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Abstract 
The efficacy of Jatropha curcas in the management of wood termites, (Macrotermes bellicosus) was carried out in 
the Teaching and Research Farm of the Department of Forestry and Wildlife Resources Management. University 
of Calabar. The experiment consisted of 5 levels of J. curcas oil (0, 0.5, 1.0, 1.5 and 2.0) and a corresponding 
quantity in powder, replicated 4 times and arranged in Randomized Completely Block Design (RCBD). Each 
concentration was tested on 20 unsexed adult  wood termite placed in grave yard of 8cm x 8cm. Data on 
mortality rate was taken  at 12 hourly up to 72 hours. The result from the experiment showed that J. curcas oil 
was significantly efficacious compared with J. curcas powder both in the field and in the laboratory. It was 
observed that there was progressive increase in mortality rate due to increased concentration and time duration.  
The management of termite using J. curcas should be encouraged due to its environmental friendliness and 
should also be incorporated into integrated pest management (IPM). 
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Introduction 
Termites (Macrotermes bellicosus) are social insects living in colonies, they are sometimes called 
white ants but are not ants, because the true ants belong to the order hymenoptera, while termites 
belong to the order isoptera (Grimaldi and Engel, 2005). Termites occur in all temperate an d tropical 
countries of the world, many of which cause extensive damage to wooden structure and to 
manufactured goods made of wood, paper and cloth. Occasionally, they cause significant damage 
to growing trees such as teak and agricultural crops such as cotton (Solomon, 1995). The economic 
importance of a few pest species is so dramatic that the importance of termite breaking down 
woody tissue and returning nutrient to the soil is obscured (Truman and Robinson, 1982). Termites 
are responsible for some of the degradation of wood and other cellulose material in the terrestrial 
environment, mainly in the tropics and subtropics (Bulthman, 1979).  Cellulose being the principal 
food of termites, wood and wood product such as paper, fabrics and wood structures are consumed 
and destroyed by termite, and hence a constant effort is directed towards their control.  Field and 
laboratory test indicated that some woods are not resistant, but are susceptible to attack by African 
wood termite causing significant damage. Factors affecting wood consumption by termites are 
numerous and complexly related. Among the most important of these factors are: wood species, 
hardness of the wood Presence of toxic substance, feeding inhibitors or deterrents, Presence or 
absence of fungi or fungal decay, Moisture content of the wood and soil (Carter et al., 1974; Peralta 
et al., 2004). 

Termites of the Macrotermes spp are fungus growing termite belonging to the family 
rhinotermitidae, they are mostly mound builders and are the largest termite species (Osipitan and 
Oseyemi, 2012).  The species of the termite under the genus Macrotermes, impact the economy 
negatively by causing damage to various agricultural crops, rangeland, wooden portions of 
buildings, furniture, books, utility poles and fences in several parts of Africa (Wong et al., 2001; 
Mitchell, 2002; Cox, 2004). It has been reported that Macrotermes causes a complete damage of 
between 80 to 100 % on stored products (Michael, 2000; UNEP and FAO, 2000; Sekematte, 2001; 
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Nyeko et al., 2010).  In some part of Africa, Macrotermes do cause a yield loss of 30-60% (UNEP and 
FAO, 2000). In east Africa, the loss caused on various crops and tree species due to termite vary 
ranging from 50-100% (Sekematte, 2001; Nyeko et al., 2010). Pests are organism which are invasive 
or detrimental, notorious, troublesome, destructive to either plants or animals, or which constitute 
nuisance to livestock, and humans (Sharma et al., 2011). Termite are serious pest of arable crops such 
as wheat, sugarcane, groundnut, paddy rice causing significant yield loss and also to perennial crops 
such as forest trees and wooden structures in buildings especially in semi-arid and sub-humid 
tropics of the world. They are very destructive insect as they feed on both dead wood and living 
plants. They can eat through the timber of wooden houses and can even attack hard wood such as 
Tectona grandis. Also, they eat furniture, books, boxes and other products of wooden origin.  It has 
been observed that termites conveniently build their nest in fallen logs, stumps of trees, wooden 
buildings or pieces of wooden debris on the ground, some termite even live the heartwood of large 
trees (Cox, 2004).  

