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ABSTRACT  

Globally, termite damage to buildings is a serious problem as termite colony 

structurally compromise a building’s integrity resulting in permanent damage 

and loss of value. Consequently, causing building failure due to the damage 

caused by termites. Termites gain pathways to buildings due to poor structural 

design or construction workmanship/practices. The study sought to examine the 

effects and management options for termite infested building components in 

Igbesa area of Ogun State. Essentially, the study was able to determine some 

faulty construction practices that gives room for termite entry into a building, 

ascertain the extent of termite damage on buildings, determine several methods 

of termite control and examine the effects of termite infestation on buildings. 

Both the primary and secondary sources of data was used in this study. The 

primary data was obtained through structured questionnaires and physical 

observation by the researcher. However, the purposive sampling technique was 

adopted, whereby only five locations were selected namely; Obanla, Panada, 

Igbe, Aina and Ilamiro area, using the predominance of residential buildings 

and population as a criteria. A total of fifty (50) questionnaires were 

administered, whereby ten (10) buildings were selected in each location. This 

study revealed that termite gained access into buildings from foundation, walls, 
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roofs and other wooden components, which is largely due to faulty construction 

practices and poor workmanship. Also, 30% buildings constructed of mud were 

mostly infested by termite. 70% of the respondents were severely affected by 

termite damage, and 38% of respondents still reside in the buildings. As a 

means to curb/eradicate the impacts of termite, 60% of the respondents 

considered the use of condemned engine oil as the most effective local additives 

for termite infestation. Consequently, in view of the findings, a number of far 

reaching recommendations were presented with a view to curb if not solve the 

impending issues of termite attack on buildings in the study area.  

  

Keywords: Effects, management options, termite, infested building and building 

components.  

  

INTRODUCTION  

Termites are eusocial insects that belong to the phylum arthropoda, the class 

insecta, and order isoptera. Their population, species richness and distribution 

can be used as a tool for determining environmental integrity. The ubiquity, 

diversity, and abundance of the different termite species in the tropical 

ecosystems represent about 80% of animal biomass. Termites are a group of 

insects currently comprising approximately 2,900 described species (Krishna et 

al. 2013), with an expected 500 to 1000 species remaining to be described 

(Eggleton 2011). The species richness is as a result of the friendly climatic 

conditions in Africa such that the family Termitidae has 664 African species 

(Ahmed et al., 2011 as cited in Ugbomeh and Diboyesuku, 2019).  

Termites show diverse nesting behaviour and feeding habits. Functionally, they 

are separated into different feeding guilds. The most recent categorisation, 

supported by morphological and phylogenetic data (Donovan et al. 2001), 

distinguishes between (phylogenetically) lower-level wood-feeding termites 

(group I), grass-, wood-, litter-, and lichen-feeding termites (group II, including 

the fungus-cultivating species), soil/wood-interface-feeding termites (group III) 

and true soil-feeding termites (group IV). It should be noted that different 

feeding groups have different impacts on their environment, but also that the 

vast majority of termites live in the soil environment and provide similar 

ecosystem services (Jouquet et al. 2006, 2011; Bottinelli et al. 2015). The 

nutritional habits of termites are probably a major driving force behind their 
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evolution. Importantly, the general impact of termites on tropical systems, 

including the specific functions of termites as detrivores; is that they are 

important ecosystem engineers of the savanna biome, with the large mounds of 

fungus-cultivating termites being sources of habitat heterogeneity and structural 

complexity in African savanna landscapes. Termite mounds represent 

microhabitats for various organisms, particularly plants. Studies from different 

localities throughout Africa have shown that termite mounds harbour a more 

diverse vegetation than the surrounding matrix, and several plant species, 

including some of high socio-economic value, are restricted to or primarily 

found on termite mounds (Erpenbach, 2015).   

Despite its benefits and economic attributes to humans and the ecosystem, 

termite colony accounts for serious damage on buildings worldwide. All 

building materials and components are subjected to a number of hazards 

throughout their useful life. These include corrosion of metal, spalling of 

concrete, fire and water damage. Apart from all these, a potential hazard that 

affects buildings globally is termite attack of some timbers and cellulose-based 

materials in buildings. The gallery system of a single colony may exploit food 

sources over as much as one hectare, with individual galleries extending up to 

50 metres to gain access to a building, where there is a smorgasbord of timber 

to feast upon. Even concrete slabs do not act as a barrier; they can penetrate 

through cracks in the slab to gain access to a building. In fact it can take “as 

little as 3 months for a termite colony to severely damage almost all the timber 

in a building”. Termites even build mud tubes to gain access to above ground 

timbers. In rare cases termites may create their nest in the cavity wall of the 

property without making ground contact. There are two main types of termites 

capable of attacking buildings: drywood termites, which do not have ground 

contact, and subterranean termites, which require contact with the ground or 

some other moisture source. Subterranean termites are distributed throughout 

Africa and are responsible for most of the termite damage of great economic 

significance. For house owners this is a serious problem as a termite colony can 

structurally compromise a building`s integrity resulting in permanent damage 

and loss of value.  

The annual economic cost of termite damage and termite prevention worldwide 

is estimated in billions of dollars (Ahmed and French, 2005 as cited in Abdel 

Ghaly and Skai Edwards, 2011). An estimate of the annual losses caused by 
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termite attacks in most developing countries, including Nigeria is currently 

unavailable due to the difficulty in collecting such information from individual 

house owners. However, there has been an increased appreciation of the 

importance of termite damage to buildings because of the threat/damage to 

buildings and the high cost of repairs create the need for constant vigilance on 

the part of house owners (Wood, 1991). It is observed that the major reason for 

the increase of termite damage in most developing countries including Nigeria, 

is; poor building techniques, such as lack or poor flooring finishes with concrete 

cement, granite chippings and tiles, many houses are exposed to termite attack 

within a few years of construction, which makes most people result to the use 

of uncertified chemical treatment techniques as a preventive measure during 

and after construction of the building. Thus, any form of preventive measure 

may rapidly deteriorate under the humid tropical conditions (Cassens, Johnson, 

Feist, & DeGroot, 1995) making it difficult to control. Hence, the aim of the 

study is to examine the effects and management options of termite infested 

building components in Igbesa area of Ogun State. In essence, the objective are 

to; determine faulty construction practices that attract termite entry in the study 

area, ascertain the extent of termite damage, determine several methods of 

termite control and examine the effects of termite infestation on buildings.  

