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Abstract

Termite’s natural activities help to improve soil ph, organic carbon content, water content
and porosity. However, termites also have negative economic impacts; devaluing property,
damaging crops and necessitating household repairs. This study is aimed at determining the
effectiveness of Jatropha curcas and Ricinus. communis to protect wood from damage when
exposed to termite attack. The seed of Jatropha. curcas and Ricinus. communis were
extracted using crude aqueous extraction and applied separately at three concentration
levels of 10%, 20%, and 35% (w/v) on 128 wood pieces which were introduced into four
selected termitaria. Each termitarium has 32 wood pieces. Water served as negative control,
Cypermethrin (1%) served as positive control and the treatment was replicated 4 times. The
initial weight of wood was taken before treatment and weight loss of the treated woods were
taken after 15days interval, the highest percentage weight loss (64.44%) of the wood samples
was recorded in wood samples treated with water followed by those of 10% of J. curcas
(41.5%) while least in those of Cypermethrin (9.52%). There was significant difference
between the percentage weight loss of wood samples exposed to J. curcas and the controls
(p=0.00). The highest percentage weight loss (64.44%) of the wood samples was recorded in
wood samples treated with water followed by those of 10% of R. communis (56 .94%) while
least in those of Cypermethrin (9.52%). There was significant difference between the
percentage weight loss of wood samples exposed to R. communis and the controls (p=0.00).

Keywords: Termites; Jatropha curcas; Ricinus Communis; Cypermethrin Botanicals

INTRODUCTION

Termites (Macrotermes spp.) are one of the most devastating insects that severely damage
agricultural crops, forest trees, range land, furniture and building structures made of wood in
the urban regions (Verma et al.,, 2016; Crowe et al., 1977). In Africa, the most important
termite genera are: Macrotermes, Odontotermes, Pseudocanthotermes, Ancistrotermes and
Microtermes (Crowe et al., 1977). Termite damage to buildings in tropical countries is a
serious concern. This is in part due to the diversity of termites in these areas. Africa alone has
660 distinct termite species (Uys, 2002). There has been an increased appreciation of the
importance of termite damage to buildings due to the rising costs of repairs and maintenance
(Ghaly and Edward, 2011). In Nigeria, it causes considerable damage to buildings and
wooden structures, as well as to food crops, ornamental shade-providing trees and to forestry
(Omo-malaka and Leuthold 1986). Many houses are attacked by termites within few years of
construction despite use of chemically treated wood that rapidly deteriorate under the tropical
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conditions of high humidity (Cassens et al., 1995). Chemical treatments are widely used to
reduce the infestation of termites but its excessive use has become a serious environmental
concern (Mahmoud et al., 2014). Chemical insecticides are not only costly (Mohamed, 2006)
but their abuse and misuse are associated with several side effects such as acute and chronic
poisoning in man, sudden deaths, blindness, skin irritation (Akunne and Okonkwo, 2006) and
pest resurgence in the ecosystem (Lowenberg-DeBoer and Ibro, 2008; Omoloye, 2008).
Furthermore, the development of resistant strains, Killing of non-target species, pollution of
part of the ecosystem, toxic residue, worker’s un safety and increasing costs are recorded as
environmental repercussion of abuse and misuse of chemicals (Akunne and Okonkwo, 2006;
Ofuya et al., 2008).

As a result of the limitations of chemicals in preventing termite attack and deterioration of
wooden structures, alternative method that is environmental friendly, inexpensive and
effective must be sought (Magaji et al., 2011; Yeap et al., 2010). A broad range of plants are
toxic, repellent, or have some anti-feeding properties against termite attack several of which
were regarded as insecticides (Blaske and Hertel, 2001; Ganapaty et al., 2004; Boulogne et
al. 2012; Raina et al. 2012; Addisu et al. 2014).

