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Abstract

The insecticide had been intensively applied for agricultural pest control since 1940. It was disqualified because it persists in the
environment, accumulates in fatty tissues, and can cause bad health effects on wildlife and human being. The organochlorine (DDT)
has been programmed under the Stockholm Convention to protect human health and the environment from Persistent Organic
Pollutants (POPs). Biodegradation is carried out by microorganisms (bacteria and fungi) that naturally live in the environment.
Bacteria and fungi have very diverse metabolisms, and they use a wide variety of food and energy sources and perform many
important functions by decomposition. Complete biodegradation of DDT involves the oxidation of parent compound to form carbon
dioxide and water and provides both carbon and energy for the growth and reproduction of microbes. Each degradation step is
catalyzed by specific enzyme produced by a degrading cell or enzyme found external to the cell. Degradation of insecticide by
enzyme will stop at any step if an appropriate enzyme is not present. Effects of DDT on human health and the environment depend
on the dose of DDT and the timespan and frequency of exposure. It effects also depend on the health of a person and certain
environmental factors. DDE and DDT can pass to the fetus in pregnant women. Both chemicals are found in breast milk, resulting in
exposure to nursing infants. Microbes can be screened out from soil and wastewater as an effective tool for biodegradation of toxic
organic chemicals. Phanerochaete and related fungi that have the ability to attack wood possess a powerful extracellular enzyme
that, acts on a broad array of organic compounds.

Introduction
the environment [3]. It was disqualified because it persists in the

environment, accumulates in fatty tissues, and can cause bad health
effects on wildlife [4]. Resistance occurs in some insects (like the
house fly) that develop the ability to quickly metabolize the DDT
(WHO, 1979). DDT affects the nervous system by interfering with
normal nerve impulses [3]. The organochlorine (DDT) has been

Ethiopia is a country of more than 1.1 million square
kilometers, located in the Horn of Africa between approximately 40
and 150 north latitude and 320 and 490 east longitude. Ethiopia
has rich in biodiversity of animals, plants and microorganisms
where overuse of pesticides has adverse effects on the loss of

natural recourses. The Ethiopian government identified the impact .
programmed under the Stockholm Convention to protect human

health and the environment from Persistent Organic Pollutants
(POPs). The Convention aims to decrease and ultimately eradicate
DDT but recognizes the acceptable production and use of DDT for
disease vector control. DDT is one of the insecticides recommended

of these measures in preparation of the Conservation Strategy of
Ethiopia (1997) and becoming a signatory in 1992 and ratifying
the Convention on Biological Diversity (CBD) in 1994 (Et-NBSAP,
2015). In Ethiopia and worldwide, farmers used DDT on a variety
of food crops. DDT is a practicable insecticide in indoor residual
spraying owing to its effectiveness in well supervised spray
operation and high excito-repellency factor. Although DDT is very
effective in killing or repelling mosquitoes its use has been severely
reduced and restricted to indoor residual spraying, due to its
persistence in the environment and ability to bioconcentrate in
the food chain [1,2]. DDT was so broadly used because of effective,
relatively inexpensive to manufacture, and lasts a long time in

by WHO for indoor residual spraying for malaria control (ATSDR,
2002). The Stockholm Convention has been established for DDT
register in which countries are appreciated to report their intention
to produce or use DDT. The continued need for DDT disease vector
control, whichissubjectto evaluation by the conference of the parties
during its regular meetings held every 2 years, was confirmed in
2015. Changes in DDT levels in humans and the environment have