 

LITERATURE REVIEW  

The dynamics of a termite colony   

Termites live in true social groups with a division of labor between the different 

castes of individuals. Within these castes are a complex life cycle with the 

development of individuals that look and behave differently from other 

members of the group. The different castes are separated into adult reproductive 

workers and soldiers. In order to get a better understanding of the termite life 

cycle, the process begins with a primary reproductive or king and queen, also 

known as alates (Fig 5). These adults can vary in color from light tan to reddish 

brown to nearly black. Adults range in size from ½ to 1 inch plus with wings 

attached. The eyes are fully developed, with mandibles (jaws) typically visible, 

and membranous wings. Paired antennae are often bead-like or moniliform.  

During certain times of the year, the alates leave the colony in a series of 

dispersal flights or swarms. During this time, adults may be attracted to lights, 

where pairing begins. As the alates, both males and females, land on the ground, 
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the wings are shed and they start searching for a suitable place to initiate a 

colony. The males are attracted to the females by a scent or pheromone, and 

follow the female. Together they dig into the wood or moist soil depending on 

the species and form a chamber, where mating takes place and the queen begins 

to lay eggs. Of the millions of alates that swarm every year, only a small percent, 

usually less than 1%, survive to produce a colony.  

The worker caste, the one most homeowners see, are responsible for performing 

the labor within the colony. They care for the eggs and young; construct the 

colony tunnels along with repairing the damaged ones; forage for food; along 

with helping other termites when they molt or grow; and groom, clean, and 

provide food for other nestmates, as well as for one another. They help soldiers 

in defending the colony if an attack occurs from ants or foreign termites. As for 

the soldier caste, there main function is to defend the colony against other 

termites and ants. In general, it does this by using its large opposing jaws or 

mandibles.  

According to Erpenbach, (2015) most, but not all termites construct 

complicated structures to enclose their nest as Macrotermes does. Many 

species’ nests are inconspicuous to the human observer, hidden in the soil, in 

living plants, or in dead wood. Some 

specie  s’ nests are as simple as a few 

tunnels inside a trunk, but others reach 

a degree of sophistication and size 

unrivalled by other constructions in the 

animal kingdom. Many species 

reinforce or cover their nests with 

plant-derived carton, while others use 

soil cemented by saliva and faeces, or 

a combination of soil and carton. Nests 

that are covered by soil and protrude 

above the soil surface are called termite 

mounds or termitaria. The most 

imposing mounds are the large 

termitaria of the savannas, with the 

largest and most elaborate mounds 

built by the genus Macrotermes.   

  
Figure 5:  Basic Termite Life Cycle   
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Source: Paul Baker, (2005)  

 

Termite Infestation in Building   

According to Adeyi (2015) termite damaged wood typically will include the 

presence of visible mud tubes and mud-like substance inside the excavated 

wood galleys. Because termites need to protect themselves from drying out and 

light they are not found on the exterior of the wood under termite attack. It’s 

rare to see an active termite unless you disturb (break apart) a mud tube while 

it is in use. Specifically, a number of faulty practices leading to termite entry 

into buildings are common in Nigeria. These faulty practices include poor 

workmanship relating to timber selection and placement, foundation work, 

interior and exterior wall work and roof sealing. Soldier termites are known to 

gain access to structures by a number of paths. They bore holes through 

untreated or aged timber or soft mortar and travel up through the walls of the 

buildings. Alternatively, where foundations were improperly installed, termites 

gain access through the clay floor. In structures where both the walls and 

foundations were inedible, the termites could enter through cracks between the 

two materials. Aging concrete floors were seen to crack which allowed an 

additional pathway for termite entry.  In structures with gaps between internal 

and external joints, termites were seen to enter through these gaps (Ahmed and 

French, 2005 as cited in Adeyi 2015). Once a structure is infested by termites, 

eradication can be difficult and may be a long process.   

An infestation is often not detected until it is so severe that the structural damage 

has occurred and substantial repairs and material replacements are required. 

This, together with restitution cost and time can put the owner under severe 

hardship. If not treated professionally, the nest may become difficult to 

eradicate. Once disturbed, termites will immediately vacate and simply feed 

elsewhere.  

Inadvertently therefore, unprofessional eradicative treatment of termite 

infestations can have severe repercussions for both the home owner concerned 

and those of any surrounding properties. In this instance, the ill-informed 

homeowner may believe that the termite infestation has been eradicated when 

in fact it has not. If left unchecked and untreated, the colony of termites 

responsible for the infestation will inevitably focus its attack on timbers 

elsewhere in the building or on surrounding properties (Tsunoda, 2005 as cited 
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in Adeyi 2015). Termites proliferate in darkness and consume the interior of 

wooden components of structures, with ostensibly no indications of damage 

visible from the exterior. Sometimes the excavated wood is replaced by a 

“honeycomb” structure of digested matter through which the termites can move 

freely. The attacked interior of the wood is often consumed without perforating 

the surfaces and visibly exposing the termites to the atmosphere. Termites can 

even attack the interior of wood right up to the paintwork, leaving only a thin 

film which has a characteristic ‘paper-like’ sound when touched.  

Drywood termites are secretive insects and are difficult to detect.  They live 

deep inside wood and, except during periods when they swarm or when repair 

work is being done on infested homes, they are seldom seen. Colonies are small 

(usually fewer than 1,000 individuals), can be widely dispersed, and take years 

to mature. While a homeowner may initially detect the presence of termites 

when they swarm or if faecal pellets are discovered, inspecting for drywood 

termites and determining the extent of infestation require experience. However, 

detection of difficult-to-find infestations may require removal of walls, 

paneling, and stucco as well as the use of ladders and scaffolds. During a visual 

inspection for drywood termites, inspectors look for feeding damage, shed 

wings, termite faecal pellets, and push kick out holes, which are small holes the 

size of BB shot through which termites push faecal pellets out of the wood. 

Faecal pellets, hexagonal in shape, are diagnostic for drywood termites. 

