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Abstract

Health contaminants endanger human health by transmitting diseases. Due to the importance of
combating pests and the risk of environmental pollution because of exertion of pesticide chemistry, the
use of healthy control methods become important. Therefore, the use of environmental pest control
procedures is essential. The purpose of this review study is to identify environmental pest management
methods. The study was conducted through a review method. By using keywords in databases, the
Internet and related sites and valid journals, articles and research were searched and ultimately
qualified sources were selected and introduced, criticized and applied. Health pest habitats are different,
so similar actions should be taken on any group that has a common habitat. Conducting environmental
measures should slow down the transmission of disease. Environmental methods have been used for a
long time for its simple and unpolluted use and lasting effects. Recognizing the biological cycle of each
health pest with regard to the type of climate and habitat is a prerequisite for the effective use of
environmental control methods for pest control. By using environmental pest management methods,
instead of chemical methods, the environment can be kept clean and healthy to provide health and
hygiene of the human community, which is one of the main goals of health organizations and authorities.
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Introduction

Since a long time ago, some arthropods have been considered
as causing disturbance and fear for humans and other living
organisms [1,2]. Transmission of various pathogens by insects
and arthropods and the creation of large epidemics have
endangered the lives of thousands of people and resulted in
many deaths [3,4]. These groups of arthropods that hurt and
endanger human health are called health pests [4]. Some
arthropods develop disease directly in humans or animals; the
disease of the scabies is infected by the contact with an
infected person or contaminated equipment such as clothes and
bed. The cause of this disease is fed from human skin. It
penetrates and lay inside it [5,6]. Bed bugs further cause
harassment of humans [7]. Larvae of some flies make the
human and livestock ill by the activity and eating flesh of
livestock or human. These insects cause contamination of
human or animal living tissues and cause Myiasis disease.
Myiasis indicators can attack and damage any tissue and
organs [8-11]. Habitat and breeding places are part of the life
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of harmful arthropods in aquatic environments, including
mosquitoes. They are considered to be the most dangerous
health pests and play a key role in the transmission of a large
number of pathogens [12-14]. A number of other female biting
insects, such as stable flies, are lying in vegetal waste along the
water streams or in the bed and under the straw [15].
Cockroaches, by contaminating food through pathogens in the
toilet and garbage, are responsible for transmitting bacterial
diseases such as diarrhea, dysentery, cholera, typhoid fever,
viral diseases such as polio, and allergic reactions such as skin
discomfort, itching, flushing of the eyelids and respiratory
incontinence, as well as cockroaches, carry eggs of parasite
and single cell cysts in the environment [16,17]. Some mice
interfere with the spread of transmissible diseases, including
domesticated mice living in humans and surrounding areas,
and others are wild mice that naturally repository of some
human-infected diseases. There are a number of mice that host
some of the worms. In the natural state of these diseases and
parasitic infections, the rodents are kept in focus between them
[18].
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At present, the most common method for combating pests is
the use of chemicals known as pests, which differ in terms of
chemical structure, but the commonality of all of them is the
contamination of the human environment. Chemical pollution
is one of the most important environmental crises. It is
estimated that humans in their own environment are inevitably
in contact with at least 70,000 types of poison in their
environment, and each year their added number is increased.
These materials are considered as important pollutants of the
human environment [19,20]. Most of these poisons are
pesticides. The toxicity of these substances has been reported
throughout the world. Except for environmental damage, it has
been shown to be resistant to pests and 224,000 people die of
unintentional poisoning in developing countries annually
[21-24]. Given the increasing role of chemicals in people's
daily lives and the high consumption of chemical pesticides in
agriculture and sanitation to eliminate various pests, the
devastating effects of their use in nature on humans have the
potential to cause chronic and dangerous diseases, including
cancers [25,26]. Scorpions are among the toxic arthropods that
cause stings in some tropical regions of Iran and sometimes
lead to death [27-31]. The southern and southwest provinces of
Iran have the most bites and deaths [32-36].