N
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been reported elsewhere. As this is the first effectiveness evaluation
cycle, itwill provide a baseline for future evaluations. In addition, the
time period covered by the evaluation allows for the study of trends
(CECP, 2006). Biodegradation is carried out by microorganisms
(bacteria and fungi) that naturally live in the environment. Bacteria
and fungi have very diverse metabolisms: they use a wide variety
of food and energy sources and perform many important functions.
One especially important function is decomposition. Decomposers
are bacteria and fungi that can break down organic matter and in
doing so recycle nutrients [5]. There have been several reports on
the isolation and trait characterization of microbial communities
that can perform functionally better in combination with the
existing rhizosphere bacteria, beneficial mycorrhizal fungi and
biological control agents [6]. Complete biodegradation of DDT
involves the oxidation of parent compound to form carbon dioxide
and water and provides both carbon and energy for the growth
and reproduction of microbes. Each degradation step is catalyzed
by specific enzyme produced by a degrading cell or enzyme found
external to the cell. Degradation of insecticide by enzyme will stop
at any step if an appropriate enzyme is not present. Absence of an
appropriate enzyme is one of the common reasons for persistence
of any pesticide. If an appropriate microorganism is absent in soil
or if biodegrading microbial population has been reduced due to
toxicity of pesticide in that case a specific microorganism can be
added or introduced in soil to enhance the activity of the existing
population [7].

Historical Application and Utilization Of DDT

In US further testing of the insecticide was conducted at
department of agriculture’s laboratory in Orlando, Florida, in 1942
and 1943. After the discovery of the insecticidal properties of DDT
in1939, the tests confirmed the practical value of DDT in disease
vector control. DDT was firstly used by the military in WW 1I to
control malaria, typhus, body lice, and bubonic infection (WHO,
1979). Malaria cases fell from 400,000 in 1946 to almost none in
1950 [8] and it was first synthesized by Zeidler in 1874; after that,
in 1939 Paul Muller discovered its insecticidal properties [9]. DDT
was first manufactured in 1943 [10]. DDT was a useful insecticide
chemical until it was forbidden in most industrialized countries
since the late 1970s.The insecticide had been intensively applied
for agricultural pest control since 1940 [11]. In Ethiopia chemical
pesticide use was historically low, but agricultural developments
increased food production and expansion in floriculture industry
have resulted in higher consumption of chemical pesticides (Et-
NBSAP, 2015). Pesticide use in Africa accounts for only 2-4% of the
global pesticide market of US $31 billion [12]. Organochlorines are
chemical compounds which contain hydrogen, carbon, chlorine,
and, sometimes, other atoms. DDT is an organochlorine insecticide.
It was commonly used for insect control in the United States
until it was canceled in 1972 by the United States Environmental
Protection Agency (EPA). Even if it was banned; DDT is still used
in some African countries including Ethiopia, where malaria vector

control is significant. The use of DDT resulted in a successful
elimination of the malaria vector [13]. The impact of DDT on
mosquito longevity resulted in successful early operations against
the malaria vector and calls for the global eradication of malaria
followed [14]. The primary effect of DDT is its excito-repellency,
avoiding entry into or driving mosquitoes out of sprayed houses
and reducing transmission with lower feeding rates and shorter
resting periods [15]. In 1955, the World Health Organization
(WHO) launched the global malaria eradication campaign based on
the periodic use of IRS with DDT for 3-5 years to interrupt malaria
transmission (IDAB, 1956). This time-limited attack phase would
have been followed by active case detection and surveillance to
prevent disease propagation (IDAB, 1956). The eradication period
ended in 1969, and the eradication strategy was replaced by a
longer-term disease control strategy as part of the growing primary
healthcare movement of the 1970s [14].