However, whether the infestation is currently active or what the extent of the 

infestation is cannot be determined from the pellets alone. (Building 

vibrations/movements may cause some pellets to appear). If an active 

infestation of drywood termites is found in your structure, you should have it 

treated. Other detection methods include the use of dogs, odour detectors, and 

feedingsensitive (acoustic emission) devices, but these are infrequently used 

(Tsunoda, 2005 as cited in Adeyi 2015). Fiber optics, borescopes, and 

movement-sensitive devices using microwave have also been tried, but their 

reliability has not yet been scientifically tested on drywood termites. Except for 

feeding-sensitive devices, most detection methods are still considered 

experimental because adequate research has not yet been conducted on their 

effectiveness. Visual searches by inspectors for evidence of termites and 

damage remain the mainstay of the industry.  
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Worker termites travel through tunnels in search of food-basically, anything 

made of cellulose will do- and then return to the nest with their booty. If the 

termite encounters an obstacle- a concrete foundation wall, for example-they 

will construct pencil wide mud tubes on the surface so that the termites can 

travel inside the tubes without being exposed to the air. Once they hit wood, 

they start eating. Termite-damaged wood is usually hollowed out along the 

grain, adding that termite feedingand the damage it causes-can remain 

undetected even in wood that is exposed because the outer surface of the wood 

is usually left intact. “An infestation can go undetected for years, hidden behind 

dry wall, panelling, floor coverings, insulation and other obstructions. While 

termites do most of their work out  of site of the homeowner, there is a moment 

when some termites in a colony emerges from their hiding place to enjoy one 

brief shining moment in the sun. Spring is typically when large numbers of 

winged termites, known as swarmers, emerge. Triggered by warmer 

temperatures and rainfall, the winged termites emerge from the colony and fly 

into the air.   

The swarmers then drop to the ground, shed their wings, pair off with a mate 

and attempt to begin a new colony. In most cases, he said swarmers emerge 

outside. In some cases however a swarm might emerge in the living room 

(Tenywa, 2008). In either case, it is not necessary to witness an actual swarming 

to know one has occurred; discarded wings and some dead termites are the 

evidence. The discovery of winged termites inside a home almost always 

indicates an infestation warranting treatment Potter said. And in most cases, 

ridding a home of termites is a job for a professional. (Termites can be 

differentiated from flying ants, which are usually less of a problem, by their 

appearance. While flying ants have constricted waists, elbowed antennae and 

fore-wings of equal size).  

Termites forgoing up to 100 metres from a nest can translate to a cluster of 

neighbouring homes within a street being infested. Termite attack is not 

constrained by the height, with many infestations being discovered at above 

ground floors of residential flats, commercial buildings and in roof trusses. 

Modern day landscaping practices have become more conducive to termite net 

establishment. As mentioned previously, workers/soldier termites can establish 

their nest in dead and living trees, landscaping timber, old railway sleepers, 

timber retaining walls, and even in undisturbed piles of mulch and wood chips. 
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In addition, tree stumps are often allowed by the builder or homeowner to 

remain, thereby enticing nest establishment. Homeowner s frequently plant 

trees that are not well suited to the climate/soil type/environment etc. as these 

trees mature, they may become stressed thereby increasing their likely hood for 

colonization by tree-nesting species of termites. Far too frequently, there is a 

lack of precaution taken during the planning and site preparation for a building.   

In some municipalities, native trees are felled to make way for new building 

work (Tsunoda, 2005 as cited in Adeyi 2015). This practice can often leave 

termites no option than to target recently constructed homes, buildings and 

structures for food replacement; in other municipalities, there is a propensity for 

builders to construct dwellings close to or between mature trees that may later 

be found to be termite infested. Consequently, the dwelling is highly vulnerable 

to potential attack by termites. Irrigated lawns and garden beds (often mulched) 

of homes and buildings will also attract foraging termites, this is especially so 

where surrounding grasslands and padlocks are dry. Emphasis on water 

conservation has led to the development and use of sophisticated chemicals 

commonly available over the counter at hardware stores, nurseries and 

gardening supply outlets to enhance moisture retention in garden beds, a 

practice encouraged by gardening professionals and vigorously promoted by 

television gardening programs. Urbanization will provide an environment 

conducive to increase termite proliferation for both initial infestation and re-

infestation.  

It is worth mentioning that the maximum foraging distance of approximately 

100 metres from the nest provides termites with a sizable territory within which 

to feed. Based on foraging distance of 100 metres, it can be estimated that an 

established nest of termites in a suburban estate has the potential to intercept 

and possibly infest up to 45 unprotected buildings/constructions (based on 

building allotments of 50 x 15 metres).   

 

Causes of Termite Infestation in Buildings  

According to Adeyi (2015) the causes of termites’ infestation in building are 

summarized as follows:  

a. Woodworks direct to ground contact: wooden parts in ground contact 

were the easiest entry of worker/soldier termites. They are very 

moisture-depending and usually establish their nest under the ground. 
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Dead tree stumps and mass of wood debris close to or beneath buildings 

should be removed or treated, since they are favourable food sources of 

worker/soldier termites.  

b. Improper construction of foundation: termites could easily enter and 

extend their way into buildings by shelter tubes through cracks in 

concrete foundation or through the gaps or cavities between wall and 

basement, and any other opening in the structural parts. These defects 

are due to the improper construction.  

c. Improper drainage and humid condition: water leaking on the room and 

watery plant son the bed bank often cause a humid condition in some 

part of the building constructions. Leakage from utility pipe or drainage 

pipe should also be carefully inspected (Katz, 2007).  

d. Insufficient ventilation in crawl space:  ventilation in crawl space should 

be carefully inspected because humid condition is usually produced by 

small vent, improper drainage or interrupted ventilation by growth of 

dense shrub-berry or grass in front of vent openings.  

e. Insufficient clearance of termite food source in and around buildings: 

lumber and wood debris are often stored or left under or around 

buildings. Other cellulosic materials, including books, carton boxes, and 

useless furniture or decorations were usually kept in store room. They 

are good food source for termites, when they are kept in dark and humid 

condition.  

f. Termite nest and infested timbers around buildings: termite-infested 

timber and termite nest around buildings mean the coming infestation 

into buildings, even if they are not infested yet. These facts should be 

utilized to develop the hygiene to minimize the risk of termite attack 

before application of termiticidal treatment.  

 

Strategies for preventing termites  

Prevention of termite in building foundation   

Foundation is one of the components that carries every other parts of the 

building. Of the types of termites found in Nigeria, subterranean termites are 

the most common and are responsible for most of the damage to structures. 

