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Abstract:

Termites as asocial insects that classify the Order Dictyoptera, Order Blattodea, Superfamily Blattodea,
infra order Isopteran, Epifamily Termitoidae and Family Termitoidae, Subfamily Termitoidae, Genera
Amittermis. Recent genetic studies have shown that termites evolved from cockroaches. The Jurassic or
Triassic period, termites arose during the Permian or even the Carboniferous period. About 3106 species
of a few hundred others have not been described, although these insects are called termites (termites),
they are not ants. Blattodea and mantises are now represented as part of the order Dictyoptera. Blattodea
contains about 4,400 species of cockroaches in about 500 genera. and 3,000 species of termites in about
300 genera. It has about 17 families and over 4,100 described in the Blattodea species
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Introduction

Termites in public culture is an enemy of man, as it is one of the most dangerous and harmful insects,
as it builds difficult corridors and entrances to them, and it destroys many papers, books and wood in
buildings and libraries, and perhaps because of them, housing has been damaged, and with the increasing
damage that causes it, there is a group of The precautionary or preventive causes, including: painting
wood and use sound methods when building housing and preventing water from reaching wood, cleaning
the roofs of houses and so on. In the Islamic culture, it was mentioned in the Quran. This Quranic verse
includes mentioning what happened to the Prophet of God Suleiman bin Dawood, peace be upon them
upon his death. What indicates them to his death, that is: the jinn did not indicate the death of Solomon.
Social organization. An insect life in societies called colonies with an estimated number of 30,000 to 2.5
million individuals ). Reproduction, Fertile sexual individuals: In the fall and spring, they appear dark
and have eyes that see and wings, and they are fertile and turn into queens and kings to create new
colonies. The queen: It is the result of fertile sexual individuals and there is a single queen in the colony
and works to link all the colony members and the production of eggs, as it lay about 6 eggs per minute,
and only one king lives in the colony ®. Soldiers: It is responsible for guarding and protecting the colony,
and it has a strong and cynical jaw, and the head is dark and represents a third of the length of the body
and the rest of the body is light color, and its number reaches 1 - 3 of the colony census and the insect is
sterile and blind. Laborers: It is responsible for all the damage caused by termite’s injuries, as it feeds
and feeds all the colonial sects, and represents about 97 of the colony censuses, its color is faded, sterile
and blind. Diet: It feeds on cellulose available in many daily human uses (clothes - paper - carpet - carpet
- mats - curtains - pillows and mattresses — furniture ). It attacks the houses built from raw bricks as
well as cement. In the first, the white termites extract the ground extracting the clay parts from inside the
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brick and work to spread them from the inside, which leads to the collapse of the building, as it can attack
human property through wall ®. In the case of concrete buildings, he attacks the woods, windows,
wooden furniture and floors (parquet), by hacking the cement barriers . It also attacks books, papers,
records, railways, telegraph columns, phone, cardboard, clothes, simplicity, and others " Avoid ground
problems In the infected lands designated for construction, the land is cleaned of the waste of cellulose
materials such as hay, peel, wood and dry plants, and the ground is sprayed with a penetration solution,
a prolific spray, at a rate A trench around the building with a width of 30 cm and a depth of 30 cm
surrounding the area and adjacent to the walls and wall of the building®.