Pesticides play an important role in the integrated pest management (IPM) on agricultural 
production and productivities (Logan, 1990). For controlling termite, certain synthetic termiticide  
such as DDT, BHC, aldrin, heptacor, and organochlorinated hydrocarbon have been used for the 
management of termite but were banned due to the harmful effect on humans, non-targeted spp 
and  the environment (Mulroney et al 2005;  Soomro et al, 2008; Sileshi et al., 2009). As a result of the 
negative impact of the use of persistent and deleterious synthetic pesticide on the environment, 
research on the identification of eco-friendly and locally available alternative tool for the control has 
been the agenda of entomologist. The use of plant materials in the management of insect pest, 
including termite has been an old strategy in Africa and among many botanicals used in insect pest 
management plants such as neem (Azadirachta indica,), garlic  (Allium sativum), Clausena anisata  
and have been successfully used to control termite. (Owusu, 2001; Doolittle et al., 2007; Dubley et 
al., 2008, Muhammad, 2009).  
Bio-Pesticides are pesticides that are derived from natural live forms such as plants, bacteria, fungi 
and nematodes and others (Copping, 2009). They are often important component of integrated 
pest management (IPM) and used as a component of integrated pest management program, these 
pesticides can greatly decrease the use of conventional pesticides hence, improve the quality of 
timber as well as crop production.  Bio-pesticide control pests and diseases either selectively or with 
broad spectrum approach. Bio pesticides are generally target specific and affect only the targeted 
population (EPA, 2012). Control of termite has been through the use of synthetic insecticides such 
a DDT, BHC, aldrin, heptacor, which are environmentally hazardous. There is therefore the need to 
assess the efficacy of non synthetic insecticides which are environmentally friendly.  

Materials and Method 

Location of the study area  

This experiment was conducted at the teaching and research farm of the Department of Forestry 
and Wildlife Resources Management, University of Calabar, Nigeria 

Collection of insect sample  

Plastic rubbers, 30 cm in length and 15 cm in diameter were buried in a moist soil that surrounds 
the termite infested trees. Soil was introduced into the plastic rubbers and pieces of rolled carton 
were placed inside the rubbers and the rubbers were left in the soil for 3-4 weeks. After that, the 
plastic rubbers were checked if they were infested with termite and the cartons containing termites 
were incubated under dark condition with high humidity. The termites were fed with sawdust to 
ensure their survival.  Over 2000 population of wood termite were collected for the experiment.  
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Preparation of bio-pesticide 

Seeds of Jatropha Curcas were sourced from the tree, shade-dried for two weeks and made into 
powder using an electric blender and stored in a cool and dry environment till when needed.  

Preparation of plant extract  

Alcohol extract: Fifty grams (50 g) of J. curcas powder each was taken using a rolled filter paper and 
placed in a soxhlet extractor in 500C with 200 ml of ethanol added to it and kept for 24 hours. This 
procedure was repeated many times in order to get enough amount of extract. The extract was 
dried in an oven in 450C for one hour and kept for use. 

Extraction of essential oil from Jatropha curcas: 

Fifty grams of the same powder was introduced into a flask containing 500 ml of distilled water and 
exposed to source of heat. The rising steam from the sample was condensed by condenser 
connected with a glass cylinder to collect the resultant water of the evaporation. The oil layer 
accumulating on the surface of water was obtained by separating funnel. The oil was kept in the 
refrigerator till when needed.  

Experimental design 

A grave yard experiment of 8 cm x 8 cm was measured, thereafter, 0, 0.5, 1.0, 1.5 and 2.0 g each of 
the powder and a corresponding quantity of the oil were thoroughly mixed with saw dust and 
introduced into the grave yard and left for one hour and then 20 unsexed adult termites were 
introduced into the grave yard. Each treatment and the control was replicated four times and 
arranged in a Randomized Completely Blocked Design (RCBD).  Similar experiment was conducted 
in the laboratory with four replications in a completely randomized design (CRD). 