Pesticide Use and Impacts in Ethiopia

TheEthiopiaenvironmental policy statesthe sound management
and use of natural, human-made and cultural resources and the
environment as a whole “to get better and increase the health and
quality of life of all Ethiopians and to encourage sustainable social
and economic development and to meet the needs of the present
generation without compromising the ability of future generations
to meet their own needs. The average crop loss due to pests was
estimated between 30 and 40% annually [16]. The enhancement
of Ethiopian agricultural development policies has resulted the use
of inorganic fertilizers and chemical pesticides in order to increase
agricultural productivity [17]. Chemical pesticides were launched in
Ethiopia since 1960s for the development of commercial farms [18].
Currently, the Ethiopian government initiated to make the country
food self-sufficient and increase agricultural export commodities
like coffee, flowers and vegetables, to exploit the diversity by the
use of agricultural growth. Pesticide sale supporting groups makes
the farmers to believe that pesticides are the only way to avoid crop
losses [16]. Ethiopia imports more than 3800 tons of pesticides
annually and the country also gets pesticides by donations.
The pesticides imported about are: 72% insecticides, 25% are
herbicides, 2.6% are fungicides and 1.3% is other product such as
rodenticides and disinfectants [16]. The country’s legalization for
pesticide registration and a monitoring system were introduced
in the late 1990’s. Even though there is legislation governing
pesticide registration, clear guidelines on the importation,
testing, and use of pesticides have not been effectively enforced.
Therefore, it is common to find restricted or banned pesticides
widely used in Ethiopia. There is also poor application practice
without using Personal Protective Equipment’s (PPEs). This results
in unprotected spreading of pesticides into the environment, and
which causes human exposure to pesticides. Some bad practices
of exposure and unprotected spray operators are shown in Figure
1 [19]. There is an enormous use of pesticides on large scale
farms and less use of pesticides in small scale farming in Ethiopia
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[19]. The government extension services encourage the use of
pesticides to improve productivity and to reduce food insecurity
for the Ethiopian people living from small scale farming (ESAI
2006). Besides the agricultural use, insecticides have been used
for public health to control vector borne diseases such as malaria.
DDT is the first line insecticide used for Indoor residue Spray (IRS),
because it is the cheapest, relatively safe, and effective under close
monitoring & long residual effect greater than 6 months, compared
to all other chemicals as insecticide for public health use. Indoor
Residual Spraying (IRS) is used to prevent malaria in epidemic

prone areas [20]. For the last 40 years, Ethiopia has primarily
used DDT for its IRS operation program [21]. The country applies
approximately 400 metric tons of the active ingredients DDT per
year [22]. Nowadays, the use of DDT for malaria vector control is
phased out due to the resistance development by the malaria vector
and replaced by effective insecticides such as primiphos-methyl
and propoxur [23]. DDT were used widely in agriculture and for
public health purposes, became a global concern because of their
persistence, bioaccumulation potential and health effects to human
and non-target organisms [24].

Figure 1: Outdoor and Indoor or Green house.

B) Pesticide Application in Ethiopia. Human Exposure and Consumer Risk Assessment to Pesticide Use in Ethiopia.

Ethiopian mechanized agriculture considers pesticides as a
best choice for improving agricultural productivity and quality
of life in general. However, evidence in figure one of the last few
decades have shown that the used pesticides can be detrimental
to human health and the ecosystem [25]. Some of the reasons
for these problems are illiteracy of the majority of the peasants,
inadequate training, lack of awareness, lack of appropriate and
timely information about the proper use and management of
pesticides, inappropriate use of Personal Protective Equipment
(PPE), wrong concept that pesticides are the best solution to
pest control, and poor guidance about the safe use and handling.
Inappropriate use of pesticides: wrong combination of different
types of pesticides, use of pesticides for unplanned purposes,
and utilization of empty pesticide containers for domestic
purposes. Weak law enforcement: late issuance of regulations and
guidelines, inadequate implementation of the issued regulations,
weak monitoring or follow-up activities to control pesticide
usage. Disposal problems: there is no disposal facility in Africa;
particularly in Ethiopia due to the high cost of disposal and the cost
of appropriate destruction of obsolete pesticides is too high. Due to
these problems, the contamination of the different environmental
compartments (water, air, soil, food and biota) by pesticides may
lead to health problems for human and other non-target organisms

in the environment [18]. Even though insecticide is one of the very
important inputs in agriculture to prevent loss of production, but
if not properly managed they could create major environmental
and human health risks [26]. These risks could be high particularly
for those occupationally exposed [27]. Occupational insecticides
exposure can occur directly during mixing and DDT application
and indirectly while performing re-entry tasks in pesticide-
treated crops or by take home exposure. Insecticide’s exposure
can occur through the skin (dermal uptake), via the respiratory
system (inhalation), or via the mouth (ingestion) and may result
in health effects like visual, dermal, cardiovascular, gastrointestinal,
carcinogenic, endocrine disruption, developmental, neurological,
and respiratory effects [28,29]. Majority of the farmers in Ethiopia
do not properly wear protective measures and negligible use of
protective clothing, among small-scale farmers in Ethiopia [30].