Subterranean termites live underground, foraging in soil for food. Almost any 

exposed wood or gap underground can allow these termites enough access to 
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cause significant damage to a home’s foundation. Worker termites also build 

tunnels from mud, saliva and faeces which they use to remain protected while 

travelling to above ground food sources. Subterranean swarming termites most 

commonly start new colonies around homes in the late spring and summer, 

when mating swarms are active.  

Subterranean termites dwell underground in loose, damp soil. In order to 

identify a subterranean termite infestation, pest control professionals perform 

inspections and may employ monitoring sections. These are placed within soil 

with suspected infestations (Katz, 2007). After highly active areas are located, 

bait stations replace monitoring stations. Bait stations contain slow-acting baits 

that worker termites bring back and feed to the other members of their colonies. 

In time, several generations within a colony will be killed. While bait stations 

are one effective way to treat entire infestations and impact the colony, their 

results may not be rapid enough to cope with areas experiencing extremely 

dense populations of severe damage. Conventional liquid insecticides may be 

used to address problem areas. Control of termites also involves home owners’ 

assistance by reducing possible termite food sources such as wood piles and 

addressing moisture sources.  

Building owners may be asked to repair plumbing or roof leaks. This is an 

important step in controlling an existing infestation as well as preventing future 

ones. It is best to employ a variety of pest control methods when addressing a 

termite infestation. Although subterranean termite species in Africa are 

famously aggressive and known for the obvious mounds above their colonies, 

signs of subterranean termite damage are much less obvious. Interior damage 

may not become apparent until infestations are full-blown (Cassens, 2005). 

Termite damage sometime appears similar to water damage. Outwards signs of 

termite damage including buckling wood, swollen floors and ceilings, areas that 

appear to be suffering from slight water damage and visible mazes within walls 

or furniture.  

Termite infestations also can exude a scent similar to mildew or mold. 

Subterranean termites also access above-ground food sources through mud 

tunnels they create saliva, mud and faeces. These tunnels are located near the 

foundation of infested homes. In order to prevent extensive and costly damage 

to your home’s structure, a termite control barrier may be implemented. Pest 

control professionals may treat soil with pesticide and wooden frames with 
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repellants. They may also use baits. Homeowners can also apply physical 

termite barriers are designed to protect the foundation of a structure. While non-

chemically-treated physical termite barriers will not kill termites in the soil near 

your home, they shouldn’t inhibit termites from gaining access to your home. 

However, physical termite barriers are often not 100 percent effective, as 

termites can breach these preventive systems. Consultation to local pest control 

experts to discuss foundation treatments may be made.  

 

Termites on floor of buildings  

Floor is the flat horizontal part of the room on which people walk. Floors are in 

form of wooden or concrete. Wooden floors are made from wood or woody 

materials. They are found mostly in old storey buildings. Concrete floor is an 

artificial material, similar in appearance and properties to some natural 

limestone rock (Cassens, 2005). Termites easily infest wooden floors or 

concretes and a times cause building failure. Termites can damage the 

underlying flooring of laminate. Damage caused by laminate flooring by termite 

infestations can appear similar to typical water damage. Laminate will blister 

and sag in affected areas. If inspected more closely, a hollow network of tunnels 

will be discovered beneath buckled areas (Babajide, 2010). Termites have even 

been known to chew through the laminate and create small holes. In order to 

address damage done to laminate flooring, it is often necessary to rip up old 

laminate and lay new flooring. To prevent these costly procedures, it’s advised 

that homeowners schedule annual termite inspection with their local pest 

control experts to develop a customized solution for their home. Since termites 

are a constant threat to homes, here are some other things to do during the year 

to help maintain the effectiveness of termite treatment plan. Start by eliminating 

moisture conditions and terminate food around home.  These simple steps make 

home a less attractive target, helping deter termites.  

1. Eliminate moisture problems  

a. Repair leaking faucets, water pipes, and A/C units  

b. Divert water from foundation  

c. Keep gutters and downspouts clean  

d. Remove excessive plant cover and wood mulch  

e. Get rid of standing water on roof  

f. Keep all vents clear and open  
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g. Seal entry points around water and utility lines or pipes.  

2. Remove termite food source  

a. Keep firewood, lumber or paper away from foundation or crawls space  

b. Get rid of stumps and debris near house.  

c. Place screen on outside vents  

d. Check decks and wooden fences for damage  

e. Wood on your home shouldn’t contact the soil  

 

Termites in wall of building  

Wall is a narrow upright structure, usually built of stone, wood, plaster, or brick, 

that acts as a boundary or keeps something in or out (Microsoft, 2009. Wall of 

a building is to isolate the interior form the exterior conditions. Babajide (2010) 

explained that function of a wall is structural, to support the load imposed by 

any floors or roof above. It is found in-between two rooms. Holes and cavities 

within walls can indicate the presence of termites. Walls are particularly 

susceptible to termite damage for a number of reasons: they are accessible from 

the ground, and their surface area is considerable. Subterranean termites live 

within the soil and access above-ground food sources through tunnels that 

workers construct of saliva, mud, faeces. Walls can attract subterranean termites 

if they are in direct contact with the soil. Wall damage also tends to go unnoticed 

for long period of time, as it may begin so far below eye level. The surface area 

of walls exposed to soil is generally larger than other parts of a home. This large 

surface area appeals to termites as food source, as many insects can feed on the 

same piece of wood without having to travel and forage too far. Termites cause 

more damage to walls than to most other parts of infested homes; because walls 

are thinner, an infestation spread more quickly and severely compromises the 

strength of the walls. Cheaper materials such as laminated plywood or particle 

board are often rapidly affected. However this type of termite damage to walls 

can be prevented. By choosing the correct materials, having a pest control 

professional pre-treat the home, and having a regular termite inspection by a 

termite control specialist, your home may remain termite free.  

 

Effect of Termites in Ceiling and Roof of Buildings  

Damage caused to ceilings and roofs by termites commonly resembles light 

water damage. Affected ceilings buckle and sag. Repairing termite ceiling 
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damage depends upon the level of infestation and the materials of which the 

ceiling is constructed. However, the first visible signs of termite damage often 

indicate full scale infestations and can require expensive replacement. To 

prevent costly repairs, homeowners can employ the services of professional pest 

control companies to perform annual inspections (Verma, 2009). Early 

detection through the use of new technologies may save homeowners expenses 

and hassle in the future. Pest control professionals are possessed of the 

knowledge, technological and chemicals necessary it eradicate a termite 

population from an infested home. Professionals are trained to address termite 

infestations with several methods of treatment that may include bait stations, 

monitoring stations, sprays, foams and fumigation tents depending on termite 

species and situation. Others may include baits and other products.  