Due to the variety and frequency of different health pests and
the need to combat them and the harmful effects of pesticides,
other ways to eliminate pests must be considered, which, as far
as possible can be considered as harmful effects of the use of
pesticides. Therefore, the increasing needs of the community
and the advancement of knowledge and technology in
increasing the yield of agricultural products and livestock and
reducing the diseases transmitted by pests in livestock and
humans requires the use of clean fighting methods [24].

Environmental control methods are the most sustainable pest
control methods. These methods cause permanent changes in
the environment and create conditions for the development of
inappropriate pests. One of these sustainable environmental
methods is the implementation and establishment of a drainage
system. Drainage is necessary in a situation where the water in
the hydrological cycle stays in place, and this sustainability
will fuel the transmitter of diseases. In this study, the
application of environmental control methods has been
investigated with emphasis on drainage systems and its various
methods.

Materials and Methods

The research was conducted through a review method.
According to the key words, drainage, health pest control,
prevention and environmental control, on the Internet and
related sites, and the use of specialized journals in this field,
the search for articles and research in this field was done. Key
words were searched in the websites related to credible
academic journals and scientific databases such as Web of
Science, Ovid, PubMed, Systematic Review, SID, Iran Medex,
Scirus, Google Scholar, and Medline. The search was more
focused on all articles published by 2018. Then, the articles
and resources that provided detailed and technical descriptions
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of different methods of environmental control and various
drainage methods were studied and the rest of others were
omitted.

The articles were excluded from the study for linguistic
reasons, as well as the type of examination and other aspects of
the combat, such as chemical, biological and genetic control,
and other fields except the environmental control method.
Articles and reference books on available drainage were
studied. Finally, while reviewing the sources and expressing
various aspects of these surveys, the author's perspective on
prevention, control and health pests was presented. The shapes
are painted, arranged and rebuilt by the author according to the
necessary specifications.

Results and Discussion

Culicidae family mosquitoes are the most important arthropods
of the disease transmission. The mosquitoes of this family
transmit some important diseases such as malaria, dengue
fever, yellow fever, filariasis, and a number of encephalitis.
The mosquitoes of this family are from stagnant or current
water at low speeds and any species. Visible water is used as a
larval habitat. The environmental pest control methods are one
of the most important control methods [12-14].

Drainage is one of the major methods of environmental
control. Drainage has various methods that can vary in
different conditions, such as soil texture, topography of the
land, climate of the area, and drainage type [37-39]. Drainage
in the agricultural sector began about 9,000 years ago in
Mesopotamia. The first drainage pipes are about 4,000 years
old. In Europe, the first underground drainage was installed
about 2,000 years ago. The underground drainage was used in
Britain around 1810. With the invention of pottery in 1840, the
drainage development in Europe accelerated. Drainage in the
early 1960s, with the emergence of plastic tubes with a smooth
and thin wall, then accelerated with the production of conical
tubes. In the 1970s, the use of drainage systems began and
accelerated its development [40].

In Iran, the first modern irrigation and drainage networks were
constructed in 1931 in the south of the country. The first open-
air drain was built using a car in 1956 in Shawur District,
Khuzestan Province. In 1963, the first underground drainage
network was carried out using clay pipes at the Faculty of
Agriculture, Jundishapur University in Ahvaz. Then it began in
Haft Tappe District, then in the fields of cultivation and
industry of Karun and simultaneously, the drainage of the lands
of Voshmgir Dam was begun in Gorgan County [41]. The
construction of a drainage system is an effective way to control
and contest with mosquitoes carrying diseases, because it is
cheaper than the use of insecticides, it does not need to be
repeated, and in many cases its costs are lower than the annual
cost of insecticide delivery. Application of drainage does not
have the risk of increasing the resistance of mosquitoes against
insecticides, which is clearly established today.

Controlled drainage is a combination of irrigation and
drainage. By opening and closing the drain outlet, it is possible
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to maintain the water level within the soil to an optimum
extent. This method has been used for many years in the
Netherlands, the United States and Egypt. This method can be
used in rice fields and sugar cane in Iran, and in addition to
increasing irrigation efficiency, it decreases the number of
mosquitoes transmitted the disease [42].