Data collection   

Data were collected 12 hourly in each case after administering of the bio-pesticide. Parameters 
assessed include mortality at 12, 24, 36, 48, 60 and 72 hours after application, respectively.  

Data analysis   

Data collected were subjected to analysis of variance (ANOVA) using Statview statistical software 
and significant means were separated using Duncan Multiple Range Test (DMRT) at 5 % level of 
significance.     

Result  
Result of the insecticidal properties of J. curcas oil and powder showed significant effect on wood 
termites at (P< 0.05) Five levels each of J. curcas oil and powder 0, 0.5, 1.0, 1.5, and 2.0mls and the 
same concentration of the powder were applied to determine their efficacy on the mortality at 12, 
24, 36, 48, 60 and 72 hours period of exposure. Generally at 12, 24, 36, 48, 60 and 72 hours of 
exposure, the mortality rate of termites was higher in oil when compared to powder. At 12 hours of 
exposure, J. curcas oil at 2.0 mls was highly effective compared to other levels and recorded 30% 
mortality rate. However, 2.0 g of J. curcas was as effective as 1.0mls and recorded 22.5% (Fig1).   
Similarly, at 24 hours of exposure, application of 2.0mls of J. curcas oil was effective and recorded 
significantly higher mortality rate of compared with other levels. Application of 0.5mls was as 
effective as 1.0ml of J. curcas oil in management wood termite. There was no significant difference 
that existed between 0.5, 1.0 and 1.5 g of the powder. However, the application of 2.0 g was as 
effective as 1.5 mls of J. curcas oil (Fig 2). Similar trends were observed at 36 and 48 hours of 
exposure.  2.0 mls of J. curcas oil was significantly efficacious compared to 0.5, 1.0, 1.5 mls and also 
the untreated.  Similar result were also obtained in the application of the J. curcas powder with 2.0 
g recording a better performance compared with other levels of application. There was no 
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significant difference between 1.5ml and 2.0 g (Fig 3&4). At 60 and 72 hours of exposure, application 
of 1.0 and 1.5 mls were as effective as applying 2.0mls of J. curcas oil. Application of 1.5g of J. curcas 
powder was as effective as 2.0 g at both 60 and 72 hours of exposure and were significantly different 
from 0.5 g, 1.0 g and the untreated.  However, application of 1.5 g and 2.0 g were significantly 
different from 0.5 ml (Fig. 5 & 6). Generally, the mortality rate of the wood termite increased with 
increase in both hours of exposure and concentration of bio-pesticide.  

a) b)  

c) d)  

Fig 1: Effect of J. curcas oil and powder on percent mortality at 12 hours of exposure; a & b = laboratory result; 
c & d = field result 

a)  b)  
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c) d)  
Fig 2: Effect of J. curcas oil and powder on percent mortality at 24 hours of exposure, a & b = laboratory result; 
c & d  = field result 

 

a) b)  

c) d)  

Fig 3: Effect of J. curcas oil and powder on percent mortality at 36 hours of exposure; a & b = laboratory result; 
c & d = field result 
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a)  b)  

c) d)  

Fig 4: Effect of J. curcas oil and powder on percent mortality at 48 hours of exposure, a & b = laboratory result; 
c & d = field result 
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c) d)  
Fig 5: Effect of J. curcas oil and powder on percent mortality at 60 hours of exposure, a & b = laboratory result; 
c & d = field result 

a) b)  

c) d)
  