 

Effect of Termites in Window and Doors of the Buildings  

Window and doors are other important components of building or house. 

Window is an opening in the wall of a building usually with an inner frame of 

wood or metal with glass fitted in it, to let in natural light and ventilation. 

Microsoft (2009) explained that door is a movable barrier used to open and close 

the entrance to a building, room, closet or vehicle, usually a solid panel, hinged 

to or sliding in a frame. The manifestation of the termite attack plus other 

structural factors results to building failure. Many of the over-the–counter 

solutions are repellants to termites who will detect the application and find a 

way around it. One of the other challenges is that the size of termite colonies 

requires a thorough and complete treatment which many of these spot 

treatments will not accomplish. It is best to allow pest control professionals to 

design and implement a comprehensive extermination plan for your home. The 

cost incurred by employing the services of a professional will pale in 

comparison to those incurred by rampant structural damage caused by thriving 

termite colonies.  

  

Termite warning signs and identifications  

Some indications you may have a termite infestation:  

a. A temporary swarm of winged insects in your home or from  the soil 

around your home  

b. Any crack or bubbling paint or frass (termite droppings)  
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c. Wood that sounds hollow when tapped  

d. Mud tubes on exterior walls, wooden beams or in crawl spaces  

e. Discarded wings from swarmers  

According to Lewis (2008), the best method for the control of soldier and 

worker termites is prevention. Verma (2009) as cited in Adeyi (2015) listed 

below some preventive measures that should be used in termite control:  

i. Removal of all stumps, roots, wood, and other cellulose materials from 

the building sites before construction began.  

ii. Removal of all form boards and grade stakes used in construction  

iii. There should be no contact between the building woodwork and the 

soil or fill material. Exterior woodwork should be located at a minimum 

of 6 inched above ground and beams in crawl spaces at least 18 inches 

above ground to provide ample space to make future inspections.  

iv. Ventilation openings in foundations should be designed to prevent dead 

air pockets. These help the ground dry and unfavourable for termites.  

v. Thorough annual inspection should be conducted to discover evidence 

of termite activity such as shelter tubes on foundation surfaces, 

discarded wings or adult termite.  

vi. Any wood that contacts the soil, such as fence posts and foundation 

elements should be made of pressure treated wood.  

vii. Foundation areas should be made accessible for inspection if possible  

viii. Proper grading to direct water away from the structure (Ahmed and 

French, 2005).  

 

Building-out termites   

The concept of “building-out” termites can also form an integral part of a 

strategy to reduce termite ingress into a building. Measures include ensuring 

that the building site is not attractive to termites foraging, improving the design 

of the building to allow for ease of inspection of its structural elements (Wood 

Protection Council, 2003). A sound knowledge of termite biology is required as 

well as the adoption of on-going site management. It is advisable that all tree 

stumps, logs and any excavated tree roots be removed from the building site. 

Any timber off-cuts, building debris and timber framework should be removed 

from under and around the completed building construction. Good drainage 
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should be provided to discourage termites from foraging close to the building 

construction. It is essential that garden beds be kept below damp proof courses.  

Chemical TMS’s or barriers are in most instances the preferred method of 

treating infestations through trap-and-treat, dusting and baiting systems 

Verkerk (2000). The later also include the use of insect pathogens. Regular 

inspection encourages home/building owner awareness of any potential 

bridging and/or breaching of the TMS and the requirements for any 

reinstatement where necessary. Chemical TMS’s should be reapplied and 

maintained by licensed pest managers.  

Today, timber-based materials used in the construction of homes, buildings and 

structures are often more susceptible to attack by termites (Cassens, 2005). All 

TMs should be regularly inspected for bridging and/or breaching, e.g. 

disturbance or damage caused by gardening or landscaping. Termites have a 

preference for the fast-grown plantation timbers that are nowadays replacing 

the timbers from native forests. Fast grown plantation timber species tend to be 

more susceptible to attack because they are non-durable (e.g. radiate pine) or 

that the timber contains a high proportion of sapwood.  

 

Good architectural design  

Good design practices involve;  

a. Avoiding any contact between wood and the soil.  

b. Keeping structural wood dry and controlling moisture conditions 

beneath and around the structure.  

Ensuring that portions of the structure that are prone to insect attack can be 

readily inspected (Amburgey, 1998). Architectural strategies and details for 

controlling moisture have been described by (Dost and Botsai, 2000). Homes in 

Lagos and other tropical areas used to consist of simple, uninsulated 

construction, in which one side of the wall was covered with wood siding, but 

the interior framing (or one side of an interior wall) was left exposed. The 

single-wall construction permitted ready inspection of the wall framing for 

signs of insect attack, and air movement around the framing for signs of insect 

attack, and air movement around the framing serve to inhibit the termite 

activity. Modern construction techniques’ however require finished interior 

walls, or double-wall construction, in which the wooden framing is covered 

with wood panelling, plaster, or gypsum board. Worker/soldier termites 
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frequently infiltrate these inaccessible wall voids and go unnoticed until severe 

damage have occurred (Yates, 2009).   

i.  Capping concrete masonry walls  

Various methods are used to seal the tops of masonry foundation walls. Should 

termites penetrate the face shell of a concrete masonry wall below, the cap 

prevents them from direct access to the wood superstructure. In reinforced 

construction, the masonry bond beam at the top of the wall serves as an effective 

cap, as shown in Figure 6.  

Bond beam units are specifically designed to accommodate horizontal 

reinforcement and grout as shown in Figure 5. Bond beam units can be either 

solid bottom or open bottom. The latter requires a screen grout stop or expanded 

metal to contain the grout within the unit. A reinforced bond beam is preferred 

to solid units or solid bottom units with solid head joints since the reinforcement 

in bond beams will hold any cracks that form tightly together to prevent termite 

entry through the cracks. Proper grouting procedures are important to ensure 

bond with the masonry units and void free areas in bond beams and cells to be 

filled.   

Many engineers mistakenly try to apply this same analogy to masonry - 

lowering the water content in an effort to reduce shrinkage potential. However, 

in masonry construction, the high slump is critical as it allows the grout to be 

fluid enough to flow around reinforcement and completely fill all the voids. 

