when such polluted
soils are utilized for the next cropping season (Wong et al. 2002). Natural pollution

Fig. 13.2 Various types of pollutants associated with fertilizer, biosolid, manure, and pesticide
application
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of the biosphere with heavy metals poses significant threats to the safe utilization of
soils (Fytianos et al. 2001). Contemporary farming, with its overutilization of
agrochemicals and pesticides, along with mechanical harvesting for greater effi-
ciency, pollutes farming soils with unnecessary heavy metals (Hang et al. 2009).

Humans are directly influenced by the ingestion of contaminated food grown on
such polluted soils. Renal failure in humans is connected to Cd contamination in rice
cultivated in Asia (Fangmin et al. 2006). There is a need to assess the potential
danger of paddy soils by checking and appraising aggregate heavy metal fixation in
farming soils, because of the presence of harmful heavy metals such as Cd, As, and
Pb (Singh et al. 2010).

In their survey of paddy soils, He et al. (2005) reported, as a key factor, that heavy
metals circulate within the soil solid-solution phase A physical investigation of the
soil profile is basic for assessing inorganic pollutants, especially heavy metals, in the
soil (Robson 2003). The fate of pollutants in paddy soil is reliant basically on pH and
on the presence of clay particles, minerals, humic materials, oxides, hydroxides, and
Mn in the soil (Petruzzelli and Pedron 2007).

13.2.1.1 Sources of Inorganic Pollutants in Paddy Soils

In the process of weathering, inorganic pollutants from the parent material are added
to the soil, normally at the level of<1000 mg kg�1, which is occasionally dangerous
(Kabata-Pendias and Pendias 2001). The geochemical cycle gradually increases
levels of metals to a hazardous point in both rural and urban areas, sufficiently to
pose danger to flora and fauna, and to the environment (D’Amore et al. 2005).

Heavy metals originate from a wide range of anthropogenic sources, such as
leaded gas, paints, petroleum, and chemical industry products, and the transfer of
high levels of metal residues to landfills, which act as pits for heavy metals (Basta
et al. 2005). These contaminants diffused into soil are also associated with climatic
changes caused by various human activities, such as cultivation methods and
wastewater reuse. Diffused pollutants are an issue of high significance, as their
presence is recognizable proof of contamination in soils and convolute or undermine
remediation methodologies.

13.2.2 Organic Pollutants

Among the numerous organic substances in soil, the most risky are the persistent
organic pollutants (POPs) that come from anthropogenic activities, that can remain
for a long time in nature, and that can be transported over long distances (Armitage
and Gobas 2007). In particular, organic pollutants can be bioaccumulated and
biomagnified, reaching high levels that can be dangerous for human wellbeing and
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biological communities. Of all the constant toxins, the following ones are universally
recognized:

• POPs
• PCBs
• PCDDs
• PCDFs
• Pesticides

13.2.2.1 Persistent Organic Pollutants (POPs)

POPs have hydrophobic properties, and include basic aromatic complexes; for
example, toluene, benzene, xylenes, and ethylbenzene; polycyclic aromatic hydro-
carbons (PAHs), including phenanthrene, naphthalene, and benzo-pyrene; and
PCBs. These complexes are not soluble in H2O, and are impervious to microbial
and photolytic breakdown (Semple et al. 2003).

These complexes, i.e., PCBs, PAHs, and pesticides, become part of the soil by
various routes and are highly lethal for people and plants. In paddy soils, microbial
and biochemical degradation activities are very sensitive to small variations in soil
characteristics, profile quality, and efficiency. Pesticides enter soil during application
by means of foliar wash-off, runoff, and leaching. Additionally, PAHs from a few
other sources become part of paddy soil; for example, deficient ignition of coal, oil,
and wood; petrochemical leaks, and vehicle effluents (Gianfreda and Rao 2008). At
the point when organic substances enter the paddy soil, the soil can be subjected to
changes that transport the substances without modifying their structure. In paddy
soils, these untreated organic substances are present in strong or weak bonding
relationships with inorganic and organic colloids via adsorption systems (Cea
et al. 2007).