Fig 6: Effect of J. curcas oil and powder on percent mortality at 12 hours of exposure, a & b = laboratory result; 
c & d = field result 
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wood termite. The plant extract generally increased the mortality rate of termite and oil of J. curcas 
was found to be significantly efficacious in the management of wood termite when compared to 
the powder and there was an increase in the mortality rate of termite in the application of the oil 
than the powder. This experiment is in accordance with Habou et al., (2011) who reported that J. 
curcas oil was effective against  many insect pest associated with cowpea under laboratory and field 
condition. Also, Adebowale and Adedire, (2006) conducted a similar experiment in the laboratory 
on C. maculatus Fabr devastating insect of cowpea in Nigeria. They observed a significant reduction 
in egg laying of all tested concentrations and a total inhibition of eggs and larvae. The number of 
eggs laid by C. maculatus females was also reduced due to the application of J. curcas oil. Markkar et 
al., (1998) reported that the J. curcas oil contained more phorbol esters which exerted potential 
insecticidal effect on Busseola fusca and Sesamia calamistis. A higher mortality rate of (70%) was 
recorded after 36th hour of exposure. This may be due to the breakdown of protective barriers of the 
insect and the active ingredient of the plant extract. Plants extract are slow to act and degrades 
easily in the environment. Earlier research findings therefore recommended their application at 
higher rates and at an increased frequency to achieve effective pest control (Ewete et al, (1996). At 
72 hours of exposure, all the levels of J. curcas oil were highly effective and 2.0 ml recorded 100% 
mortality and this is in accordance with (Boateng, 2008) who reported that the susceptibility of 
Callosobrunchus  maculatus  to the J. curcas seed oil  was highly toxic at 72 hours of exposure. 
Jatropha curcas oil being more effective than the powder and resulting in higher mortality rate in 
this research was due to the extraction of the bio-pesticide using ethanol. This is in conformity with 
the work of (Goel et al., 2007) who reported that enhancing the phorbol ester or curcin extract using 
ethanol indicated significant improvement in insecticidal and molluscicidal properties of the plant. 
Various methods like heat and chemical had been found to render other toxins in the plant inactive 
except phorbol esters.  This study has revealed that treatment of wood products with bio-pesticide 
will protect wood from destruction by termite infestation. The bio-pesticide used in this study had 
a lethal effect on wood termite and has shown to be highly effective towards the management of 
termites in agronomic and forest crop, as well as domestic materials. Jatropha curcas is readily 
available, biodegradable and has proven to be environmentally friendly. It could serve as a valuable 
alternative to synthetic insecticide in the management of wood termite. 

References 
Acda, M. N.(2009). Evaluation of the oil of physic nut, Jatropha curcas L. (Malpihihiales: Euphorbaceae) against the phillipine 

termite, Copotermes vastator light (Isoptera: Rhinotrmitidae). Journal of Insect Science 9: 64-71. 
Adebowale, K. O. and Adedire, C. O. (2006). Chemical composition and insecticidal properties of the underutilized Jatropha curcas 

seed oil African Journal of Biotechnology. 5: 901-906. 
Bashir, E, M. and Shafie, H. A. F. (2013). Insecticidal and Antifeedant Efficacy of Jatropha Oil Extract against the Desert Locust, 

Schistocera gregaria (Forskal) (Orthoptera: Acrididae). Agricultural and Biological Journal of North America 4(3): 260-267.  
Boateng, B. A., Kusi, F. (2008). Toxicity of Jatropha seed oil to Callosobruus maculates (coleopteran: Bruchidea) and its parasitoids. 

Dinarmus balalis. (Hymenmoptera: Pteromalidae). Journal of Applied Science Research 4(8): 945-951. 
Bultman, D. Southwell, C. R. (1979). Natural Resistance of Tropical American Woods to Terrestrial wood-destroying organism. Bio-

