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Abstract: The study was conducted at Wamakko local government Area of Sokoto State to investigate the 
effectiveness of neem (Azadirachta indica) seed oil and locust bean (Parkia biglobosa) extract in preservation of 
Triplochyton sclerexylum (Obeche) wood specie. Trial combinations consisted of four treatments, two local bio-
insecticides (Neem seed oil (NSO) and locust bean extract (LBE)), one conventional insecticide (Solignum) and a 
control, all of which were replicated five times and laid in a completely randomized design (CRD). Solignum has the 
least weight loss recorded 16.44g, and 15.70g, on week 4 and 6 respectively. Followed by LBE with 16.87g and 
20.80g on week 4 and 6 respectively. Obeche wood samples treated with NSO has the least weight loss especially on 
week 2,6 and 8 recorded 2.50g, 7.93g and 15.03g respectively, followed by Solignum with 3.60g,11.97g and 16.34g 
on week 2,6 and 8 respectively. The result showed that untreated samples were highly susceptible to termite attack 
and there was significant difference among the treatments, locust bean extract showed high treatment effect on Iroko 
but on Obeche NSO had high treatment effect. It can therefore, be concluded that both LBE and NSO were effective 
in control of Macroterms natalensis termite species on Triplochiton scleroxylon (Obeche) woods specie. It was 
recommended that, woods were susceptible to termites’ attack, hence required preservatives treatment to lengthen 
its service life. Preservative treatment of wood with locust bean extract and neem seed oil gave adequate protection 
against termite attack 
  
Keywords: Azadirachta indica, Parkia biglobosa, Solignum, Macroterms natalensis, termite, weight loss. 

 

 

INTRODUCTION 

As important as timber is to the wood industries and the end users, and the demand for timber is 
rising in every part of the country, there is however the threat of wood degradation brought about 
by mechanical wear through abrasive action, decomposition caused by physical agencies such as 
prolonged heating or exposure to weather and chemical decomposition (Porter and Rose, 2007; 
Goodell et al., 2003). Another common major cause of wood degradation is bio-deterioration 
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which is the action of foreign biological agencies such as fungi, insects, bacteria and marine 
borers (Horst et al., 2005). 

According to Wong and Cheok (2001), wood degradation by termites is a chronic problem in 
many tropical and even some temperate regions of the world, resulting in serious monetary, 
material losses and an increasing demand for timber.  
 
Termites are type of insect pests classified as social because of their characteristics to stay in 
groups with division of labours. They mostly feed on dead plant material, such as wood, leaf 
litter, soil, or animal dung. According to Ezeji (1984), termites are insects which live in 
communities and feed principally on wood substance called cellulose. The cellulose is the 
structural framework of the primary cell wall of wood which forms 45% to 50% of the wood 
substance. The major types of termites that attack and feed on woods cellulose are identified as 
the subterranean, dry wood termites and damp wood termites (Ezeji, 1984; Lebow, 2006; Jones 
et al., 2007).   
 
Engel and Krishna (2004) reported that termites grouped into 6 families,170 genera and about 2600 
species, of which 300 species are said to be of economic importance. Based on habitat termite 
can be grouped into: damp wood, dry wood and subterranean (Paul and Rueben, 2005). 
According to Paul and Rueben (2005), damp wood termites do not present wide spread pest 
problems, but can be problematic under certain conditions, dry wood termites are significant and 
very costly in control, while the subterranean termites are the major urban pests. Recent studies 
have shown the importance of natural chemicals as possible sources of non-toxic systemic, and 
easily biodegradable alternative pesticides (Singh, 1994; Gasem and Abu-Blan, 1996). Extracts 
with insecticidal properties from naturally resistant wood and plant species in form of phenolic, 
terpenoid, and flavonoid compounds, have shown promise for prevention of termite attack. Some 
of these substances may also act as feeding deterrent against pest. Furthermore, pesticides of 
plant origin are cheap readily available and cost effective in developing countries. Previous 
studies focused more on chemical methods of termite control, with an obvious lack of attention 
placed on understanding the behaviour and history of the pest termites. In view of mounting 
concerns over the side effect caused by the use of these toxic and environmentally unfriendly 
chemicals, new direction of research is now focusing on the alternative nontoxic, biological, and 
environmentally friendly methods of control and prevention. The main aim of this study was to 
determine the effects of neem seed oil and locust bean extracts in preservation of Triplochiton 
scleroxylon (Obeche) wood species exposed to termite attack 
 
MATERIALS AND METHODS 

Study area 

Study was conducted in Wamakko Local Government area of Sokoto state. The area is located 

on the latitude 11⁰ 13' 13⁰ and longitude 3⁰ 5' 7⁰. The climate is semi- arid and characterized by 
alternating wet and dry season with a short cool and dry period, which starts in November and 
end in late February (Hassan and Bode, 1990). Mean annual rainfall in the area is between 625 to 
700mm, ambient temperature ranges from 14℃ during harmattan period to 36℃ during the hot 
season (SERC, 2004). The natural vegetation of the area is dominated by grasses with sparse 
trees of about 5 – 9m tall that cover about 30% of the ground (Baba et al., 2009). 
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Figure 1: Map of Wamakko Local Government showing the location of study area 

