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Abstract 

The study was carried out to investigate the insecticidal potential of methanolic 

extract of Moringa oleifera (Lamarck) root on workers of Macrotermes bellicosus 

(Smeathman). The root extract was tested at different concentrations (1, 2, 4, 7 and 14%) on 

termite workers at 24, 48, 72 and 96 h in a soil bioassay. Data were analysed statistically 

using Analysis of Variance (ANOVA). Results showed that, at 96 h post treatment the 

percentage mean mortality of termites induced by the extract ranged from 13.35% to 56.65%. 

As concentration of root extract increased at 14%, mortality was significant (P < 0.05) after 

96h of exposure. The phytochemicals identified in the root were: alkaloids, phenols, 

flavonoids, tannins, glycosides, steroids, triterpenoids, saponins and anthraquinones. 

Moringa root extract showed promising potency against Macrotermes bellicosus and may 

thus be useful for the control of this termite species. 
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1. Introduction 

Macrotermes sp. are members of the fungus-growing sub-family Macrotermitinae in 

the order Blattodea (Kumar et al. 2013; Beccaloni & Eggleton 2013) that cultivates symbiotic 

fungi in their nest (Binate et al., 2008). There are about 330 species in the genus 

Macrotermes, spread over tropical Africa and Asia. Macrotermes bellicosus is considered a 

popular termite in Nigeria (Ekpo & Onigbinde 2007). Species of Macrotermes build large 

epigeal nests (mounds) from where they forage outwards to distances up to 50 m in 

galleries/runways. They attack plants at the base of the stem, ring-barks or cut them 

completely. In Africa, they are serious pests of some agricultural crops and tree plantations. 

They attack crops such as maize (Wood et al., 1980), groundnut (Johnson & Gumel 1981), 

sugarcane (Boboye, 1986), rice (Alam 1992) and cocoa (Ndubuaku & Asogwa 2006). They 

are responsible for the majority of crop damage and 90% of tree mortality in forestry. In 

some part of Africa Macrotermes do cause a yield loss of 30-60% (UNEP & FAO 2000). A 

number of insecticides have been used in managing termites including organochlorines and 

chlorpyrifos with high mammalian toxicity (Lewis 1980; Su & Scheffrahn 1990b; Jitunari et 

al. 1995). This was followed by the pyrethroids (mainly served as repellents) which were 

stronger than chlorpyrifos but had less residual effects than the organochlorines (Lenz et al. 

1990; Su & Scheffrahn 1990b; Pawson & Gold 1996). All the above termiticides degrade 

over time. Beginning in the year 2000, several new nonrepellent soil termiticides appeared on 

the market e.g., fipronil, imidacloprid, and chlorfenapyr. Currently, these three nonrepellent 

termiticides and the pyrethroids are the only chemicals available for the soil treatment against 

termites (Wagner et al. 2003). The impact of liquid termiticides on both human health and 

environment as well as the limitations of both the nonrepellent termiticides and pyrethroids 

has created a need for alternative methods in the control of subterranean termites. Plant 

extracts offer a vast, virtually untapped reservoir of chemical compounds with many potential 

uses. One of these uses is in agriculture to manage pests with less risk than with synthetic 

compounds that are toxicologically and environmentally undesirable. Plant products have 

been exploited as insecticides, insect-repellents, anti-feedants and insect growth and 

development regulators (Saxena 1998). They are possible alternatives against the synthetic 

insecticides for the control of termites (Sbeghen et al. 2002). Many plants have been 

recognised to have anti-termitic and repellent activities against termites, such as lemon grass 

(Cymbopogon citratus DC. Stapf), Cassia leaf (Cinnamomum cassia Linnaeus.), clove bud 

(Syzgium aromaticum Linnaeus.) (Zhu et al. 2001), Plectranthus amboinicus (Lour.) 

Sprengel (Singh et al. 2004), malabar nut (Adhatoda vasica Linnaenus), hop bush (Dodonaea 

viscosa Jacquin), drum stick (Moringa oleifera Lamarck.) (Mohammad 2012). Moringa 

oleifera Lam. (drumstick tree) is a valuable bio-pesticidal plant (Mamun & Ahmed 2011). It 

belongs to the single genus family-Moringaceae with 13 different species. Moringa is widely 

cultivated in Africa. In Nigeria, Moringa oleifera is widely used traditionally for nutritional 

and medicinal purposes against various disease conditions (Furo & Ambali 2012). It grows 

best in dry sandy soil; it tolerates poor soil including coastal areas and is drought-resistant. Its 

various parts have been identified for antimicrobial activity (Dahot 1998), analgesic activity 

(Marugandan et al. 2000), antihypertensive activity (Dangi et al. 2002) and insecticidal 

activity (Dahot 1998). The present study was conducted to investigate the potential of 

../AppData/Roaming/Microsoft/AppData/Roaming/Microsoft/Word/SERMINAR%20%20WEB%20PAGES/Efficacy%20of%20Botanical%20Extracts%20against%20Termites,%20(I)Macrotermes(_I)%20spp.,%20(Isoptera%20%20Termitidae)%20under%20Laboratory%20Conditions.htm#64244_an


European International Journal of Science and Technology                 Vol. 7 No. 5                July 2018 

 

 

11 

Moringa oleifera Lam root extract against workers of Macrotermes bellicosus as a possible 

alternative for the control of this termite species.  