Tropical, 8:71-95. 
Carter, F. L., and Symethe, R. V. (1974). Feeding and Survival Response of Reticulitermes Flavipes (kollar) to extractives of wood 

from 11 coniferous genera.  Holzforsehung 28:41-45. 
Copping, L. G. (2009). The Manual of Bio-control  Agents: A World Compendium BCPC. ISBN 978-1901396-17-1. 
Cox, C. (2004). Protecting your home from subterranean termite damage. Journal of Pesticide Reform. 24: 6-7. 
Doolittle, M., Raina, A., Lax, and Boopathy, R. (2007). Effect of natural product on gut microbes in formosan subterranean termites, 

coptotermes formoanus. International Biodeterioration. Bodergadation.59: 69-71.  
Dubley, N. K. Srivastava, B. and Kumar, A. (2008). Current status of plant product as Botanical pesticides in storage pest 

management. Journal of Biopesticides. 1: 182-186. 
Environmental Protection Agency of the USA (2012) 
Ewete, F. K., Arnason, J. T., Larson, J. and Philogene, B. J. R. (1996). Biological activities of extract from traditionally used Nigerian 

plants against European corn borer, Ostrinia nubilais. Entomologia Experimentalis et Applicata.1996; 80(8):531-537. 
Goel, G., Makkkar, H. P., Francis, G. and Becker K. (2007). Phorbol esters: structure, biological activity, and toxicity in animals. 

26(4):279-88. 
Grimaldi, D. and Engel, M. S. (2005) Evolution of insect (1st ed). Cambridge: Cambridge University press P. 237. ISBN 978-0.521-

82149-0.  



12th International Working Conference on Stored Product Protection (IWCSPP) in Berlin, Germany, October 7-11, 2018 

470 Julius-Kühn-Archiv 463 

Habou, Z. A., Haougiu, A., Mergeai, G., Haubruge, E., Toudou, A. and Verheggen, F. (2011). Insecticidal effect of Jatropha curcas  
oil on the aphids  Aphis fabae (Hemiptera: Aphididae) and on the main insect pest associated with cowpeas. 
(Vignaunguiculata) in Niger. Trpoiculltura. 29: 225- 229. 

Juilet, S., Ravindran, R., Ranmankutty, S. A., goplalan, A. K. K., Nair, S N., Kavillimakkil, A. K., Bandyopadhyay, A., Rawat, A. K.S. and 
Ghosh, S. (2012). Jatropha curcas (Linn) leaf extract-A possible alternative for population control of Rhipicephalus (Boophilus) 
annalatus,- Asian Pacific Journal of Tropic Disease 2: 225-229. 

Logan, J.W.M., Cowie, R. H and Wood, T.G (1990). Termire (isoptera) control  in agriculture and forestry by non-chemical methods: 
A review. Bull .Entomology. Resources. 80: 309-330.   

Makkar, H. P. S., Goel, G., Francis, G. and Becker, K. (2007). Phorvol esters: structure, biological activity,  and toxicity in animals.-
International Journal of Toxicology. 26: 279-288. 

Makkar, H.P. S., Aderibige, A. O. and Becker, K. (1998). Comparative evaluation of nontoxic and toxic varieties of Jatropha curcas 
for chemical composition, digestibility and toxic factors. Food Chemistry.  62: 207- 215. 

Michael, L. (2000).  Biology and ecology of termites. Report of UNEP/ FAO/Global IPM Facility Termite Biology and Management 
Workshop, Geneva, Switzerland. 

Mitchel, J. D. (2002). Termites as pest of crops, forestry, rangeland and structure in Southern Africa and their control. Sociobiology. 
40: 47-69. 

Muhammad, A. (2009). Antixenotic and antibiotic impact of botanicals for organic management of stored wheat insect pests. 
Ph.D. thesis, university of Agriculture, Faisalabad Pakistan. 

Mulroney. J.E., Davis, M.K., Wagner, T.L. and Ingram, R.L. (2005). Persistence and efficacy of termiticides used in preconstruction 
treatment to soil in Mississippi. Journal of Economic Entomology. 99:469-475 

Nyeko, P. Golbhole, S. K. Maniania, N. K. Agaba, H. and Semate, B. M. (2010). Evaluation of Metarhizium anopiliae for integrated 
management of termite of termite on maize and Grevillea  rebusta in Uganda and Kenya. Proceedings of the 2nd RUFORUM 
Biennial Meeting, September 20-24, 2010, Entebbe, Uganda, 333-336. 