Wood Sample Collection 
Fifty pieces of Triplochiton scleroxylon (Obeche) weighing 150g was collected from various 
timber shades in Sokoto Kara market. Defect free of twenty pieces of wood samples was selected 
randomly with dimension of 5cm × 5cm in width and breadth. The selection of these timbers was 
based on the fact that Triplochiton scleroxylon (Obeche) are widely used for various 
wood/building construction in Sokoto State and are susceptible to termite infestation.  
 
Extraction of the neem oil   

The method of extracting neem seed oil (NSO) used presently was adopted from that described 
by Ahmed (1995), as stated below: 

The extraction was carried out by the means of soxhlet apparatus (500ml) which consist of round 
bottle, thimble, soxhlet extractor chamber, water flow condenser and heating mantle thermo set. 
A medium size soxhelt apparatus was properly set-up, 5000g of the grinded (powder) neem seed 
were use, and it divided into 20 round, 250g of the sample were used at each round and it 
inserted into a thimble then 500ml of petroleum ether (solvent) were pour in a round bottom 
flask. The solvent was boiled gently at a temperature of 65oC for 45minutes of each round with 
the aid of a heating mantle. The vaporized solvent that passed through the vapour of water in the 
tube was condensed by the condenser as a result of continuous flow, and the condensed hot 
solvent falls into the thimble containing the sample. The hot solvent slowly filled the body of the 
soxhelt. When it reached the top of the siphon tube, it was siphoned over into the flask. This 
process continued until the oil was extracted from the neem seed kernel. The process was 
repeated until complete extraction of the oil was achieved. After the extraction, the mixture 
inside the round bottle flask was separated by removing the thimble and allowing the process to 
continue without the thimble in order to recover the solvent. The remaining mixture was 
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transferred into the beaker which was placed on water bath to distillate or remove the remaining 
solvent (Siddiq 1991 and Ahmed 1995). 

Extraction of locust bean 

The method of extraction of Locust bean extract (LBE) used presently was adopted from that of 
Association of Official Analytical Chemistry (AOAC) as stated below: 

Pakia biglobosa seed were obtained from Kara market, then washed and sun-dried before 
grinding to powdered form. 100 ml of deionized water, 70% alcohol, and acetone was added to 
each 20g of the powdered seeds of the plant in covered 250 ml glass beakers, for 12hrs. The 
resultant extract was then filtered using white cloth with 5 mm sieve size, 5liters filtrate was kept 
in room temperature for bioassay (AOAC, 1990). 

Termites collection and identification 
Termites were collected from termite mounds found in the study area early in the morning using 
brush dipped in ethanol and preserved in 75% alcohol as described by (Owusu, 2008). The 
termite collected was in debris and later separated from the debris with the help of the brush by 
placing them in a petri dish in which the workers and the soldiers (major and minor) were 
separated and preserved in 75% alcohol in 20 ml glass bottle. The termites were identified using 
a key compiled by Zoological Survey of India ZSI (2002). They were identified up to genus level 
by the morphological characters of body parts such as head, eyes, antennae, pronotum, 
metanotum, legs, rostrum, etc. Species were identified by taking measurement of different parts 
and matching them to the compiled keys. The termite identified belong to the order: Isoptera, 
family: Termitidae, genus: Macrotermes and species: natalensis. 
 

 
Plate 1: Termites collected from termite mound in their debris 

 

Plate 2: Termites separated from debris 
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Experimental Design 
The dried wood species of Triplochiton scleroxylon (Obeche) was processed into test samples 
weighing 150g. The treatment was applied using non-pressured method (Brushing), in which 
each sample was brushed with the treatment. Five samples were treated with Solignum, NSO, 
LBE and a control. Experimental field was cleared, followed by staking of the sampling unit 
(treated and untreated wood samples) were exposed to termite infestation (termitaria) for a 
period of 12 weeks as described by (Mailumo and Falemara, 2013). 

Field Experiment 

Trial combinations consisted of four treatments, two local bio-insecticides i.e. neem seed oil and 
locust bean extract (NSO and LBE), one conventional insecticide (Solignum) and a control, all of 
which were replicated five times and laid in complete randomized design (CRD). The treated 
samples were exposed to termite mound for infestation. 

Data Collection 

Data collection involved physical observation of the treated samples, weight recording before 
and after applying treatments, weight of the samples after exposure to termite infestation was 
done fortnightly in twelve weeks’ period as described by (Malami et al., 2015).  

Statistical analysis    

The data obtained were subjected to one-way Analysis of Variance (ANOVA) to determine 
significant effects of treatments. Mean separation was done using Duncan Multiple Range Test 
(DMRT) at 5% level of significance. In order to test the level of significance of the treatment. 