MATERIALS AND METHOD

Description of study site

This study was carried out at Nigerian Institute for Oil palm Research, NIFOR, Ovia North
East, Benin City, in Edo State. Nigeria. The study area is located at geographical coordinate
of 06° 33 N Latitude and 05° 37E Longitude and an Altitude of 149.4M. The maximum and
minimum temperature of the area is 29°C and 23°C respectively with maximum relative
humidity of 89% and mean rainfall of 2000mm per annum.

Collection of Plant Materials

The plant materials used for this research were collected within the Institute environment.
The plant materials were Jatropha curcas (Physic seed) and Ricinus communis (Castor seed).
The seed of these plant materials were air dried in shade for three weeks.

Extraction of the Plant Materials

The seed of Jatropha curcas and Ricinus communis were respectively de pulped by hitting
them with stone and ground using mortar and pestle until they became powdered, then sieved
using a 0. 25mm pore size mesh sieve to obtain uniform fine particles. The powders were
kept separately in air tight plastic buckets in a cool dry place until when needed. A weight of
100g powder from each plant sample was weighed using a digital weighing balance (Model:
Adventure Pro AV212, Ohaus Corporation, Switzerland) then mixed with 200ml of water in
a conical flask, shaken thoroughly, and left to stand overnight. Filtration was done the next
day, after 24hrs using a fine white cotton cloth. Concentrations of 10%, 20%, and 35% (w/v)
were prepared and kept till when needed for the work according to the method of Addisu et
al., (2013). 1% of Cypermethrin 25% EC and water served as positive and negative control
respectively.

Determining the efficacy of J. curcas and R. communis extracts to protect wood from
damage when exposed to termite attack.

The test was carried out according to the method of Mohammed (2006). 128 pieces of
chemically untreated woods were cut into equal sizes and sun dried for three weeks and
weighed constantly until a constant weight was obtained to ensure absence of moisture. The
initial weight of the wood after drying was noted before treatment. 10%, 20% and 35%
concentrations of each of the two plant extracts were then applied on different pieces of wood
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by soaking and leaving the soaked woods to air dry for 24hrs. 1% Cypermethrin served as
positive control while water served as negative control. The 128 treated wood pieces were
attached with plastic strings and nails, properly labeled using masking tape according to their
treatments and replicates. Four termitaria were randomly selected from termite mounds in the
Oil palm plantation and opened using digger and shovel. A hole was dug inside each of the
four termitaria and the 128 wood pieces were treated with the three concentrations of the two
plant extracts including water (negative control) and Cypermethrin (positive control). 32
treated woods was selected and placed close together inside each of the four termitaria
(treatments replicated four times) with their strings dangling out of the termitarium. Initial
weight of wood before treatment and weight of treated wood after 15 days interval was used
as the parameter for determining the stated objective. The wood pieces were weighed at
15days intervals for the duration of 2 months and weight loss of the wood due to termite
damage were noted and visible signs of termite attack on the wood were also noted.

Statistical Analysis

Data was generated and recorded from phytochemical composition, percentage weight loss of
wood samples. The data collected were used to determine the most efficient of the plant
extracts. Data generated were subjected to analysis of variance (ANOVA) using SPSS
computer Software package (version 20) at 0.05 significant levels

RESULT

Phytochemical Composition of the Plant Extracts

The phytochemical composition of J. curcas and R. communis is presented in Figure 1. The
result revealed that R. communis had higher tannins (0.71), alkaloids (0.12), flavonoids (0.05)
and saponins (0.02) than J. curcas which had lesser tannins (0.38), alkaloids (0.08),
flavonoids (0.02) and saponins (0.01). However, J. curcas had higher phenol (0.44) than R.
communis (0.28). There was no significant difference between the phenols, tannins, alkaloids,
flavonoids and saponins (P>0.05).
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Figure 1: Phytochemical Composition of the Plant Extracts

Percentage weight loss of the wood treated with various concentrations of J. curcas at 15
days interval.
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Table 1 show that the highest weight loss (64.44%) of the wood was recorded in wood
samples treated with water followed by those of 10% of J. curcas (41.50%) while least in
those of Cypermethrin (9.52%). There was significant difference between the weight loss of
wood exposed to J. curcas and the controls (p=0.00)
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Table 1: Weights of Wood samples treated with various concentrations of J. curcas at 15 days interval