 

2. Materials and Methods 

2.1 Collection of roots and preparation of extract 

Roots of Moringa oleifera (Lam) were collected from the Senior Staff Quarters in the 

premises of University of Benin, Benin City, Edo State. These were cut into pieces, air-dried, 

then oven-dried at 60˚C for 45 min to remove any moisture. The dried roots were ground 

with micro-plant grinding machine (model no. D6, No. 19 × 182) and sieved through a 1.0 

mm pore size mesh sieve to obtain a fine powder. Using a soxhlet extractor, 1046.86 g of root 

powder was extracted in 7.5 l of 95% (analytical grade) methanol, after which the methanol 

was removed at 60 ˚C using rotary evaporator. Solid root (11.44 g) extract was obtained 

which was used for the study. 

 

2.2 Collection of termites 

Various castes of M. bellicosus were collected from a mound in the premises of University of 

Benin Teaching Hospital, Benin City, Edo State. The termites were maintained in plastic 

boxes (28.2 × 26.5 × 27.7 cm) lined with moist cotton wool and fungal comb was placed 

inside as food. The top of the plastic boxes were covered with muslin cloth allowing air 

ventilation. The population of termite was used within 24 to 48 h of collection. In the 

laboratory the workers were identified and separated for the experiment proper. 

 

2.3 Preparation of stock solution and percent concentration 

Stock solution (10%) was prepared by dissolving 1.25 g of solid extract in 12.5 ml of distilled 

water. Concentrations of 1%, 2%, 4%, 7% and 14% were prepared from the stock solution by 

serial dilution. 

 

2.4 Bioassay  

Soil for the bioassay was collected from around the termite mound with 78.6% sand, 5.00% 

silt and 16.4% clay composition. It had no known applications of pesticides. The soil was 

sieved and sterilized in an oven (model no. MC173467) at 150˚C. Moisture content of the soil 

was determined. 7 g of sterilised soil was measured into 9 cm Petri dishes and 0.5 g fungal 

comb was added to keep the termites alive. The soil in Petri dish was moistened with 1 ml of 

distilled water after which 2 ml of the different concentrations of the extract and control 

(distilled water) was sprayed on the soil in the Petri dish. Twenty active workers were 

introduced into each treated and control Petri dishes. The lids of the Petri dishes had three 

aeration holes (2.5 cm in diametre) covered with muslin cloth to ensure free flow of air but 

preventing the escape of termites. The Petri dishes were then placed in plastic boxes lined 

with moist cotton wool and the plastic boxes kept in the dark. The experiment was 

maintained at 25 – 28˚C temperature and 50 – 60% relative humidity. The treatment and 

control (distilled water) were replicated three times in completely randomised design (CRD). 
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2.5 Mortality calculation 

Mortality of termites was recorded at 24 h, 48 h, 72 h and 96 h after application of treatment 

and percentage insect mortality calculated using the equation: 

Mortality (%) = No. of dead insects/Total no. of insects × 100 

 

2.6 Statistical analysis 

The data recorded for mortality was analysed using one-way ANOVA and mean separation 

done using Student-Neumal-Kuels (SNK). Observations were considered significant where P 

˂ 0.05. These analyses were done using SPSS version 16.0. 

 

3. Results and Discussion 

A result of the phytochemical analysis of methanolic extract of M. oleifera (Lam) root 

is presented in Table 1. The percentage mean mortality of small workers of M. bellicosus 

exposed to various concentrations of the methanolic root extract of M. oleifera is summarised 

in Table 2. There was no significant difference (P > 0.05) in the mortalities recorded by the 

controls, 1%, 2%, 4% and 7% at the exposure times. Conversely, at 14% concentration, the 

observed mortality (3.33%, 11.67%, 35.00% and 56.67%) at the exposure times was 

significantly different (P < 0.05). The lowest mortality (3.33%) was recorded at 24 h while 

the highest mortality (56.67%) was recorded at 96 h.  