Infra order: Isoptera

Separate order: Hymenoptera love ants, some bees and wasps (! 42 termites divide tasks between male
and female castes consisting of usually sterile &quote; workers &quote; and &quote; soldiers &quote
(3and4) Al colonies contain fertile males called &quote; kings & quote; and one or more fertile females
are called &quote; queens & quote; ®*"99). Termites feed mostly on cellulose and, more generally, in leaf
litter, in the form of wood, soil, or animal dung V. Termites are major detritivores especially in
subtropical and tropical regions, and recycled wood and plant materials are of great ecological
importance. ® Termites are one of the most successful groups of insects on Earth, and they are
widespread in most regions of the Earth except Antarctica ®. Termite colonies are organized from a few
hundred individuals into large communities of several million individuals. Termite queens last longer
than any insect in the world, as some queens live for 30-50 years, unlike ants that have undergone
evolution processes begin with the formation in the ground of the incomplete type of nymph eggs, and
the stages of puberty. Colonies are described as vital living organisms, because ants are part of a self-
organizing colony %, and ants are considered a delicious food in some peoples’ cultures and used in
traditional medicines '), and hundreds of these species have economic importance from pests, especially
because they cause severe damage to buildings and crops and forests and plantations, such as the invasive
species known as the West Indian dry wood ant (Cryptotermes brevis) (%1319,

The origin of words (Etymology)

The infra order called Isoptera is derived from Latin words iso (equal)with Petra (winged), meaning the
equal size of the front and hind wing '>. Termites derived from the Latin terminology (woodworm, white
ant) were changed from Latin terere ("to rub, wear, erode") from the earlier word terms. White ant’s nests
were known terminarium or termitaria 9. In past English language times were known wood ants "or"
white ants the first used of the modern name was in 17817,

Etymology (etymology)

Isoptera is derived from the Latin words iso (equal) with ptera (winged), meaning equal size of fore and
hind wings !, ant) from the Latin terere to rub, wear, wear from the preceding word's terminology.
Termite nests are known as terminarium or termitaria '®), In past English times they were known as wood
ants or 'termites', the first use of the modern name being in 1781 (17,

Scientific classification

Superorder: Dictyoptera

Blattodea and mantises are now part of Dictyoptera (Fig. 1). Blattodea contains about 4,400 species of
cockroaches in about 500 genera. and 3,000 species of termites in about 300 genera. It has about 17

families and more than 4,100 are described in Blattodea species % 19
\

Figure 1: Twmnopteryx is a genus of cockroaches in South Africa (20).
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Order: Blattodea

Blattodea represent most insects of cockroaches and termites (Fig. 2), under the order Isopter:
23)

a (21; 22 and

Figure 2: Blattodea Order ¥
superfamily: Blattodea
Blattodea is a superfamily of cockroaches and termites ¥ (Fig. 3).

Figure 3: Superfamily Blattodea ¢
Formosan termites are an invasive species of termites. It has been transported worldwide from its native
habitat in southern China to Formosa and Japan. In the twentieth century, they were established in South
Africa, Sri Lanka, Hawaii, and the continental United States @7 (Fig. 4).

Figure 4: The Formosan termite
Epifamily: Termitoidae

Nanotermes is an extinct genus of termites in the family Isoptera Termitoidae known from only one
Eocene fossil found in the amber of the Cam Bay Basin. The genus contains one described species,

Nanotermes is aacae is tentatively placed in the subfamily Termitoidae (Fig. 5).

(28)

BN

Figure 5: Epifamily Termitoidae ?°.
Termitoidae (higher termites) is a genus of termites. They are the most advanced evolutionary group of
termites. The intestines of higher termite species have a high capacity to degrade lignocellulose. ¥
Amittermis is a genus of termites in the family Termitoidae. It is the second largest genus after
Microcerotermes in the family Amitermitinae, with about a hundred species. The species is found in a
range of habitats including deserts and rain forests. Features of Amittermis soldiers include a bulbous
head, sickle-shaped lower jaws with a single tooth on their inner edges and cephalic glands in the front
of their heads ®". Amittermis meridional, commonly known as the termite or magnetic compass, is a
species of asocial insect, which refers to the family Termitoidae, settled in northern Australia, deriving
its common names from the shape of a wedge-shaped mound along the major axis (Fig. 6)
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Figure 6: Wedge-shaped mound profile along the major axis, running north to south
Distribution and diversity

Termite species are found on all continents except Antarctica, where termites are diverse in North
America and Europe (10 species in Europe, 50 species in North America), where more than 400 ©> of
the 3000 diagnosed termite species are known. There are currently 1,000 species in Africa, with many
mounds in some areas, and there are about 1.1 million termite mounds in the Kruger National Park alone
on the continent of Asia G

Termite Description

Termites play a vital role in nature, destroying wood and other cellulose materials, and are important in
medicine and ecosystem balance 7).