DDT Impact on Environment

DDT is highly persistent in the environment. The DDT half-life
in soil is from 2 to 15 years (ATSDR, 1994). The half-life of DDT in an
aquatic environment is about 150 years [31]. DDT is carried by rain
into underground waters or other water supplies in the ecological
system when applied to fields. The levels of DDT in water content
might not be high, but aquatic organisms, especially zooplankton
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absorb them and reach very high levels. DDT level slowly raises
within the food chain. The fishes that feed on zooplankton have
higher concentrations and birds are the most damaged species by
DDT. When mother is threatening the eggs of birds are born devoid
of eggshell to protect them and the shell is too weak to support the
weight and the eggs hatch before the appropriate time [32]. DDE
is more persistent than DDT in the environment and has caused
serious environmental problems worldwide.

DDT Impact on Human Health and Animal

At low environmental doses, the DDT effects on human heaths
are unknown. After exposure to high doses, human symptoms can
include vomiting, tremors or instability, and seizures. Laboratory
animal studies showed effects on the liver and reproduction. DDT is
considered a possible human carcinogen. Effects of DDT on human
health and the environment depend on the dose of DDT and the
timespan and frequency of exposure. It effects also depend on the
health of a person and certain environmental factors (WHO, 1989).
There is an enormous anxiety on human health hazards of DDT
[33]. DDT is a persistent organic pollutant chemical in both biotic
and abiotic environment and its residue can be detected in almost
every human body [34]. The exposure of human beings to DDT
can be in a utero, during breast feeding and through consumption
of DDT with contaminated food [35]. The main route of human
exposure to DDT is the dietary intake. The 90% of the DDT residue
stored in a human body is because of consumption of different
food items [36]. Many staple food items have been contaminated
with DDT [37]. Indoor Residual Spraying (IRS) of pesticides for
vector control may be another source of human exposure [38].
The dietary exposure may depend on the concentration of DDT
intake and its metabolites in the food people eat and the amount
of food consumed (ATSDR, 2002). Infants’ metabolic mechanism is
not well matured to detoxify DDT. They are very susceptible when
exposed to toxic pesticides compared to adults [39]. The infants’
food intake per body weight is higher [40]. In utero exposure
to DDT has a potential risk on the infants’ neuro developmental
growth at the age of 6-12 months [41]. Infants can also be exposed
to DDT during breast milk feeding. A study done in India indicated
that concentration of total DDT in breast milk for some infants
were above the tolerable daily intake which will have a health risk
[42]. Additionally, infants are also exposed to DDT when taking
complementary homemade baby foods [43]. In Ethiopia, maize
is the dominant cereal used in balancing food administered to
infants after the age of 6 months [44]. However, maize can easily be
affected by insects in the field and during storage [45]. To manage
these insects, farmers use DDT which is banned for agricultural
use. A recent study done in southwest Ethiopia indicated that,
DDT was found above the Maximum Residue Limit (MRL) in maize
samples collected from Jimma zone [37]. Infants consuming maize
that contaminated with DDT and its metabolites may be face health
risks. Pesticide application often results in residues in food which
may cause a health risk for human [46]. Consumer risk assessment
is an important step for regulation of pesticide use on food crops
Hamilton et al. Regardless of all these problems, there is no study

that has estimated the exposure and risks of infants to pesticides,
particularly with DDT in Ethiopia. The current study contemplated
to investigate the risk of total DDT for infants associated with
consumption of maize in their complementary diets.

If female and male mice consumed doses of DDT for life, the
males were twice as likely to develop liver tumors (WHO, 1979).DDT
is slightly to moderately acutely toxic to mammals, including people.
Through mammalian skin, DDT is poorly absorbed but, through
an insect’s outer covering it is easily [3]. DDT exposed laboratory
animals develop hyperexcitability, tremors, in coordination, and
convulsions (WHO, 1979). The EPA has classified DDT as a B2
carcinogen [47]. It means DDT can cause cancer in laboratory
animals, but there is insufficient or no evidence which shows that
it may cause cancer in humans (WHO, 1979). Workers employed
at a DDT manufacturing facility studied for 19 years did not
develop cancer (WHO, 1979). In women exposed to DDT there is no
correlation between increased risks of breast cancer [48]. Animals
given potentially fatal doses of DDT develop liver lesions and those
given DDT over a long period of time develop liver changes (WHO,
1979). DDT is converted into several breakdown products called
metabolites in the body, such as Dichlorodiphenyldichloroethene
(DDE). DDT and DDE are accumulated in the body’s fatty tissues.
CDC scientists measured DDT and its metabolite DDE in the serum
and estimate amounts of these chemicals that have entered people’s
bodies. A small portion of the population had measurable DDT. Most
of the population had detectable DDE. DDE stays in the body longer
than DDT and DDE is an indicator of past exposure (CDC, 2009).