This high slump is contrary to the principles of cast-in-place concrete where 

high slump levels lead to reduced strengths and higher shrinkage.   

Grout should also be placed in lifts not exceeding 5 ft. A lift is the layer of grout 

placed in a single continuous operation. Additionally, each lift should be 

consolidated with either a ¾ in. (19 mm) diameter low velocity vibrator. 

Consolidation eliminates voids, helping to ensure complete grout fill and good 

bond with the masonry units. After the water is absorbed from the grout mixture 

into the masonry (normally 3 to 10 minutes after placement, depending on the 

absorption characteristics of the unit and weather conditions), the grout should 

be reconsolidated to close the space left by the excess water that was absorbed. 

In any case, reconsolidation must be completed before the grout loses its 

plasticity.  

Metal termite shields may be installed as a continuous barrier directly below the 

sill plate. If infestation occurs, termites are forced to build conspicuous access 
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tunnels around the shield, making detection easy. Because termites require only 

a 1/32 inch (0.79 mm) gap for penetration, termite shields must be installed with 

great care to be effective. All seams must be soldered and all openings around 

anchor bolts and service lead-ins must be sealed. Because of the extreme care 

required to provide an impenetrable metal termite shield, they generally are not 

to be relied on for termite  

Source: National Concrete Masonry Association (TEK 03-09A) Revised, 

(2000)  

   

protection.   

                                         
  Figure 6 :  Masonry Bond Beam Cap                                                        Figure 7 :  Bond Beam Units for Reinforced Construction   
  

                 
      Figure 8 :  Masonry  Requires a Fluid Grout                                     Figure 9  Termite Control Measures for Crawl Space Foundations :   
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ii.  Durable building materials  

The use of steel framing in residential building construction has increased in the 

Lagos islands in the past several years. However, the higher cost of steel and 

the need for specialized installation procedures still limit its use. From an 

environmental standpoint, the energy costs associated with steel production 

certainly greatly exceed those associated with production of wood-based 

building materials (Yates, 2009). With respect to residential construction using 

wood framing, the use of preservative treated wood for all structural wood 

members throughout the structure should be encouraged.  

iii.  Liquids and baits systems  

There are two general categories of termite treatment i.e. liquids and baits. 

Liquid termiticides have been around for many decades (Potter, 2018). Their 

purpose is to provide a long-lasting “barrier” in the soil that prevents termites 

from entering and infesting buildings. In most cases, termites already within the 

building die off as well, since they can-not return to the soil for supplemental 

moisture. Most former liquid termiticides were repellent rather than lethal to 

termites foraging in the soil. Current products such as Termidor® /Taurus® 

(fipronil), Premise® (imidacloprid), and Altri-set® (chlorantraniliprole), are 

non-repellent and termites tunnelling into treated areas are killed. Such products 

are usually more reliable control-ling infestations in the first attempt.  

The other treatment category is baiting. Termite baits consist of cellulose-based 

food combined with a slow-acting substance lethal to termites. The baits are 

installed below ground out in the yard in cylindrical plastic stations. Other types 

of bait stations are sometimes additionally installed indoors over active mud 

tubes. Foraging termites eat the bait and share it with their nest mates, resulting 

in a gradual decline in termite numbers. On some properties, baits may 

constitute the only form of treatment; on others, they may be supplemented with 

liquid applications to areas where termites are observed.  

However, based on current knowledge, registered termiticides pose no 

significant hazard to humans, pets, or the environment when applied according 

to label directions. Despite the negligible health risk from a properly performed 

termite treatment, those with lingering concerns should consult their physician. 

Most of the newer liquid products have essentially no odour. People who remain 

apprehensive may want to consider having their home treated with baits (Potter, 

2018).  
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iv.  Soil treatment structures  

The best time to provide protection against termites is during the planning and 

construction phase of a structure. The major objective of soldier and worker 

termite control is to establish a chemical barrier between the soil when termites 

live on the wood in the home. A thorough pre-construction statement is needed 

to protect the structure from termites. Treating a structure for termite control 

requires specialized equipment that homeowners usually do not have on hand 

such as a 100 gallon tank, roller pump and auxiliary motor to deliver the 

insecticide from the tank, hoses, treating tools, etc. therefore it is not 

recommended homeowners’ attempt to treat their homes for termite control.  

v.  Treatment of soil adjacent to foundation elements  

A continuous termiticide barrier is established in the soil adjacent to foundation 

elements (in accordance with label directions). This treatment is usually 

performed after the footings have been poured and the foundation walls and/or 

pillars have been built. The termiticide is applied in the soil by trenching or 

trenching and rodding adjacent to the foundation elements. With shallow 

footings, the soil is removed by trenching and is treated with the termiticide as 

it is replaced into the trench.  

Where footings are exposed, treatment is performed next to the footing but not 

below the bottom of the footing. Where deep footing exists, such as a basement 

home, termiticides are applied as the soil backfill is placed around the 

foundation. Alternatively, the pest control operator may trench and rod into the 

trench or trench along the foundation walls and around pillars and other 

foundation elements, at the rate prescribed from the top of the grade to a 

minimum depth of 4 feet. The termiticide must be applied on all sides of all 

foundation elements, including chimney bases, foundation walls. Pilasters and 

pillars (Cassens, 2005). Where drain tile, French drains or other foundation 

drainage systems present a hazard of contamination outside the treatment zone, 

treatment must be performed in a manner that will not introduce the insecticide 

into the drainage system. The insecticide must be mixed with water as required 

by the pesticide label and applied to a minimum depth of 4 feet at the rate of 4 

gallons per 10 linear feet, per foot of depth. vi. Treatment of concrete slabs  

One of the most common types of construction in some developed climes is the 

concrete slab resting on the soil. Often a slab will crack or shrink away from the 

foundation wall allowing termites to invest in the wood above. In addition, 
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concrete slabs usually have many other points of entry such as bath traps, 

plumbing outlets, construction joints, etc. treatment to these areas requires 

establishing a horizontal barrier (Yates, 2009). The soil underneath and around 

the concrete slab must be treated with the termiticide before the concrete slab is 

poured. The termiticide must be applied after the installation of the sub-slab fill 

material. Diluted insecticides is then applied to fill the material at a rate of 1 

gallon per 10-sq ft. where the final fill material is washed stone, termiticide is 

applied at the rate of 11/2 ¬gal. Per 10 sq. ft. in addition to treatment underneath 

the slab, foundation elements are treated as stated above. In addition, a vertical 

barrier must be established around foundation elements adjacent to slabs (Grate, 

2009).  

vii.  Chemical Treatment  

Numerous methods are available to create a pesticide barrier within the soil 

adjacent to a structure to prevent termite entry. Soil treatment before or during 

construction is often most effective as there is better access to the subgrade soil. 