Properties

The termite's body size ranges from 1/8 inch to 1 inch, and the color varies from white to brown and
black, depending on the different species and age groups *®, and in most termites, its workers appear to
be larval insects. When the exterior is smooth and tends to a white or light brown color for most termite
species (Fig. 7), the dry termite does not have a specific working caste, as the nymphs were relied upon
to perform the role of the typical worker ©°). It is responsible for all the damage caused by termite
infestations, as it feeds and nourishes all colonies of the colony, and it represents about 97 of the colony's
population and its color is pale (Fig. 8), sterile and blind “°). Workers are female, females also represent
the diploid queen and develop from fertilized eggs. The majority of workers in the colony are diploid
and develop from fertilized eggs depending on the species. There may be different roles for females and
males in the colony ¢! 2942 Workers are produced from the first nymph Molting, some workers become
soldiers by feathering or become machinists. The smallest worker termite. Their body length does not
exceed 1 cm (0.5-0.8 cm). Due to the permanent residence in shelters saturated with water vapor, it has
a soft, bright body. Because of the underground lifestyle, the eyes are either very weak or not at all.
Working individuals are easily recognized by the rounded head and posterior thoracic part. But this does
not apply to all species, in the Hodotermes termites of South Africa, working individuals are often visible
on the surface, and therefore painted in a dark brown color. Unlike ants, it is present in both males and
females (in ants, only females). Their main goal: to take care of the offspring, to obtain and store food,
to build and repair the termite mound. In addition, they feed the soldiers who have the special structure
of the head capsule, and cannot feed themselves 43 #1949,

(32; 33 and 34)

Figure 7: The worker 49

Figure 8: The Soldiers and Workers “©
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The Soldiers

It is responsible for guarding and protecting the colony. It has strong, serrated jaws. The head is dark in
color and represents a third of the body length. The rest of the body is light in color and pale. Its number
is 1-3 of the population of the colony. The insect is sterile and blind. Soldiers have a large head capsule.
There are reasons for this. Besides the fact that they have powerful jaws, they also play the role of a kind
of traffic jam during sieges in narrow tunnels “7. Limited soldiers have soft smooth bodies as in their
soldiers, equipped. The lower jaw is well developed (jaws) (Fig. 9). In some tropical species, a small
appendage on the head is added to the mandible, with which the soldier winds a special sticky termite in
the enemy, which dries up on contact with air and restricts movement .

Figure 9: The Soldiers 4%

Alate stage:

It is a winged individual that appears in the breeding period. The stage of these insects can be identified
by examining the wings and respiratory openings. The length is 5 mm except for the wing. The pairs of
wings are transparent and twice the length of the body. The color is light yellow-brown ©%. The upper
jaw is dark brown and ends with four teeth or ridges ¢! #9452 (Fig. 10).

Figure 10: Alate stage ¢

The Queen:

It is the result of the sexual fertility of the individuals, and there is one queen in the colony who works
to bind the members of the colony and produce all the eggs, as they lay about 6 eggs per minute, and
they live with only one king in the colony ©%. The size of the queen compared to other termites is huge.
The length can reach 10 cm. And the body in particular increases the abdomen of the female, after the
start of reproduction, hundreds of times. Because of what they can no longer move and eat on their own.
All of these concerns fall on the vulnerability of termites. If necessary, she will hold him and feed him.
Besides the Queen throughout his life, there is a King who is slightly larger than the size of an ordinary
termite soldier. Only he has the right to marry a female. Unlike ants, after fertilization, the male does not
die. A flying termite matures a fertile amazing female. During the day, it can lay about 1,700-3,000 eggs
(Fig. 11). All this time, she secretes special mucus with pheromones, which are contained in her stomach.
She is happy to lick termite work. Mature and young individuals live for a certain period of time in the
&quote; parental & quote; period. But with the onset of the gathering period (spring - early summer),
they all leave the &quote; father's house and begin to marry. At this time, they become very vulnerable,
because immediately after fertilization, both the female and the male flank their wings. Many of them
become easy prey for insectivorous birds, spiders, centipedes, and other large insects ©>. The asocial
termite Reticulitermes speratus Queens can obtain a long lifespan with its fertility, which has a higher
level of oxidative damage, such as more oxidative DNA damage than nymph, soldier, and workers,