13.2.2.2 Polychlorinated Biphenyls (PCBs)

PCBs are hydrophobic and thermostable, and have strong dielectric characteristics;
these attributes have led to their common industrial use. In humans, after their
incidental intake or their presence in food items, PCBs are assimilated via the
gastrointestinal tract and afterward aggregate in fatty tissues as a result of their
hydrophobic nature (La Rocca and Mantovani 2006). The International Agency for
Research on Cancer has grouped PCBs as cancer-causing substances in people, and
their analysis shows that these pollutants may increase the danger of skin, liver, and
mental diseases (Carpenter 1998). The European Community, with the specific end
goal of ensuring human wellbeing and environmental conservation, restricted the
commercial utilization of such compounds in 1990. However, these tenacious
entities are still being introduced into soils, and are persistent for longer periods in
soils polluted by particular modern activities (Beyer and Biziuk 2009).
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The changing capability of paddy field conditions and the particular redox states
of unmistakable specialties to increase the common constriction of PCBs have
infrequently been contemplated (Baba et al. 2007). Besides, limited data are avail-
able about the effects of smaller-scale ecological changes on soil microbial biomass
and groups of PCB constriction in paddy fields (Chen et al. 2014).

13.2.2.3 Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs)

PCDDs and PCDFs, mostly known as dioxins (Pollitt 1999), are produced as a result
of burning procedures (unintentional fires and volcanic emissions) and by chemical
industries. The dioxins are a group of 210 chlorine-containing compounds, of which
17 compounds are highly toxic in nature, with cancer-causing potential; these
compounds have negative impacts on the endocrine, reproductive, and immune
systems (Dickson and Buzik 1993). Inferable from their high determination in the
earth, they remain in the soil, which becomes contaminated (Pohl et al. 1995). In
people, the fundamental presentation to dioxins is through food, which accounts for
90% of the aggregate presentation (Domingo and Bocio 2007). Xenobiotics with
endocrine-disrupting chemicals (EDCs) and can be taken as the primary hazardous
factors in paddy soils. In the last few years, the long-term harm exerted by dioxins on
reproductive and developmental systems has been recognized (Di-Diego et al.
2005). The EDCs are a varied group of inorganic and organic contaminants, and
they can influence the functioning of the endocrine system, particularly influencing
reproductive and thyroid hormones (Schmidt 2001).

13.2.2.4 Pesticides in Paddy Soils

Pesticides are a class of chemical compounds that are used to kill detrimental
organisms, particularly in farming. However, many pesticides are also harmful to
other living things, including people (McKinlay et al. 2008). Organo-chlorinated
pesticides have been utilized for a long time and one of their primary advantages is
their high stability in soil and move into the natural systems, with the result of
surely understood poisonous impacts in biota (Hamilton et al. 2004). Particularly
natural contaminations can be degrading in water, soil, and the air to final results
that are less hazardous than the parent mixes. Microorganisms (parasites and
microbes) degrade natural residues, including animal and plant residues, natural
materials in waste, and numerous individual natural poisons. Microorganisms
work in both water and soil.

The amount of pesticide remaining in paddy soil depends upon how firmly
bonded the pesticides are by the soil constituents and how rapidly they are degraded
by microbial activity; these factors depend upon the ecological circumstances of the
season of utilization, such as the moisture content in the soil (Arias-Estevez et al.
2008). The adsorption and transport of natural pesticides in paddy fields depends on
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the ionic or neutral behavior of the soil particles, their water solubility, and their
colloidal nature in the paddy soils (Shawhney and Brown 1989). The sorption of
pesticides in paddy fields depends on their transformation, transport, and organic
impact on soil conditions (Barriuso et al. 1994). For instance, in paddy soil, atrazine
is modestly mobile and versatile in nature, particularly in soils that have few clay
particles or low organic matter (OM) content (Barriuso and Calvet 1992). Atrazine is
mostly attached to silicate particles in soil by either physical or chemical adsorption
(Laird et al. 1994).