The reproductive or birth effects of DDT

Animal health effects from DDT, dogs fed DDT in low doses do
not have reproductive effects (WHO, 1979). Rats become sterile
after being fed DDT [49]. Mice fed low levels of DDT have embryos
that fail to attach to the uterus and irregular reproductive cycles
[49]. The offspring of mice fed DDT have a higher mortality rate
(WHO, 1979). DDE causes thinning of eggshells in birds (EPA,
1975). DDE and DDT can pass to the fetus in pregnant women. Both
chemicals are found in breast milk, resulting in exposure to nursing
infants.

The accumulation of DDT in humans and animals

DDT tends to accumulate in the fatty tissues of insects, wildlife,
and people, but produces no known toxic effects while it is stored
in the fat [3]. DDT is metabolized into various breakdown products
in the body including DDE, DDD and DDA When fat stores are used
during periods of starvation the breakdown products of DDT are
released into the blood where they may be toxic to the liver and
the nervous system. Once DDT has accumulated in the body;, it is
excreted in the urine, feces, or breast milk. Breast milk is often used
to measure a population’s exposure to DDT [3].

Biomagnification

DDT’s has chemical properties and the tendency to accumulate
in animals. Lower animals on the food chain are eaten by other
animals higher up; DDT becomes concentrated in the fatty tissues of
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predators (EPA, 1975). This continues until the primary predator of
the food chain receives the highest dose, which may lead to adverse
health effects. Once the use of DDT was discontinued in the U.S,, its
concentration in the environment and animals decreased.

The effects of DDT on wildlife

DDT is slightly to moderately toxic to birds when eaten (ATSDR,
1994). DDE decreases the reproductive rate of birds by causing
eggshell thinning and embryo deaths (WHO, 1989). DDT is highly
toxic to aquatic animals (WHO, 1989). DDT affects various systems
in aquatic animals including the heart and brain (WHO, 1989). DDT
is highly toxic to fish (WHO, 1989). Fish have a poor ability to detect
DDT in water (WHO, 1989). DDT is moderately toxic to amphibians
like frogs, toads, and salamanders. Immature amphibians are more
sensitive to the effects of DDT than adults (WHO, 1989).

Role of Fungi in DDT Degradation

Biodegradation is carried out by microorganisms (bacteria
and fungi) that naturally live in the environment. Fungi are often
microscopic, but many can grow as long threads called hyphae or
fruiting bodies like mushrooms, which can be visible to the naked
eye. Fungi have very diverse metabolisms and use a wide variety
of food and energy sources and perform many important functions
in decomposition. Decomposers break down organic matter

Fungal Mechanisms of DDT Degradation

and recycle nutrients. The most decomposers are those that use
aerobic respiration, using oxygen in the process of decomposition
[5]. Microorganisms have a powerful enzymatic system which
is responsible for the degradation of pollutants, but different
microorganisms require a different substrate to metabolize
pollutants. The results of the present research further confirmed
the prevalence of co-metabolism in pollutant degradation by
microorganisms [50]. DDT was classified as a compound with high
pollutant and high environmental risk in the precedent-controlled
product directory in Ethiopia. DDE is one of the toxic and primary
metabolites of DDT and it is stable, easily bioaccumulated and
difficult to biologically degrade in nature. The conversion of DDT
to DDE by microorganisms has been termed a ‘dead-end side
reaction and there have been few reports on the biodegradation of
DDE. A study of the bacterial degradation system of DDE is useful
for the development of effective bioremediation technologies
for DDE. DDE was shown to cause serious environmental
problems. DDT is persistent and degraded extremely slowly in
the natural environment, the enhancement of its degradation by
microorganisms has been popular in recent decades. Some bacteria
and fungi were isolated from the environment, such as Clostridium
sp. [47]. Pseudoxanthomonas jiangsuensis sp. Two white rot fungi,
wood rot fungi and litter-decomposing basidiomycetes.