Weights of wood species at 15 days interval + SD

Percentage
Weight loss weight loss
Concentrations Initial 15days 30 days 45 days 60 days (9) (%)
10% 97.36+1.44° 84.54+9.46 78.17+12.26° 66.77+12.43° 56.94+8.74>  40.41+8.94° 4150
20% 86.77+7.54%  75.47+6.50° 71.71+4.47° 62.33+6.57° 56.62+8.19°  30.16+5.99°  34.75
35% 90.48+6.04% 85.44+5.09° 82.27+4.62% 76.90+4.94° 73.15+4.87°  17.33+x1.21%  19.15

1% of Cypermethrin  94.69+2.90° 92.80+2.05° 89.93+2.34° 88.76+1.64° 85.68+1.47¢ 9.02+1.78° 9.52

Water 82.23+1.74° 64.32+5.92° 57.50+6.91° 46.50+8.57° 29.24+6.89° 52.99+7.86¢ 64.44

Columns sharing similar superscripts (a,b, c) are not significantly different at P>0.05
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The percentage weight loss of the wood samples treated with various concentrations of R. communis at 15 days interval
Table 2 shows that the highest percentage weight loss (64.44%) of wood was recorded in wood samples treated with water followed by those of

10% of R. communis (56.94%) while least in those of Cypermethrin (9.52%). There was significant difference between the weight loss of wood
exposed to R. communis and the controls (p=0.00).

Table 2: Weights of Wood samples treated with various concentrations of R. communis at 15 days interval

Weights of wood species at 15 days interval = SD

Percentage
Weight loss weight loss
Concentrations Initial 15days 30 days 45 days 60 days (9) (%)
10% 79.03+17.53%  69.21+16.42%  52.20+11.88%  39.78+8.29%  34.03+10.99  45.00+8.80° 56.94
20% 89.02+4.88%®  83.57+6.08% 77.32+7.73° 69.91+4.41°  61.38+9.55° 27.64+10.86° 31.04
35% 84.91+5.34%°  78.62+4.86™ 74.71+4.43° 70.64+4.94°  70.47+5.16° 14.44+6.25° 17.00
Cypermethrin (1%) 94.69+2.90° 92.80+2.05¢ 89.93+2.34° 88.76+1.64°  85.68+1.47° 9.02+1.782 9.52
Water 82.23+1.74%®°  64.32+5.922 57.50+6.91% 46.50+8.57°  29.24+6.89° 52.99+7.86° 64.44
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Columns sharing similar superscripts (a,b,c,d,) are not significantly different at P>0.05
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DISCUSSION

This study shows that 35% concentration of J. curcas and 35% of R. communis protected the wood by reducing the weight loss of wood due to
termite attack at 60days exposure period., this is related to the high concentration of the extracts. Singh and Sushilkumar (2008) and Acda,
(2009) stated that J. curcas leaf and seed extracts have been found toxic against the Philippine milk termite Coptotermes vastator and
Microcerotermes beesoni. Okonkwo and Okoye (1992) reported the insecticidal activity of dried ground leaves of R. communis against C.
maculatus (Coleoptera: Bruchidae). Castor oil also has insecticidal activity against Zabrotes subfasciatus (Coleoptera: Bruchidae) (Fernandes
and Alves, 1991).

Singh and Sushilkumar, (2008) reported maximum wood protection against Odontotermes obesus and Microcerotermes beesoni termites by J.
curcas oil and its toxic fraction were obtained at their highest concentration i.e., 20%. R. communis has also been reported to significantly
reduce weight loss in wood exposed to termites (Sharma et al., 1990).

Conclusion

J. curcas and R. communis seeds contain important phytochemical which gave the wood some level of protection against termite attack.
Concentrations of J. curcas at 35% and R. communis at 35% thou didn’t prevent the wood from being attacked by termite but significantly
reduced damage and weight loss of wood caused by termite attack.
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