increased catalase due to lower levels being damaged by an enzyme that protects against oxidative stress
(56).
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Figure 11: The Queen ©7

life cycle

Females lay eggs, which differ from the life cycle of a bee or ant, and incomplete metamorphosis ©®%.
Adult nymphs reproduce several times during the fledging period in some species. Eggs go through four
clones while nymphs go through three, the nymphs are first cloned into workers and then some workers
are cloned into soldiers or winged individuals ®°. In the mating flight, where mating occurs when flying
and then landing in a place suitable for the colony where they dig a suitable place for them and close the
entrance ®?, and the time of the mating flight varies in each type during the day while others differ.
During winter or at dusk in many illuminated locations, mating flight depends on environmental
conditions, time, humidity, precipitation, and wind speed ©®". The number of ants per colony varies in
large species up to 1000 and can be as many as millions 2.

Normal damage and life history: -

This type of land is considered one of the most important types of land in Iraq. It attacks different types
of trees, buildings and wooden furniture. Palm trees spread in the southern region, especially in Basra.
Earth attacks the roots, stem, pain and stems of palm trees used to roof some houses and warehouses.
The earth works to make many tunnels inside the leg, especially the leg of the palm affected by the legs
of excavators (433469 Digging the ground inside the stem leads to erosion of part of the stem, showing
a hole that may reach 90 cm in length, 23 cm in width, and 19 cm in depth ¢ (Fig. 12). On healthy palm
trees, the earth builds mud tunnels on the surface of the stem up to the tip of the palm, where the bases
of the fronds or grouse are attacked . The earth digs into the green melancholy, many deep and deep
gullies. The earth does not attack the taste; it nourishes on shrimp that fall to the ground in Basra. Ground
hits plants and causes some to die, especially newly planted ones 7. The earth affects the palm trunks
after cutting them either while they are in the garden or after they are used to roof some simple buildings.
However, the incidence of land between palms is low Zhang ©®. Workers and soldiers are present

throughout the year moving between their colonies in the land and infected palms. Winged individuals
(69)

Figure 12: The Termites normal damage 7%
The behavior of the insect in its environment

White termites consume dead plants in all stages of decomposition and play an active role in the
environmental system by recycling waste such as dead woods, stools and plants "), Many species deal
with termite cells and is a major source of methane in the atmosphere (!, which is one of the main
greenhouse gases 2, It is produced when cellulose decomposes. White termites generally depend on the
primary symbiotic organisms (Meta monads) and other microbes such as signs in their guts to digest
cellulose, allowing the absorption of the final products for their own use "®. Trichonympha intestinal
protozoa depends on the symbiotic bacteria on its surfaces to produce some of the necessary digestive
enzymes. Most termites, especially the termite family that can produce their cellulose enzymes, depends
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completely on bacteria. Workers feed other individuals in the colony with materials taken from digestion
of vegetables. It is closely related to the mouth or anal " depending on bacterial species are closely
related to their descendants of multicellular ancestors . Different types of wood in termite’s attack
depending on moisture, resin content, softness and hardness ’® have a role in growth and reproduction
in stool kneeling 7. This behavior of termites allowed the invasion of African savanna, new
environments and expansion in Asia "®. Depending on the nutrition habits, termites are placed in two
groups of white termites and termites. For the first type, you prefer to eat wood with fungi for easy
digestion and the fact that these fungi are rich in protein. Such as humus, leaves, roots and darkness 7,
the termite intestine contains a few bacteria that contain some bacteria that do not contain Protozoa .
Natural enemies of termites

Predators

White termites are preyed by a wide range of predator termites that are prey to 65 birds and 19 mammals
@D while arthropods such as ants ® (Fig 13), cockroaches, spiders ®¥, Circumcise, reptiles such as
lizards ®Y, amphibians such as frogs, bats, bats and foxes are mice .