Aislabie et al—Microbial degradation of DDT
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Figure 2: Microbial degradation of DDT.
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Onemechanismforlossof DDT fromsoilis microbial degradation
of DDT residues. The dominant reaction of dehydrochlorination
of DDT to DDE is metabolic pathway of DDT by microorganisms,
which is predominant under aerobic conditions and a reductive
dechlorination to DDD under anaerobic conditions. The degradation
of DDTr in soils is reliant on the presence and quantities of microbes
in the contaminated soil with its degradative ability. These microbes
may be inhabitantin the soil, or they may be isolated from elsewhere
and introduced to the soil. Fungi are useful for the biodegradation
of DDT that metabolize DDTr via reductive dechlorination,
ligninolytic fungi which carry out ring cleavage of DDTr under
aerobic conditions. Alternatively, microbes with the ability to
degrade DDTr can be constructed using molecular techniques and
introduced into the contaminated soil [51]. Transformation of DDT
to DDD occurs readily in spiked soils under certain conditions.
The process may be attributed directly to microbial activity, either
bacterial or fungal [52], or indirectly to the generation of anaerobic
conditions and/or the production and release of biomolecules
that act as reductants, such as the iron porphyrins [53]. Since DDD
accumulates in soil [54] subsequent biotransformation reactions,
which lead to mineralization, occur very slowly. This could mean
that microbes or microbial populations able to attack DDT directly
and convert it to DBP via DDD are present in very low numbers
Figure 2. Alternatively, environmental conditions may not allow
biodegradation of DDD to proceed. It may therefore be necessary
to introduce microbes to contaminated soils that are capable of
mineralizing DDTr [55]. DDE could not further degrade but it
could be metabolized into DDMU by reductive dechlorination with
methanogens and biological sulfide available in the submarine [56].
Ligninolytic fungi for decontamination of soil have been described
by [57]. These fungi have a broad spectrum of activity and are
able to mineralize both DDT and DDE. The degradative enzymes
are induced by environmental conditions rather than in response
to the presence of the contaminant and being extracellular they
degrade very insoluble chemicals. Almost all of the white-rot fungi
secrete various extra cellular enzymes that degrade lignin, such
as, Lignin Peroxidase (LiP), Manganese Peroxidase (MnP) and
laccase. Presence of nonspecific enzyme system, enable fungi to
degrade natural complex aromatic polymers of lignin as well as
complex aromatic polymers that share structure with lignin, such
as pesticides, PAHs, PCBs and dyes [58]. Although ligninolytic fungi
can clearly degrade DDT their ability to do so in the environment
is equivocal [59]. DDE could also degrade by the dechlorination
enzymes, dioxygenase and hydrolase in the appropriate conditions.
The dioxygenase and lignin peroxidase levels were higher with the
addition of DDT, and these two enzymes play important roles in the
degradation of DDT [60]. The further metabolism of DDE is mostly
under aerobic conditions because there is a double bond structure
of the relative instability in the molecule of DDE, and DDE is able to
undergo oxidation [61]. The fungal strain Fusarium solani was able
to metabolize DDT, DDD and DDE in the soil, but its products were
not clear [62].

Current DDT Detoxification Approach

Bacterial degradation

To decontaminate the polluted sites the use of bacteria for
the degradation and detoxification of numerous toxic chemicals
such as insecticide is an effective tool. Isolation of indigenous
bacteria capable of metabolizing DDT insecticide provides
environmentally friendly means of in situ detoxification [63].
A diverse group of bacteria, including members of the genera
Alcaligenes, Flavobacterium, Pseudomonas and Rhodococcus,
metabolize DDT insecticide [64]. Actinomycetes have considerable
potential for biotransformation and biodegradation of pesticides.
Members of this group of Gram-positive bacteria have been found
to degrade pesticides with widely different chemical structures,
including organochlorine [64]. Co metabolism is addition of an
easily metabolized organic matter such as glucose that increases
biodegradation of recalcitrant compounds that are usually not used
as carbon and energy sources degradations by microorganisms
[65] and use of glucose as co-substrate increases the rate of
biodegradation Swaminthan and Subrahmanyam, 2002.