Results 

The degree of attack on the wood sample as a result of termite invasion is measured in terms of 
weight loss. The weight loss on treated and untreated samples is shown in Table 1 below. 
Termites (Macroterms sp.) were most active on untreated wood samples and the average attack 
on that wood samples was considerably high.  

Table 1 shows the effect of neem seed oil (NSO) and locust bean extract on Triplochiton 
scleroxylon (Obeche) wood samples expose to termite infestation. According to the results above 
there was significant difference (p<0.05) among the treatments. At week 2 and 8 untreated wood 
samples (Control) recorded highest weight loss of 14.25g and 19.33g respectively, followed by 
LBE with 8.21g and 6.57g respectively. At week 10 No weight loss recorded on LBE, and NSO 
recorded the high weight loss of 23.70g at that particular week. But at week 12 LBE recorded the 
highest weight loss of 40.23g followed by Control which recorded 20.51g. Wood samples treated 
with Solignum seldomly decrease in weight and has least weight loss throughout the experiment.  
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 Table 1: Effect of Neem Seed Oil and Locust Bean Extract on Triplochiton scleroxylon 
(Obeche) Wood Specie Exposed to Termite Infestation 
 
Treatment 

Mean bi-weekly wood weight loss (g) 
Week 2 Week 4 Week 6 Week 8 Week 10 Week12 

Solignum 3.60c 2.56d 11.97c 16.34c 19.36b 13.00d 

NSO 2.50d 15.47a 7.93d 15.03d 23.70a 16.54c 

LBE 8.21b 15.22b 14.60b 16.57b 0.00d 40.23a 

Control 14.25a 14.55c 16.20a 19.33a 15.45c 20.51b 

S. E 1.34 1.64 0.94 0.47 2.69 3.17 

*Means having different superscripts are significantly different (p<0.05) using DMRT 

 

Table 2 compared the effects between two local bio-insecticides neem seed oil (NSO) and locust 
bean extract (LBE) on preservation of Triplochiton scleroxylon (Obeche) wood samples expose 
to termite infestation. The results show that, there was significant difference (P<0.05) among the 
treatment compared in almost all the weeks (P>0.05). 

Table 2: Comparism Between Two Local Bio-insecticides Neem Seed Oil and Locust Bean 
Extract on preservation of Triplochiton scleroxylon (Obeche) wood samples expose to 
termite infestation 

Weeks Treatment Mean SEM Sig (2-tailed) 

2 NSO 2.50 0.05 0.00 

LBE 8.21 0.005 

4 NSO 15.47 0.005 0.00 

LBE 15.22 0.005 

6 NSO 7.93 0.005 0.00 

LBE 14.60 0.06 

8 NSO 15.03 0.006 0.00 

LBE 16.57 0.006 

10 NSO 23.70 0.05 0.00 

LBE 0.00 0.00 

12 NSO 16.54 0.005 0.00 

LBE 40.23 0.005 
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DISCUSSION 

The use of plant part and its derivatives to control insect pest has been age long practice in 
African agriculture (Maistrello et al., 2003). In this study the degree of the attack on the wood 
samples as a result of termite invasion was measure in terms of weight loss. The weight loss on 
treated and untreated wood samples were recorded and the average attack on untreated samples 
was considerably high as depicted by 43.26.  

The result show that untreated samples were highly susceptible to termite attack. Thus, termite 
attack was generally less on treated wood samples compared to untreated samples. This is 
indicative of the high termite susceptibility of the untreated samples. Similar results were 
obtained by Mailumo and Falemera (2013), on Erythropleum suaveolens (Sasswood). 

In this study all extract of the two plants show some level of effectiveness only in an open field 
trial by protecting treated wood samples. This finding agrees with the report of Syofuna et al. 
(2006), who reported the efficiency of natural plant extract as wood preservatives against termite 
attack that aqeous extracts on Triplochiton scleroxylon were more effective. 

CONCLUSION AND RECOMMENDATION 

Based on the findings of this research study, Neem seed oil and locust beans extracts, which is an 
environmentally friendly bio-preservative agent, can serve as alternative preservative in treating 
Triplochiton scleroxylon wood species against termite attack. Study has shown that extracts of 
the African locust beans (P. biglobosa) and Neem seed oil have termiticidal properties, and could 
be effectively used for the control of termite infestations. Due to hazards caused by chemical 
pesticides to the human and environment, it is therefore necessary to find alternative methods of 
termite control preferably with agents which are non-toxic to human and less hazardous to the 
environment. The plants extract has substantial advantages for wood protection by providing 
decay resistance against termite at low cost. This will not only offer a discernible protection but 
also minimize the harmful effect of the chemical insecticides.   

The degree of protection afforded by a wood preservative depends upon the quantity of 
preservative retained by the wood, the depth of penetration and retentiveness, and most 
importantly the permanence of the preservative in the wood.  
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