Figure 13: A Matabele ant (Megaponera analis) kills a Macrotermes bellicosus termite soldier during a
raid 9,

Parasites, pathogens and viruses

Termites are attacked by bees, wasps, ants and parasites by fewer predators due to their lifestyle as they
live in the form of colonies. However, insect pathogens such as Metarhizium anisopliae and Aspergillus
nomius pose significant threats to the termite colony because they are not host-specific and may infect
large parts of the colony ®7). Infection of termites with viruses such as Nuclear Poly morph virus (NPV)
and Entomopoxvirinae ®%).

Locomotion and foraging

Because of the lack of wings in the soldier and worker layers of termites, they miss relying on legs to
move from one place to another . The type of food is different for termites as they feed on wood, and
others feed near their colonies ©”. Workers are rarely seen in open ground, where their campaign tunnels
are built from predators ®V. Release of activating pheromone to attract female workers ©?. Pheromones
are Para chemicals of communication between termite colony members ®¥. The feeding journey is
divided into three phases. First, the soldiers discover the source of the food as they come into contact
with the soldiers. Second, small numbers of female workers begin to appear. Secondly, workers gather
in droves at the food site. Third, the number of soldiers decreases and the number of workers increases
(94).

Communication

Most termites are blind, so the method of communication between members of the colony occurs with
chemical, mechanical, and pheromone signals ©>. These communication methods serve for mating,
escaping from enemies, and defense. Communication is by means of an antenna ®®, and shrews also
communicate by means of mechanical signals, vibrations, and physical contact and are used for alertness
and foraging ©7).

Biological control of termites

The availability of moisture and temperature in the areas of underground research is favorable for the
growth of biological factors. Laboratory studies have been constantly confirmed by pathogens, such as
Nomadic insects, Niophalevana, Carbioxai. Fungi are also used in the control of the Australian termites
(Nasutitermes Exitiosus (Hill), such as Metarhizium anisopliae sorokin and Beauveria bassiana
(Balsamo) Vullemin ), whose efficiency has been proven in analgesics and anti -tip ©.
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Insect growth regulators (IGRs)

Two types of insect growth organizations

On the termites (events (the peer of the joke hormone, the juvenile hormone simulation or the JHMS)
and the disinfectants (CSIS), where they are mixed with grafts unlike some insects where the hormones
of events (JH) 1°9 are immature forms, and the hormones (JH A unique in that it leads to the formation
of soldiers in the colony. Many of the formation of soldiers will lead to the collapse of the food colony
(101)

DISCUSSION:

Control methods Although termites are useful animals in nature because they scrape trees, branches,
fallen wood, dead that accumulates from forests, etc., but because of this type of feeding and their
dependence on this substance poses a serious threat to the environment. It is therefore necessary to carry
out control operations against it to get rid of it as it is found in many studies when it appears in homes,
furniture and orchards, in order to avoid the great damage, it causes. Countering this danger is the use of
preventive and curative methods. Preventive measures include cleaning farmland and gardens of crop
residues, and cutting and burning infected parts. You will need to clean the land on which the buildings
will be built of straw, thatch, wood and wood residues because these materials contain cellulose as the
insect's main food. Woody with the emergence of the edge of this interval width of 3 to 5 cm, leaving no
piece buried in land during the construction process, and work to find suitable windows in the buildings
to draw light and ventilation, as the insect prefers darkness, therefore, ventilation and natural lighting in
buildings have an effect in limiting their activity. A concrete base for grain storage silos should be made
at a height of not less than ten centimeters above the ground to cover the floor and connect it to the walls
and extend a little to the outside. Also, as the catacombs and mud houses that termites built on the walls
and the timber in the rural buildings is well cleaned, and a trench is made around the buildings in the
affected areas with a depth of 20 cm and a width of 30 cm with the treatment of excavation products such
as Dorspan, then filling the trench with treated soil, as this measure can be considered a preventive and
curative measure. As for clothes and household items such as bread, sugar and papers, they must be
placed on tables or in cupboards with a base and treated with recommended pesticides. In addition to
keeping the legs of the tables clean so that dust does not accumulate on them, and does not touch the
walls, the back surfaces of wheels, beds and other diluted safe insecticides must be painted and not placed
next to the walls. Biological control of termites is applied when the availability of moisture and
temperature in underground research areas are favorable factors for the growth of biological agents.
Laboratory studies have consistently confirmed the presence of pathogens such as the insect nematode
Neoaplectana carpocapsae Weise. Fungi are also used to control Australian termites (Nasutitermes
Exitiosus (Hill), Metarhizium anisopliae Sorokin and Beauveria bassiana (Balsamo) Vullemin, which
have been shown to be effective in eradicating and controlling termite colonies. Control methods are
known as toxin traps. Where some of the members of the termites are coated with a layer of a toxin and
then spread in the infested areas where these individuals act as a sex trap due to the presence of a toxin
that kills every insect that is eaten by licking the body of the insect. . This method was used at the
University of Toronto by entomologist TG Myles. This method is considered one of the most effective
control methods because of its advantages such as a direct effect on the termite colony because it
eliminates huge numbers, while chemical methods expel the insect from its places. few insects.
CONCLUSION:

Termites are considered one of the most dangerous insects in the world because of their great damage to
home furniture, because they feed on cellulose, which is the main component of it, and it must be noted
that this insect does its work secretly, while digging many of its passages and tunnels inside the furniture,
termite colonies can vary The size ranges from only hundreds of termites to several million termites,
which are about 0.4—1.2 cm long and come in red, black, brown, brown, and white colors. As with other
insects. Termites use soil and mud to chew wood. Termite mounds are seen in tropical and subtropical
regions. Termite mounds are often found up to 3 meters high, but most are usually smaller. and blindness.
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The soldiers in the colony make up about 1 to 3 of the total number of soldiers. Soldiers are responsible
for guarding; With their dark head, the rest of the body is light. Fertilized winged individuals: These
individuals appear in spring and fall, are dark in color, have strong eyes and wings, and later become
queens and kings to establish new colonies. The queen is the result of the sexual fertility of individuals;
There is one queen in the colony, and she works to bind all members of the colony, and works to produce
eggs; As she lays about six eggs per minute, it should be noted that only one lives with her. The life cycle
of termite colonies is permanent. When the colony consists of a large number of individuals, colonies
often consist of thousands, which is a small percentage. Most termites die while traveling, preying on
birds, lizards, other ants, or other insects. Most termites have microscopic, one-celled organisms, called
protests, that are found in their gut to help convert undigested fibers from wood into food for the colony.
Both the king and queen feed the young with digested food, thus passing these gastropod protests up to
the new brood so that they can feed themselves. Lifespan It is surprising that termites can live for so
long. Queens and kings can have a lifespan of ten years or more, while individuals can live for several
years. Insecticides, liquid herbicide applications for termite control are often used applied to the soil
either in doses or by injection. Over-the-counter termite products are not available to the public in
California. All effective products are for professional use only. Pest management professionals are given
special training because of the risks involved in applying pesticides to the soil around and under
buildings. There are many countries around the world that eat termites as part of their natural diet.
Termites are a very nutritious insect with a good store of both fat and protein. Termites are also a source
of food and nutrition for some animal species from birds, to reptiles and mammals.
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