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Abstract: Coptotermes curvignathus is one of the important pests in rubber industry. C. curvignathus feed
on dead material, generally in the form of wood, leaf litter or soil and about 10% of the 4,000 odd species are
economically important as pests which can cause serious structural damage to buildings, crops or plantation
forests. In rubber industry, C. curvignathus attack both earlier stage and mature trees which will reduce the
yield can cause profit loss to the industry. In this study, termiticidal activities of Carica papaya and Piper betle
methanolic and aqueous leaves extract were evaluated against C. curvignathus. Five different concentrations
(20,000 ppm, 40,000 ppm, 60,000 ppm, 80,000 ppm, 100,000 ppm) for each extracts were tested. The mortality rates
were recorded every 4 hours for 12 hours. The study revealed that both Carica papaya and Piper betle
methanolic and aqueous leaves extracts shows termiticidal activities. After 12 hours, Carica papaya methanolic
leaves extract shows better termiticidal activities compared to Carica papaya aqueous leaves extract. 100%
mortality rate recorded for each concentration of Carica papaya methanolic leaves extract as the active
compound such as terpenoids, tannins, flavonoids and alkaloids were present in the extracts. While the control
treatment only shows 13% mortality rate. As for Carica papaya aqueous leaves extract, the highest mortality
rate is at 60,000 ppm (20%) and the lowest mortality rate is at 100,000 ppm (7%). However, there is no significant
different in the mortality rate for each concentration for Carica papaya aqueous leaves extract. For Piper betle
leaves extracts, methanolic extracts shows potential termiticidal activities where 100% mortality rate were
recorded for 20,000ppm, 60,000ppm, 80,000ppm and 100,000ppm concentration after 12 hours. While, the highest
mortality rate recorded for Piper betle  aqueous  leaves  extracts  were   recorded  at  100,000ppm  with  57%.
The mortality rate at 100,000ppm shows significant different compared to others treatment. The phytochemical
screening indicated the present of terpenoids, tannins, flavonoids and alkaloids in Piper betle methanolic
leaves extract which contribute to the termiticidal activities. Carica papaya and Piper betle methanolic leaves
extract were analyse using probit analysis to determine lethal concentration in controlling 50% of C.
curvignathus. In controlling 50% of C. curvignathus, it is suggested to apply 3,548ppm of Carica papaya
methanolic leaves extract and 20,995ppm of Piper betle methanolic leaves extract. The result revealed that
Carica papaya and Piper betle have potential to act as a bio pesticides on controlling of C. curvignathus in
plantation. Application of bio pesticides can help in protected the environment, human health and thus
reducing the management cost.
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INTRODUCTION curvignathus consists of their eggs, larva, nymphs, sterile

Belongs to the order of Isoptera, Coptotermes curvignathus colonies, the others member are depend on
curvignathus considered, by far, to have the greatest the workers to feed them and thus, workers of C.
economic impact on urban dwellings. The life  cycle  of  C. curvignathus  are  responsible  in attacking plants as they

workers, soldiers and king and queen [1]. In the C.
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feeding on living plant tissues. C. curvignathus attack Carica papaya and Piper betle leaves were chosen
both  earlier  stage and mature trees. They attack the inner for termiticidal activities as it has reported possess several
root and hallowing the trunk. They move underneath, bioactivities [11]. Carica papaya contain latex which is
gnawing bark and stem tissues and their infestation is toxic to herbivorous insect. The latex provides defensive
particularly severe during the dry season [2]. They will mechanism against insects [12]. While, the essential oil of
form mounds near the base of trees make tunnels in Piper betle was proven to have antilarval and antifertility
subtropical and tropical soil [3] and the workers of termite activities [13]. 
attack and bore the trees through their roots as their host
is in the soil. MATERIALS AND METHODS