Types of controlled drainage

Drainage by covered streams: In this method, after digging
of drainage canals, using a tree branch, brick, stone and other
materials, the water ways is first created in the foothills, and
then the soil is poured on them. This method is used in some
cases where the required material is high but there is no
drainage pipe instead. In this method, the strain slope should be
greater than the drainage canals slope using the pipe (Figure 1).

Coarse sand

Rubble

Subsoil

Figure 1. Common French drain filled with rock, rubble or gravel
(Prepared by R Dehghani).

Drainage by using Dutch method: In this drainage method,
there are no main and subsidiary networks of drainage and the
water flows through the wells that come from the impenetrable
level to the lower permeable level. The number of these wells
varies from 6,000 to 10,000 hectares. Occasionally, in order to
use them, they fill the land (Figure 2).

Surface and open drainage: To collect and transfer excess
surface water and water needed for irrigation of open drains. In
these drains, water flows through the gradient and under the
influence of its weight. Outdoor drainage method is performed
in areas where there is a problem of surface and underground
water. In this method, the land leveling is done arbitrarily and
the slope of surface water is extracted from the area.

Water velocities in the small stream are at least 0.45 metres in
sandy soils and a maximum of 1.2 metres in clay soils per
second. The required slope is at least 0.5% and maximum
0.6-0.8% drainage floors should be at least 20 cm below the
groundwater level. The difference in height or shot of each
drain should be 15 to 20 cm from the next drain (Figure 3).
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Figure 2. Dutch drainage profile (Prepared by R Dehghani).
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Figure 3. Surface or open drain design (Prepared by R Dehghani).

Inside drainage is used as a pre-fabricated concrete piece due
to the lack of soil erosion during filling of drains in downpours.
These parts are placed on the drainage floor so that the drain
can properly remove the water from the water under normal
conditions [42]. When connecting the subsidiary drains, higher
drainage should be designed so that it can easily transmit the
water of drainage during a load and in any case it does not only
cause drain but also operate properly [43]. Open drain is
located in the regions of Iran and from the provinces of
Khuzestan and Isfahan on the margin of Zayandeh-Rod river.

Mole drain or mosquito nesting: In a mole drain method, a
molten cone with a length of 50 to 75 centimeters in clayey
soils, at a suitable depth of 10 to 15 cm in diameter, is created
(Figure 4). Usually, the proper depth of the vent is 60 cm and
the channel distance is about 3 metres, so that it can be
efficient.

The slope of the ducts with a diameter of moles has an inverse
relation. It is 1 to 2 percent for the molar drainage. A slope of
more than 7 percent will cause erosion and degradation. To
smooth the slope before digging the duct of mole, it can be
compared to the leveling of the earth. Long channels usually
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deteriorate sooner than short drains, so the appropriate length
varies according to the type of soil and the slope of the earth.
And it is wusually 100-150 meters. Once the ducts are
constructed, the moisture content of the soil is appropriate
during drilling, that is, not too dry or too wet. Excessive
dryness causes the moles to malfunction. When constructing
the duct, the molar drain begins to slip in the direction of the
image, as it causes longer life [44].

'{//[///(////

Figure 4. Establishment of drainage mole (Prepared by R Dehghani).

Drainage by pipe: In this drainage system, pipes, clay,
cement, plastic and metal pipes are used depending on the
conditions and facilities. After insertion of a suitable puncture
tube placed in a sandy bed with large branches and rocks, so
that it does not damage the tubes until the surface of the earth
is filled with the material in place and the surface of the ground
(Figure 5).
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Figure 5. Pipe drainage system (Prepared by R Dehghani).

The benefits of this method include non-occupation of the
earth's surface, access to the farm and, as a result, the timely
implementation of the plant's essential matters at the planting
stage and its harvesting is practicable, or other human activities
are feasible for the construction of the required facilities, while
the costs of maintaining the system with pipes is low, the used
pipes include pottery, cement, plastic, metal hinges are used as
the final piece in a seamless or plastic pipeline [42,43].
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Types of underground drainage systems

Gridiron system or parallel drainage: In this system, the
drainages are aligned and the subsidiary drains are
perpendicular to the main drains. This system is in relatively
flat areas with regular shape and in soils with the same
hydraulic conductivity coefficient (Figure 6).