The sorption features of pesticides (lindane, methyl parathion, and carbofuran)
depend on clay particles and the OM content of paddy soil (Rama and Ligy 2008).
Flumioxazin is a herbicide with a low hazard level, and its diminished levels in soil
90 days after application. Insecticide spray, and its adsorption by soils and lake silt,
demonstrate fluctuation according to the pesticide, clay, temperature, pH, and OM
content (El-Nahhal et al. 2001). In pesticides with an acidic nature, adsorption in
paddy soil is influenced by pH and CaCl2 fixation (Clausen and Fabricius 2002). In
1990, Taylor and Spencer indicated that there were two primary ecological variables,
soil moisture content and temperature, that influenced pesticide behavior in
paddy soil.

Bromilow et al. (1999) noted that the soil water content did not significantly affect
the degradation rate of fungicides. It has also been found that there is an inverse
relationship between fungicide degradation and temperature. The major ecological
components that affected the fate of chlorpyrifos were soil moisture content, OM,
clay, and soil pH. Chlorpyrifos decomposes quickly in soils that are mostly dry in
nature and takes somewhat more time to decompose in paddy soils (Awasthi and
Prakash 1997). Atrazine and lindane are more risky chemicals to use in areas that
have a low soil temperature, such as an upper layer temperature of 20 �C (Paraiba
and Spadotto 2002).

13.3 Arsenic

The solubility and bioavailability of As depends on various factors (Zhao et al.
2009), which are discussed below.

13.3.1 Arsenic Species

Arsenic is present as both inorganic (As (III) and As (V)) and organic
(monomethylarsonic acid (MMA) and dimethylarsinic acid (DMA)), structures in
soil (Zhao et al. 2009). As (III) is more lethal than As (V) and is substantially more
toxic than DMA and MMA (Zhao et al. 2010). Inorganic species predominate in
paddy soils, while quantities of organic species are lower in these soils (Fitz and
Wenzel 2002). Each species has diverse solubility and bioavailability. Marine et al.
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(1992) reported that As accessibility to rice varied in the order of As
(III) >MMA > As (V) > DMA, and both As (III) and MMA were more accessible
to rice plants than the other As species (Meharg and Whitaker 2002). This demon-
strates that the phylogeny of As in soil is fundamental for evaluating whether As is
harmful to plants.

13.3.2 Redox Potential

Reduction and oxidation status in the soil is vital on the grounds that it is
responsible for As transport and phylogeny (Fitz and Wenzel 2002). Arsenic
(V) normally predominates under oxidizing conditions (high-impact), showing
partiality for soil compounds (Fe-oxhydroxides), leading to diminished As solubil-
ity and bioavailability to plants (Xu et al. 2008). The reduction of
Fe-oxyhydroxides and moderately high amounts of iron diminish microscopic
organisms and green growth, and this increases As solubility by means of
converting As (V) and methyl As species to more soluble As (III) species in soil
(Mahimairaja et al. 2005). Different examinations have also shown that the appli-
cation of water in different ways can essentially control As accumulation in plants
(Rahaman et al. 2011).

13.3.3 pH

The adsorption of As to Fe-oxyhydroxides is influenced by the pH of the soil (Quazi
et al. 2011), although there is no concurrence on this issue. As (V) has a tendency to
be adsorbed by Fe–Al oxyhydroxides in acidic medium (Signes-Pastor et al. 2007).
The transport of As in soil is high at a high pH (8.5); at high pH, Fe oxides are
charged, which encourages the desorption of As from the Fe oxides (Streat et al.
2008).

13.3.4 Organic Matter (OM)

OM can profoundly affect As solubility in soil; OM tends to insoluble with
As. Pikaray et al. (2005) reported that natural factors has a more prominent influence
for As sorption because of arrangement of organo-As unpredictable. In this manner,
soil with high levels of OM can reduce As accessibility to plants.
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13.3.5 Soil Texture

Soil surface is an essential factor that can affect As behaviour (Fitz Quazi et al.
2011). By and large, muddy or clayey surface soils have considerably greater surface
areas than coarse or sandy soils. What is more, Fe oxides are essentially present in
the surface; in this way, clayey soils have higher potential for the maintenance of As
than sandy soils, and soils with a clayey surface should be less lethal than sandy soils
for As in plants (Heikens et al. 2007).