If a slab-on-grade is also going to be used, the soil under the slab can also be 

pre-treated. While post-construction treatment is far more common, it is also 

more difficult. Limited access to some areas may not allow for an effective 

chemical barrier to be established. Chemically-treated soil barriers (chemical 

barriers) provide another method to deter termites from gaining concealed 

access to a home, building, or structure. Only chemical formulations registered 

with the Australian Pesticides and Veterinary Medicines Authority (AVPMA) 

as termiticides are suitable for use. Water-emulsifiable formulations currently 

registered for use in Australian contain synthetic pyrethroids, organophosphates 

or other more recently developed insecticides (Wood Protection Council, 2003). 

Chemical barriers are applied to the soil or fill around the perimeter of the home, 

building or structure. Nowadays, a chemical barrier is not necessarily a long-

term or permanent TMS.  

The persistent organochlorine chemicals have now been replaced with 

comparatively less persistent ones. These are considered non-hazardous by 

Work safe. Therefore, chemical barriers now require retreatment or 

replenishment. Consequently, reticulation or distribution systems have evolved. 

Reticulation systems consist of a series of tubes and chemical dispensing 

drippers buried underground around and/or perimeter of the building at the time 
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of construction. Periodic replenishment of the chemical barrier is thus able to 

be undertaken (Beal, 2008).  

  

Local Additives for Termite Control  

Additives are anything added to something else to alter or improve it in some 

way, for example to change the color or texture of food. Additive is a substance 

added to something in small quantities to improve or preserve it. Adeyi, (2015) 

described additives as an agent or factor that, when combined with other agents 

and factors, adds to their cumulative effects or strength usually by a known 

degree or extent. Examples of local additives for controlling termite infestation 

include condemned engine oil, kerosene and salt.  

It is important to note that some of the preventative methods outlined above are 

alternative methods mostly used by people in developing countries like Nigeria 

and may not be good habits to adopt because such may jeopardize the safety 

and health of the occupants of such building. Also, the treatment methods may 

not be helpful as part of a full-scope treatment process for getting rid of any 

termites or infestations. Termites are tenacious, and that means they need a 

multi-pronged approach using specific types of products applied in very specific 

ways to truly provide protection. Therefore, it is advisable to involve the 

services of a professional pest control company that specializes in termites’ 

know-how to locate colonies, assess damage, and identify entry points.   

 

MATERIALS AND METHOD  

Brief description of the study area  

The study areas, Igbesa is situated within longitude 3°04′ and 3°10′ E, and 

latitude 6°31′ and 6°34′ N in Ado Odo/Ota Local Government, Ogun state, 

Nigeria. The local government area is noted for industrial activities in Ogun 

state. Igbesa is predominantly a residential community characterized by peasant 

farming. The study area houses the Guangdong Free Trade Zone (industrial 

development). Igbesa forms part of Dahomey basin, a very extensive 

sedimentary basin on the continental margin on the Gulf of Guinea, which 

extends from Volta River Delta, Southeastern Ghana in the west, to the Western 

flank of the Niger Delta (Jones and Hockey, 1964). The soil formation here is 

known as Coastal Plain Sand (clayey sand and lateritic clay) made up of poorly 
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sorted sands, which are in parts cross-bedded and shows transitional to 

continental characteristics like that of Ilaro and Abeokuta soil formations.  

 

Methodology  

The target population under study covers the number of buildings affected by 

the impact of termite infestation in Igbesa, Ado Odo Ota local government area. 

The study employed both the primary and secondary sources to generate data. 

The primary data was obtained through structured questionnaires and physical 

observation by the researcher. The questionnaires were administered to the 

respondents concerned in addition to interviews and personal observations 

which altogether formed research instrumentation. The results obtained through 

these then formed the basis for data analysis. The close ended questionnaires 

were designed to collect data from Owners/occupiers/tenants of residential 

buildings in Igbesa. The questionnaire was structured in such a way that it 

brings out relevant information on the impact of termite infestation and how it 

can be managed. On the other hand, the secondary data were obtained from 

journals, periodicals and internet sources.  

However, because of the humongous nature of the population, the purposive 

sampling method was adopted, whereby only five (5) locations were selected 

namely; Obanla, Panada, Igbe, Aina and Ilamiro area, using the predominance 

of residential buildings and population as a criteria of selection. The sampling 

elements (target respondents/buildings) were conveniently chosen by the 

researcher from those who were owners/occupiers of residential buildings in the 

study area. This method helps to ensure simplicity and thorough coverage of the 

study area. Precisely, only residential buildings that were infested with termite 

was selected for the study during the reconnaissance survey, whereby ten (10) 

buildings in each location was chosen. More so, the durability of construction 

were assessed and the level of termite damage to the buildings was evaluated 

and the faulty construction practices that allowed termite entry to buildings were 

identified. The generated data for this study was analysed using the descriptive 

technique (simple percentage table and pie charts).  

 

RESULTS AND DISCUSSIONS  

Results  

Observed faulty construction practices in the study area  

Table 1 below spells out analysis bordering on termite entry to buildings as 

observed by the researcher. The fifty (50) buildings in selected locations were 
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investigated and a number of faulty practices leading to termite access into 

buildings were observed in the study area. These faulty practices include poor 

workmanship relating to foundation work, interior and exterior walls, roof 

sealing and timber selection/ placement. Termites were observed to gain access 

to the sampled buildings by a number of paths. They bored holes through 

untreated or old timber or soft mortar and travelled up through the walls of the 

building. Alternatively, where foundation is not properly done, termites easily 

gained access through the clay floor. In structures where both the walls and 

foundation were unstable, termites gain access through cracks. Also, old or 

moist concrete floors were seen to crack which allowed an additionally pathway 

for termite entry. In structures with gaps between internal and external joints, 

termites were seen gaining entry through these cracks and gaps.  