Gridiron system or parallel drainage

main

Lateral drain

Suv

/b

Figure 6. Gridiron system or parallel drainage (Prepared by R
Dehghani).

Herring-bone drainage system: In this drainage system, the
subsidiary drains are aligned and connected to the main drain
with a certain angle (Figure 7). This method is used in some
cases where the main drainage is located in the bottom line and
is in the direction of a maximum slope. Subsidiary drains
connect to the main drainage with an appropriate angle.

Herring —bone system

2820

Figure 7. Herring-bone drainage system (Prepared by R Dehghani)).

Composite or double system drainage: This system is
created by integrating two parallel and creeping systems, and
sometimes it is assumed that the earth has two bottom lines
(Figure 8).
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Figure 8. Composite or double system drainage (Prepared by R
Dehghani).

Natural contour drainage: This system is sometimes used to
indicate that the topography of the land in different parts of the
farm has distinct slopes. In this case, the main drainage is
located on low-altitude land [43] (Figure 9).

Figure 9. Natural contour drainage (Prepared by R Dehghani).

Depth of drainage

To determine the depth of the experimental method, the depth
of drainage depends on the soil texture, the depth of the
impervious layer and the use of drainage. The maximum depth
is 2 metres. Underground drainage is being carried out in areas
that, in addition to solving health problems and reducing
transmitter populations, such as mosquitoes, are used for
valuable grains that require land without water and no salt. The
relationship between drainage depth and distance of drainages
is one of the decisive factors, the depth of the drains is greater,
the greater the distance between them, the cost of the project
will be relatively low (Figure 10).

Depth of drainage is from 0.8 to 2 meters depending on soil
condition, climate, type of plants and drainage application. The
maximum slope for underground subsidiary drains with a
diameter of 10 cm is 2 to 3 per thousand and for a diameter of
20 cm is 1 to 2 per thousand. The smaller the slope, the chosen
diameter of pipe is smaller. The best angle for connecting
subsidiary drains to the original is 60 degrees [45].
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Figure 10. Relationship between drainage depth and distance
(Prepared by R Dehghani).

Calculation of the distances of the drain branches

Drain intervals must be such that the groundwater level falls to
the required level between the two drains. To determine the
distances of the drain branches, a drain with a suitable depth (2
metres) is dug with respect to the surface of the station so that
it can properly lower the surface, then at regular intervals of 5,
10, 15, 20, 25 and 30 meters, according to the physical and
chemical structure of the soil, they dig the earth with a
diameter of 1 meter and to a depth of 1 meter, then dump the
pits and fill it with water and put covering on them in order to
prevent evaporation of the water. After 2 to 5 hours, the
amount of water in these pits decreases. If it is completely
lowered at 5, 10, or 15 meters, it means that one drain branch
can be up to 15 meters. Therefore, the distance between the
drain branches is considered to be 30 m, since two parallel
drains, each up to 15 m and a total of 30 m drain the earth
[42,43] (Figure 11).

Surface rainwater management

Rainfall surface water management is one of the environmental
health problems that occur in some cases in years and in
different areas, while these fluid streams mixed with leakage of
waste water also causes groundwater pollution, in addition to
providing a suitable breeding ground for mosquitoes [12-15].

The most important aspect is the occurrence of seasonal rains
in areas of flood occurrence which, if not controlled, would
seriously damage the urban and rural facilities and cause
human and animal deaths, limit the flow of flood in a given
width of the river to assistance is provided to structures such as
gutters and flood straps. Simultaneous with reducing the
amount of rainfall, the flow rate of water reduces and provides
suitable conditions for the development of transmitter
mosquitoes.