 

Table 1: Phytochemical analysis of methanolic extract of Moringa oleifera root 

Phytochemicals Root 

Alkaloids + 

Flavonoids + 

Tannins + 

Phenol + 

Glycoside ++ 

Steroids ++ 

Triterpenoids ++ 

Anthraquinones + 

 Saponins + 

Key: + slightly present, ++ moderately present, +++ obviously present, - absent 
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Table 2: Percentage mean mortality of Macrotermes bellicosus exposed to Moringa 

oleifera root extract 

 

24 h 48 h 72 h 96 h 

 Percentage 

Concentration ±SD ±SD ±SD ±SD p-Value 

Control 0.00±0.00 1.67±0.58 6.67±1.15 15.00±2.65 p>0.05 

1% 1.67±0.58 5.00±1.00 8.33±2.08 13.33±3.79 p>0.05 

2% 3.33±0.58 10.00±1.00 13.33±1.53 16.67±2.08 p>0.05 

4% 1.67±0.58 6.67±1.53 11.67±1.15 13.33±1.53 p>0.05 

7% 3.33±1.15 11.67±2.52 18.33±3.06 21.67±2.52 p>0.05 

14% 3.33 
b 

±1.15 11.67
 ab

 ±1.15 35.00
 ab

 ±6.08 56.67
 a
 ±4.73 p<0.05 

P>0.05- Significant difference; p<0.05- No Significant difference, similar superscript 

row wise- No significant difference 

 

Bioactive compounds are secondary plant metabolites eliciting pharmacological or 

toxicological effects in man and animals. Virtually all plant tissues of M. oleifera Lam e.g. 

leaves, roots, stem and fruits contain phytochemicals (Siddqui et al. 2009). Results obtained 

from this study showed the bioactive constituent of the root extract to include; alkaloids, 

flavonoids, tannins, glycosides, steroids, triterpenoids, anthraquinones and saponins. This is 

similar to that reported by Patil & Rasika (2013) in India for methanol-extracted Moringa 

oleifera root. The presence of these phytochemicals indicate that the extract from root of M. 

oleifera possess good insecticidal potential (Nadi 2001; Kabaru & Gichia 2001).  

Insecticidal effect of Moringa oleifera extract on termites has been reported by Paiva 

et al. (2010) and Muhammad (2012). The present study is in consonance with these findings 

where methanolic extract of M. oleifera root was found to have insecticidal effect against 

workers of M. bellicosus. In this study, the methanol extract of M. oleifera root recorded 

highest termite mortality of 56.67% at 14% concentration 96 h after treatment. Similarly, 

Okweche et al. (2015) observed that M. oleifera seed extract recorded 95% mortality after 60 

h and 100% at 72 h on the wood termite Cryptotermes cavifrons Banks. Oyedokun et al. 

(2011) also reported bio-insecticidal activities of aqueous and ethanolic extract of 

Phyllanthus amarus Schumacher, Acassia albida Delile and Tithonia diversifolia leaves in 

concentrations of 12.5%, 25%, 50%, 66.7%, and 75% on workers of Macrotermes bellicosus. 

The aqueous extract of the three plants caused 40 - 56%, 24 - 60% and 42 - 88% mortality 

respectively after 140 min while the ethanol extract of the plant extracts resulted in a higher 

percentage mean mortality of 64 - 91%, 36.4 - 76% and 36 - 68% respectively after 140 min. 

Badshah et al. (2004) also investigated the effect of leaf and flower extract of Calotropis 

procera against two termite species i.e., Heterotermes indicola and Coptotermes heimi and 
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the result of their study showed that the leaf and flower extract recorded highest mortality of 

21.3% (leaf) and 45.3% (flower) on Heterotermes indicola and 24.0% (leaf) and 56.0% 

(flower) mortality on Coptotermes heimi. From the present study, the root extract was toxic to 

small workers of M. bellicosus as concentration increased at 14% (the point where mortality 

was significant). Similar results on concentration-dependent increase in mortality rates was 

observed for the same organism exposed to extract of Zingiber officinale Roscoe, Allium 

sativum Linnaeus, Dennettia tripetala Bak.f. and Capsicum annum Linnaeus (Ojianwuna et 

al. 2016), where concentration increase from 10 - 30% resulted in significant (P > 0.05) 

mortality of the termite species. This is also true in investigations made by Paiva et al. (2010) 

where preparations of Moringa oleifera seeds (WSMoL and cMoL) were only active at 

concentrations of 1.0 and 1.5mg/ml on workers and soldiers of Nasutitermes corniger. 

Mortality was also a function of time in this study as mortality was highest in the root 

(56.67%) at 96 h. There is need for further research to determine the effective concentration 

of methanolic root extract that will result in 100%, as significant mortality only resulted at 

14%. Also, the precise mechanism of action of the extract needs to be studied. 

 

4. Conclusion 

The use of extracts from plants is one of the environmentally friendly alternatives to 

using chemical pesticides for termite control. In this study, it was found that methanolic 

extract of Moringa oleifera root possess some insecticidal potency as extract was effective on 

termite mortality. Moringa plant is readily available and easily cultivated in Nigeria, thus it 

may be useful for the control of this termite species. 
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