 

Table 1: Observed faulty construction practices as termite entry pathways 

in the study area  

 

 
Source: Authors’ Field Work, (2020)  
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Analysis on termite infested building components  

Table 2 below reveals the termite infested building components in the study 

area. Therefore, buildings constructed of mud accounted for 30%, 28% of 

buildings constructed of damp proof course and block walls, 24% of buildings 

constructed of brick walls only, 10% of buildings constructed of damp proof 

course and brick walls, while 8% buildings constructed of block walls only. 

Consequently, the analysis implies that buildings constructed of mud were 

mostly infested by termite. Also, several building components such as; walls, 

doors, windows, ceiling and roof are severely affected (see figure 11 below).  

 

Table 2: Analysis of termite infested building components  

Construction Material Type  Affected Components  Total Frequency 

of Affected 

Buildings  

Percentage 

of  

Termite  

Attack  

Buildings constructed of mud.   Walls, windows, roofs.   15  30  

Buildings constructed of damp proof 

course and brick walls.   

Window frames, roof 

trusses.    

5  10  

Buildings constructed of damp proof 

course and block walls.   

Window frames, roof 

trusses.    

14  28  

Buildings constructed of brick walls 

only.   

Ceilings, roof 

trusses, door 

frames, windows, 

window frames.   

12  24  

Buildings constructed of block walls 

only.   

Ceilings, roof 

trusses, door 

frames, windows, 

window frames.   

4  8  

Total     50  100  

Source: Authors’ Field Work, (2020)  

 

Analysis on termite infestation in the study area   

The analysis below in figure 10 shows that 44% of the sampled buildings were 

on owner-occupier status, 38% of the buildings were rented, 12% buildings 
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were on other status, while 6% buildings were inherited. Also, the analysis in 

figure 11 revealed the extent of impact on the building. Here, 70% of the 

sampled respondents were severely affected, 20% buildings were moderately 

affected, while 10% sampled buildings were less affected. Importantly, figure 

12 shows respondents result to the use of local additives to control termite 

presence in the building. Here, as high as 60% of the sampled respondents 

indicated that they made use of condemned engine oil, 26% of the respondents 

uses kerosene, 8% uses salt, while 6% uses other local additives. Also in figure 

13, 40% of the sampled buildings were dilapidated as a result of termite 

infestation, 38% of the sampled buildings were still liveable and 12% of the 

buildings were abandoned, while 10% of the buildings had collapsed due to 

termite attack. Also, the researcher sought the perception of respondents 

whether termite attack affects the value of property. The analysis revealed 

clearly that 66% of the sampled respondents answered affirmative “yes”, 22% 

respondents answered “no”, while only 12% respondents were indifferent. This 

analysis implies that the value of termite infested building is affected negatively 

as a result of the damaged building components.  

Therefore, it is evident that substantial percentage of the sampled buildings 

were on owner-occupier status. Also, most of the sampled buildings that were 

affected were severely affected and dilapidated, such that some important 

components were affected. Also, high percentage of the house owners whose 

buildings were affected by termite infestation indicated that they see the use of 

condemned engine oil as an effective method to curb termite infestation. Lastly, 

termite infested building can be affected negatively due to the physical and 

structural damage caused by termite infestation.  

 

               

Figure 10: Building occupancy status              Figure 11: Extent of impact of termite infestation 
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Figure 12: Effective local additives              Figure 13: Buildings affected by termite            

Source: Authors’ Field Work, (2020)  

 

It is however equivocal to conclude that majority of the residents in the study 

area were severely affected with termite infestation on their buildings, due to 

poor construction practices/workmanship and soil composition. Therefore, 

living in termite infested building pose safety/health challenges to the 

households occupying such building and also compromise the structural 

stability. Also, on the economic point of view, the value of termite infested 

building tends to be reduced due to the physical damage done by the presence 

of termite colony. In view of the damage caused by termite, majority of the 

house owners whose buildings were affected by termite infestation results to 

the use of local additives such as; kerosene, salt, condemned engine oil and 

others.   

 

CONCLUSION & RECOMMENDATIONS  

From the foregoing, there is a high and serious damage caused to buildings as a 

result of termite infestation in the study area. Evidently, attacks on buildings 

usually originate from a nest below the ground.  Termites build mud galleries 

when they are at risk of being exposed to enable them travel over piers or walls 

to attack wood and wood products in buildings. Usually, termites can get inside 

a building via wall cavities, cracks in mortar or concrete slabs and voids 

adjacent to service entry points. It is important to take relevant precautions in 

the design and building specifications to “building-out termite” i.e. introduction 

of anti- termite constructional measures in buildings. There is an urgent need to 
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curb or eradicate the impact of termites infestation on residential buildings in 

order to allow for more house owners whose building has been damaged by 

termite infestation the freedom and an increase disposable income for their 

households. Evidently, termite attack on buildings can be effectively managed 

through the level of protection provided and the associated risk will vary 

depending upon construction type, preventative measures taken and the level of 

regular inspection and maintenance to resist termite attacks. Therefore, the 

following is recommended below:  

i. People in the rural areas and towns should be educated on activities of 

termites and their control methods through mass media or other medium 

of communication. Government should make available approved 

termiticides to the rural areas, so that people can get them at subsidised 

prices, because if termites can be controlled in rural areas, their 

activities can be brought to a manageable level, and this will also reduce 

their spread to towns and cities.  

ii. Wood structural members supporting moisture permeable floors or 

roofs which are exposed to the weather, such as concrete or masonry 

slabs must be an approved naturally durable wood or preservative-

treated wood unless separated from the floors or roofs by an approved 

impervious moisture barrier.  

iii. Regular competent inspections should be carried out at least on an 

annual basis but more frequent inspections are strongly recommended”. 

It goes on to inform that “regular inspections will not prevent termite 

attack, but may help in the detection of termite activity. Early detection 

will allow remedial treatment to be commenced sooner and damage to 

be minimized”.  

iv. Proper construction techniques should be embraced such as; isolating 

wood from the soil,  

and the use of physical barrier to exclude subterranean’ termites, are 

practical approaches to preventing termites attack on structures. 

Basically, while preparing the site prior to construction, all roots, 

stumps, dead timber, and other wood debris should be removed from the 

site. Similarly, wood scraps from construction should be properly 

disposed. Leaving this material on site or in the backfill provides 

additional food sources for termites, attracting them and increasing the 
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likelihood of infestation. Also, Home owners should avoid storing items 

that encourage moisture in close proximity to their homes. All of these 

practices can greatly increase the likelihood of a termite infestation.  
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