13.3.6 Arsenic Bound to Fe–Mn Oxides

Fe–Mn oxides are basic constituents of soils and are exceptionally proficient in
sorbing As because of their high sorption limit. However, their sorption properties
are unequivocally subject to ecological conditions. Under oxygen-consuming con-
ditions the chances of oxyhydroxides bonding with As are high. Under flooded
conditions oxyhydroxides discharge As from the soil by the reductive disintegration
of Fe oxyhydroxides, making As available for plants (Fitz and Wenzel 2002;
Takahashi et al. 2004).

13.4 Fate of Inorganic Pollutants in Paddy Fields

Soil contamination can be caused by a point source or by diffuse contamination. The
primary distinctions between the two types of pollution are:

• Point sources; for example, industries, incinerators, and landfills utilize soil and
are connected to activities that fundamentally move toxins into the soil (Green
et al. 2000).

• Diffuse sources are related to factors such as transport, environmental changes,
and the sedimentation of surface water in rural areas, and deficient squander
medicines.

The hazardous pollutants in paddy soil are, as a rule, industrial and natural
inorganic poisons, most importantly heavy metals. Natural toxins have a human-
centered beginning and are characterized by high lipoaffinity, semivolatility, and
imperviousness to degradation. Heavy metals, that cannot be decomposed or
wrecked, the nearness in the soil because of common procedures, for instance the
arrangement of soil, and to different humans activities. Some heavy metals (Zn, Fe,
Cu,Mn, and Co) are critical components of hazardous pollutants, if they are present in
ranges of fixation, while others (Pb, Cd, and Hg) are possibly harmful components
(Tchounwou et al. 2003).
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13.4.1 Bioavailability

The bioavailability of the inorganic components of plants is affected by many factors
related to the geomorphological characteristics of soils, the climatic conditions, plant
genotype, and agronomic management. The principal geomorphological character-
istics that are responsible for changing metal accessibility are soil pH, and soil type.
Plants aggregate important supplements (i.e., N, P, K, Zn, Cu), as well as dangerous
metals such as Pb, Cd, and As. The ingestion of heavy metals through the eating of
vegetables grown in soils polluted with heavy metals poses hazards to human
wellbeing, because these components are not biodegradable and can collect in
human organs.

Heavy metals pollute the soil and create unfavorable influences on the entire
environment. When these harmful heavy metals enter the groundwater or are taken
up by plants there may be an incredible risk to biological communities because of
this translocation and bioaccumulation (Bhagure and Mirgane 2011). For the most
part, anthropogenic activities account for the presence of heavy metals in the 25-cm
surface zone of the soil, and plants take up these heavy metals, which are adsorbed
and accumulated in this soil layer most likely because of the generally high
OM. Heavy metals in the earth, therefore, are of enormous concern, in view of
their persistent nature, bioaccumulation, and biomagnification characteristics, creat-
ing ecotoxicity for plants and people (Alloway 2009). However, micronutrients such
as Cu, Mn, and Zn are required in small amounts by plants and human beings, where
they play a crucial part in physical development and growth (Arao et al. 2010).

13.4.2 Adsorption and Desorption

Adsorption procedures of natural substances on the dynamic solid phase of soil are
especially essential they defer activation and draining of natural pollutants. The
circulation of the pollutants between the solid-solution phases of the soil can
artificially portrayed by the conveyance coefficient, which thus can be communi-
cated as an element of natural carbon. Brucher and Bergstrom (1997) established that
the adsorption of the pesticide linuron to three distinctive agrarian soils was reliant
on soil temperature. It has been shown that soil temperature influenced the leaching
capacity of 30 pesticides into groundwater and that contamination by all pesticides
changed with changing climate (Paraiba et al. 2003). It was also noted that pH played
a vital part in the adsorption of these pollutants onto soil particles that showed
different adsorption properties, according to their acidic or basic nature and ionic
structures (Cea et al. 2007).