Olapeju, O., Aiylaagbe, O., James, B. and Gloer, J. B. (2008). Japodic acid, A Novel Aliphatic Acid from Jatropha podagrica Hook. 
Records of Natural products. (24): 100-106. 

Ojiako, F. O., Dialoke, S. A., Ihejirika, G. O., Ahuchuaogu, C. E. and Iheaturrueme H. I. (2014). Management of stored maize agaimst 
Sitophilus zeamais Motschlsky (Coleoptera: Curulioniade) with seed and root powder of Jatropha curcas (L.). International 
Journal of Agriculture and Rural Dvelopment17 (13): 1899-1904. 

Osipitan, A. A. and Oeyemi, A. E. (2012). Evaluation of the biopesticidal potentials of some tropical plant extracts against termite 
(Termitidaae: isoptera) in Ogun State, Nigeria. Journal of Entomology. 9(5) 257-267 

Owusu, E.O. (2001). Effect of some Ghanian plant components on control of two stored-product insect pest of cereals. Journal of 
Stored Product Resources. 37:85-91 

Peralta, R. C. G., Memnezes, E. B and Carvatho, A. G. (2004) Wood consumption rate of forest species by subterranean termites 
(Isoptera) under field condition. Revista Arvore 28 (2) 283-289.  

Sekamatte, M. B. (2001). Options for integrated management of termites (isopteran: Termititae) in small holder  maize based 
cropping system in Uganda. Ph.D. Thesis, Makerere University, Uganda. 289. 

Sharma, A. K., Gangwar, M., Tilk, R., Nath, G., Sinha, A. S. K., Tripathi, Y. B. and Kumar, D. (2012). Comparison in-vitro antimicrobial 
and phytochemical evaluation of methanolic extract of root stem, and leaf of Jatropha curcas Linn. Journal of Pharmacology 
and Pharamacotherpeutics 4: 34-40. 

Sileshi, G.W., Nyeko, P.  Nkunika, P.O.Y, Sekematte, B.M., Akinnifesi F.K. and Ajayi, O.C. (2009). Integrating ethno-ecological and 
scientific knowledge of termites for sustainable termite management and human welfare in Africa. Ecology and Society. 1: 
14(1): 910-913. 

Solomon, S.H. (1995). The future of bio-pesticide in termite management. Report of international workshop in Saly (Senegal) 12, 
15-32. 

Soomro, A.M., Seehar,G.M. Bhangar, M.I. and Channa N.A.(2008). Pesticides in the blood sample of spray-workers at the 
agriculture environment: The toxicological evaluation. Pakistan Journal of Analytical and Environmental Chemistry. 9: 32-37.  

Truman, W.and Robinson A. (1982). Use of Coniothynum minitans as a bio-control agent against insect pest. Journal of plant 
pathology.121, 323-330.  

UNEP and FAO, (2000). Report of the UNEP/FAO/Global IPM facility termite biology and management workshop. February 1-3, 
Geneva, Switzerland. http://www,  chem.,unep.ch/pops/pdf/termiterpt.pdf. 

Wong, A. H. Cheok, K. S. and Centre, T. T.(2001). Observation of Termite-Fungus Interaction of Potential significance to Wood 
Biodeterioration and protection. Vol. 24, Timber Technology Centre, FRIM, USA.1-8.  

The use of essential oils for the control of Callosobruchus subinnotatus (Pic) in 
stored Vigna subterranea L. 
Sylvia BasseyUmoetok1, Boniface Effiong Archibong1, Simon Idoko Okweche2 
1Department of Crop Science, University of Calabar, Nigeria 
2Department of Forestry and Wildlife Resources Management, University of Calabar, Nigeria 
*Corresponding author: sbaumoetok@yahoo.com 
DOI 10.5073/jka.2018.463.103 