Apart from this, water durability on the floor of this type of
channels causes dispersion of unpleasant odors. To avoid this
problem, it is possible to use a narrow duct on the floor of
these canals to reduce water content in dry seasons the flow
rate of the water is so large that it does not cause mosquitoes
laying or bad odors. Due to the presence of a small section at
the bottom of the canal of water, the velocity of the current
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water reaches the lowest, and does not result in the deposition
of suspended matter or the breeding of transmitters [45].
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Figure 11. How to determine the distance between branches of drains
(Prepared by R Dehghani).

Eliminating breeding habitat of pests

Toxic arthropods, including spiders and scorpions, occupy a
wide range of habitats, including desert, coastal and
mountainous areas in and around the occupied areas of the
villages and cities, causing people to bite in rural and urban
areas [46-49].

Scorpions varies in different regions, so there are various
habitats [50,51], the recognition of habitats of these creatures,
which may include stone pillars, holes and wall gaps, building
blocks, shells of trees at low altitudes, old and ruined walls,
natural holes and gaps, mosaic gaps and joints, and concrete
parts of the garden margin, stone rocks around agricultural
lands, building waste, wood and timber, trunks of cut or
unstuck trees can help to avoid scorpion and its possible bites
[52-54].

To prevent the risk of abundance and damage of mice,
especially in areas where food is provided in various forms, by
properly collecting and burying waste, weeds, residues of
crops, and eradicating these areas of weed or deep plowing can
reduce the density of mice in the following seasons. The
removal of the shelter and the removal of garbage and food
supply are easily accessible to mice. Waste can be a natural bed
for the production of a large number of insects, including sand
flies and other arthropods [55,56].

Snakes are considered to be major hunters of mice, but if
garbage causes mice to grow, the hunters of these animals,
including snake and non-poisonous snakes, are attracted to
their predators, the mouse [57]. Therefore, failure to observe
the principles of proper collection of waste will lead to the
bites of human beings by toxic animals like snakes. The
collection and sanitation can prevent hunters from approaching
mice and arthropods [58-62].

Studies have shown that hygienic pest management has always
been considered by using various methods, especially
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environmental methods such as eliminating their breeding
habitat [37]. Drainage is one of the most important
environmental control methods and it is necessary to maintain
the water cycle or hydrological cycle in one place. In many
cases, the cost of storing the drainage system is lower than the
annual cost of insecticide supply [42].

In Iran, most of all, easy and immediate methods, i.e., the use
of pesticides are considered. This method is immediate and
temporary and the damage is very high [44,45]. But in the arid
and central regions of Iran, the stagnant waters are more likely
to be related to household sewage wells that are not properly
protected and play a role as a breeding habitat for a number of
transmitters, including mosquitoes.

In these areas, chalcedony mosquitoes run their abundance in
these domestic sewage wells, and these wells are good
breeding place mosquitoes of Culex genus. The use of other
methods, such as the installation of insect caps, is
recommended to prevent the entry and exit of mosquitoes to
wells. The installation of ventilation tubes is essential for the
release of odor gases, these ventilation tubes must be covered
with stainless steel netting. These nettings prevent the entry of
mosquitoes and lay in the wells of the sewage [14,43].

Garbage collection and its landfill can prevent hunters from
approaching mice and arthropods. Scorpions are inaccessible to
residential areas, because wastewater, especially containing
food residues, attracts insects and arthropods that are used as
food and these creatures can attract hunters, including
scorpions, and increase the risk of stings among people, so
removing the landfill and preventing its dispersal can help to
reduce the attraction and abundance of scorpions [56].

Conclusion

Environmental control methods with health pests compared
with using chemical pesticides, which are the most polluting
substances in nature, is a safe, durable and natural way that can
be used to combat it. Obviously, water conditions, air,
environmental and pest species are effective in choosing the
type of method. Therefore, the development of a coherent and
comprehensive plan for the prevention and control of health
pest habitats can be successful permanently monitored by
health workers. These methods are superior in comparison with
other methods of combat due to lack of environment pollution,
and the resulting risks are less. Such actions are subject to
strong management in the direction of specialized groups in the
fields needed and in all the research and educational centers
and organizations of the university that conducts studies and
implementation of fundamental and applied research projects,
especially in the regions Problem can lead to a decrease in the
number of hits.
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