Diez and Tortella (2008) showed that, in soil with variable charges (Andisol), the
sorption of phenolic mixes was maximized at low pH, perhaps as an outcome of
electrostatic repulsive forces between the soil organic content and the subsequent
negative soil surface charge with increase in soil pH. These pollutants enter the soil
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when used in farming practices or when wastewater transfer is employed. EDCs can
be strongly adsorbed onto the soil surface or they may be transported to groundwa-
ter. Their behaviour in paddy soils is, to a great extent, controlled by their adsorption
and desorption. These organic pollutants may also be adsorbed onto roots or
vaporized (volatilization); this adsorption depends on the rhizosphere and its phys-
ical properties and on the chemical nature of the pollutant. If the organic compound
is amassed on the soil surface, it can undergo photodecomposition and this process
will be greatly affected by the intrinsic and extrinsic soil properties, as well as by the
chemical composition of the organic compound (Kremer and Means 2009).

13.4.3 Biodegradation

Microorganisms are equipped for decomposing the pollutants in paddy soils. Eizuka
et al. (2003) investigated the degradation of ipconazole (a fungicide) by soil
microbes, and revealed that microorganisms such as actinomycetes and parasites
were responsible for the breakdown of this pollutant. Yu et al. (2006) reported a
fungus strain that caused >80% degradation of the pesticide chlorpyrifos. Different
pesticides are typically applied at the same time for crop protection, and this multiple
pesticide use leads to enhanced pollution by pesticide deposits in the soil (Chu et al.
2008). The total population of microscopic organisms, parasites, and actinomycetes
was decreased by chlorpyrifos, and the decrease was greater with chlorothalonil use.
It was proposed that the consolidated impact of pesticides ought to be considered
when surveying the real effects of pesticide application. The work of Briceno et al.
(2007) demonstrates that different microscopic organisms and parasites in soils have
the capacity to degrade pesticides. The expansion of organic fertilizer and supple-
ment use can influence the adsorption, and biodegradation of these pollutants.

Regular utilization of these pesticides in the same paddy soils builds up a dynamic
microbial population with the capacity for degrading these pesticides (Hernandez
et al. 2008). Chirnside et al. (2007) segregated an indigenous microbial consortium
from a polluted area to assess its capacity for pesticide degradation. They discovered
that this microbial consortium was equipped for the biodegradation of two herbi-
cides; however, the consortium displayed a remarkable debasement design.

13.4.4 Sorption

Sorption capacity in soils is controlled to a great degree by the closeness of the
particles; for example, Fe and Al (Yan et al. 2015), and Ca (Pizzeghello et al. 2011).
Fe and Al oxyhydroxides played a critical part in managing phosphorus sorption in
paddy soil. Campos et al. (2016) investigated tropical soils with Smax levels of 60 to
5500 mg kg�1, and found that Al and Fe controlled phosphorus sorption in these
soils.
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Daly et al. (2001) reported that Smax (sorption maxima) was inversely related to
SOM (Soil organic matter), especially in soils with high SOM; for example, Nitro-
gen 40%, because natural anions from SOM decay being for phosphorus sorption
destinations. Interestingly, some current investigations have found that Smax was
related to SOM (Campos et al. 2016). In Fe- and Al-rich soil, natural factors could
repress the crystallization of Al and Fe by shaping stable edifices with them, which
thus, can expand phosphorus sorption as noncrystalline Al and Fe builds (Kang et al.
2009). In paddy soils, there may be a connection between Al and SOM than that
between Fe and SOM, on the grounds that the previous demonstrated a more
noteworthy relationship (Yan et al. 2015). It is accepted that paddy soils treated by
natural changes had more prominent phosphorus than those treated by chemical
fertilizer mostly because of the previous having higher SOM substance, in spite of
the fact that the distinction in SOM was not noteworthy (Akram et al. 2017).

13.5 Fate of Organic Pollutants in Paddy Soils

Organic pollutants in soil are a carbon hotspot for microbes. Microflora are not
generally ready to assault natural atoms and process them totally, yet frequently just
in part separate them. This outcomes in exacerbates that are much more dangerous than
the underlying ones. The characteristic danger and wellbeing dangers following the
ingestion of natural mixes are outstanding, both regular mixes and those getting from
beneficial procedures. As an outcome of diffuse pollution, soils may lose their basic
capacities, with a diminution in their general ecological quality (Mico et al. 2006).