Fungal degradation of DDT

Fungi can be screened out from soil and wastewater as an
effective tool for biodegradation of toxic organic chemicals.
Phanerochaete and related fungi that have the ability to attack
wood possess a powerful extracellular enzyme that, acts on a broad
array of organic compounds. The enzyme is a peroxidase (H,0,)
produced by fungus, catalyzes a reaction that cleaves a surprising
number of compounds. Culture of Phanerochaete chrysosporium, the
most widely studied of these fungi for its biodegradative capacity,
can degrade a number of Polycyclic Aromatic Hydrocarbons (PAHs)
including pyrene, anthracene, di- and tribenzoic acids, several
Polychlorinated Biphenyls (PCBs), 2,3,7,8-tetrachlorodibenzo-
p-dioxin, DDT (Dichlorodiphenyltri-chloroethane), lindane, and
chlordane Alexander, 1999. The transformations by fungus are slow,
and a test of the biodegradation of DDT in soil pans failed to show
an effect of Phanerochaete sordid in promoting bioremediation
[66]. However, the addition of large inocula of this fungus resulted
in an enhanced degradation of PCP as well as three- and four- but
not five and six rings’ PAHs [67]. Another study performed by [68]
showed a stimulation in the degradation of PCP by two species
of Phanerochaete. Phanerochaete chrysosporium are utilized as a
biodegradation of a wide variety of pollutants present in both liquid
and soil cultures. P. chrysosporium is used as a model for studying
the degradation of DDT Bumpus et al., 1985. Fungal technology
appears promising for biodegradation of recalcitrant contaminants
[68]. Fungi do not generally metabolize contaminants; degradation
occurs extracellular by enzymes excreted by the fungi and systems,
together with the translocation, bioaccumulation and contaminant
storage/degradation. Plant-based soil remediation systems can be
viewed as biological, solar-driven, pump and treat systems with an
extensive, self-extending uptake network (the root system) that
enhances the under-ground ecosystem for subsequent productive
use [69-93].
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Conclusion

DDT was so broadly used because of effective, relatively
inexpensive to manufacture, and lasts a long time in the
environment. It was disqualified because it persists in the
environment, accumulates in fatty tissues, and can cause bad health
effects on wildlife and human being. Biodegradation is carried out
by microorganisms (bacteria and fungi) that naturally live in the
environment. Bacteria and fungi have very diverse metabolisms:
they use a wide variety of food and energy sources and perform
many important functions. One especially important function
is decomposition. Decomposers are bacteria and fungi that can
break down organic matter and in doing so recycle nutrients. Each
degradation step is catalyzed by specific enzyme produced by a
degrading cell or enzyme found external to the cell. Degradation
of insecticide by enzyme will stop at any step if an appropriate
enzyme is not present. The insecticide had been intensively applied
for agricultural pest control since 1940. The DDT half-life in soil is
from 2 to 15 years. The half-life of DDT in an aquatic environment is
about 150 years. DDT is carried by rain into underground waters or
other water supplies in the ecological system when applied to fields.
Effects of DDT on human health and the environment depend on
the dose of DDT and the timespan and frequency of exposure. DDE
and DDT can pass to the fetus in pregnant women. Both chemicals
are found in breast milk, resulting in exposure to nursing infants.
DDT tends to accumulate in the fatty tissues of insects, wildlife,
and people, but produces no known toxic effects while it is stored
in the fat. Microbes can be screened out from soil and wastewater
as an effective tool for biodegradation of toxic organic chemicals.
Phanerochaete and related fungi that have the ability to produce
extracellular enzyme that, acts on DDT. Members of the genera
Alcaligenes, Flavobacterium, Pseudomonas and Rhodococcus of
bacteria metabolize DDT.
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