The Thematic Strategy for Soil Protection of the European Commission (2006)
perceives diffuse contamination as a danger to soil quality. Contaminants from
diffuse sources are usually natural toxins (POPs) and heavy metals. POPs are
profoundly dangerous entities; they are impervious to degradation, and some are
cancer-causing or mutagenic. Among them are PCDD/DFs, PCBs, and PAHs.
PCDDs and PAHs/DFs are found in substantial amounts in the earth, as a result of
modern human activities, although levels of PCBs have been declining since their
use was prohibited (Katsoyiannis and Samara 2004). POPs can be transported in
vaporous or particulate structures in the climate over short and long time periods and
air dry and wet conditions constitutes the principle contribution of these mixes to the
soil (Cousins et al. 1999). The mixing of pollutants takes place via vegetation
(Wania and McLachlan 2001), where chemicals taken up by plants may enter the
soil as leaf litter tumbles to the ground and rots. POPs would then collect in areas rich
in OM, where they might remain for quite a long time (Masih and Taneja 2006).

PCBs, a group of 209 chlorine-containing molecules attached to biphenyl moie-
ties, show low water solubility (Hawker and Connel 1988), PCBs are adsorbed onto
natural materials and are, in this way, connected with the solid soil surface, rather
than the water surface in soils. PCBs are fat-soluble and thus are transported into
lipids; subsequently, inside life forms they are found in fatty tissues by a moderate
digestion rate (Jones and de Voogt 1999). As well as their presence in biota, PCBs also
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bioaccumulate, moving to the higher trophic levels of food networks, with numerous
destructive impacts, including deleterious consequences for human wellbeing
(Fig. 13.3; Borja et al. 2005). The presence of PCBs, as well as that of heavy metals
and other natural toxins in the earth, and the reuse of discarded electrical equipment,
are genuine ecological issues (Yang et al. 2013; Zhang et al. 2014). In China, for
almost 35 years, electrical hardware has been transported to various reuse locations
close to farmhouses, farmlands, or riversides (Tang et al. 2010), bringing about the
pollution of soil by PCBs (Shen et al. 2009). Although levels of PCBs have been
reduced, there is great contamination across the board as a result of direct contributions
from family unit workshops and indirect contributions from the environment (Tang
et al. 2010). The ecological destiny of PCBs in farmland is of exceptional importance
in regard to human sustenance, security, and wellbeing.

Microbial degradation of PCBs is known to happen through two principal
avenues: anaerobic and aerobic. Under anaerobic conditions, PCBs can be
dechlorinated to less chlorinated forms, which are more vulnerable to oxygen-
consuming degradation (Furukawa and Fujihara 2008). Since mineralization of
PCBs is limited in many situations, it is proposed that at least two procedures; for
example, successive anaerobic and high-impact procedures, be used to expand the
productivity of remediation systems (Meade and D’Angelo 2005). For instance, in
contrast with the finding of no net PCB degradation under either aerobic or anaerobic
conditions, Master et al. (2001) reported a huge decrease in PCB deposits in soils
after consecutive anaerobic-aerobic treatment. The paddy field arrangement of
cultivating wetlands, whereby anoxic conditions are prevalent during the time of
plant development and oxic conditions prevail in non-cultivation periods, is

Fig. 13.3 Fate of organic and inorganic pollutants in paddy soils
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common to most farmland in China (Tang et al. 2010). A more prominent degree of
accessible carbon as root exudation, and also enhanced pH and air circulation
conditions in the rice rhizosphere, is additionally prone to advance the change of
PCBs (Walker et al. 2003).

The common presence of heavy metals depends on the parent topographical
material and on soil farming practices and other anthropogenic activities. Among
rural practices, the utilization of superphosphate manures has been identified with
soil pollution by cadmium, and it has been shown that manures containing calcium
nitrate can also contain large amounts of nickel. Certain fungicides contain copper
and zinc, and their use can increase the accessibility of these components in the
upper soil areas (Lopez-Mosquera et al. 2005).

In the wake of being saved on the soil surface, soil utilize turned into an
imperative factor that decides the vertical and additionally flat dispersion of con-
taminations. In characteristic soils, the lower unsettling influence, large amounts of
natural issue, and evidence of rotting plant litter by and large improve the collection
of contaminants in the topsoil (Cousins et al. 1999).
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