C. curvignathus are social insects living in colonies
and feed on dead material, generally in the form of wood, Plant Extraction: Carica papaya and Piper betle fresh
leaf litter or soil [1]. Apart from being known as structural leaves samples were collected and cut into small pieces.
pests, C. curvignathus can also infest and destroy crops Both fresh leaves samples then were air-dried for one
and plantation trees in agro-forestry. There are many week. Dried Carica papaya and Piper betle then were
incidence of C. curvignathus attacking has been reported extracted with methanol and distilled water yielding the
and even highlighted in plantation worldwide. In methanolic and aqueous extract respectively.
Malaysia, there were reports on C. curvignathus in In methanolic extraction, both samples were
attacking Araucaria plantation forest, conifer plantation, macerated with methanol for 24 hours. The samples were
oil palm plantation and rubber plantation [4, 5]. C. extracted three times, filter and evaporated using rotary
curvignathus are the major pests of rubber in Thailand [6]. evaporator. The crude extract obtain were stored at 4°C
Meanwhile, in Nigeria, 10 – 30% of harvested kernels of for future used [14]. For aqueous extraction, the dried
groundnut were attack by C. curvignathus and it also samples for both plant were added to distilled water, mixed
causes 15 – 25% maize loss in India [7]. and filtered using cloth with small pores. The filtrates then

They capable to reduce the yield and reduce the were centrifuged (3000 rpm/min) for ten minutes. The
value of the wood as a source of timber. In Malaysia, it crude extract were dried then kept for future used [15].
has been reported that in year 2003, the cost for
controlling C. curvignathus was approximately USD10-12 Coptotermes Curvignathus: Coptotermes curvignathus
million while the cost of repairs was estimated to be much colonies were obtained from rubber planting area in
higher [4]. Besides, the severe infestation will affect the Universiti Teknologi MARA (Pahang). The colonies were
wood and crop future supply [8]. maintained at 28°C ± 2 [16] and in dark condition for the

In controlling the C. curvignathus, some methods breeding process. Wet papers were provided as a sources
such as physical and chemical barriers, termite baits, soil of foods [16].
insecticide applications and the use of treated wood with
various protective chemicals have been applied [7]. Termiticidal Test: Five different concentrations
Worldwide consumption of chemical pesticides has (20,000ppm, 40,000ppm, 60,000ppm, 80,000ppm,
reached 2.6 million metric tons and 85 percent used in 100,000ppm) for each extracts (Carica papaya and Piper
agriculture sector. Several termiticides containing active betle) were tested.
ingredients such bifenthrin, chlorfenapyr, cypermethrin, Force feeding tests were used for Carica papaya and
fipronil, permethrin and hexaflumuron commonly used to Piper betle termiticidal activities against C. curvignathus
control C. curvignathus [9]. Continuous and increasing [17]. Whatman filter paper was soaked with different
use of agricultural chemicals may cause unintentional extracts’ concentration. The filter paper contains plant
deleterious effects on our environment and have toxic extract and the workers of C. curvignathus were placed in
effects on human health. the same Petri dish. For control test, the filter paper was

However, the research environment nowadays soaked with methanol and distilled water. The mortality
promotes the use of bio-pesticides for controlling pest rates were observed and recorded every 4 hours for 12
including C. curvignathus as it is safe for our hours.
environment and also human. Plants were believed to
have well anti pest activities as plants contained Phytochemical Screening: Phytochemical screening of
secondary metabolites that can be used to control pest Carica papaya and Piper betle methanolic leaves extract
and disease [10]. were  performed  for the detection of alkaloids, flavonoids,
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terpenoids and tannins. Methanolic extract for both plant
were chosen as it show better termiticidal activities
compared with aqueous extract.

Test for Alkaloids: Two to three drops of Dragendoff’s
reagent were added into 0.1 ml leaves extract. The
appearance of an orange red precipate with turbidity
shows the present of alkaloids in leaves extracts [18].

Test for Flavonoids: A few drops of 1% ammonia solution
were added to both leaves extract. The appearance of Fig. 1: Mortality rate of C. curvignathus treated with C.
yellow coloration shows the present of flavonoids in papaya methanolic extract.
leaves extracts [19].

Test for Terpenoids: 2 ml chloroform was mixed with 5ml
leaves extract. The mixture then added with 3ml H SO .2 4

Reddish brown color indicates the present of terpenoids
[20].

Test for Tannins: The mixture of 0.5g leaves extract and
20ml distilled water were boiling and then filtered. A few
drops of 0.1% ferric chloride were added and the
appearance of brownish green or blue black coloration
indicated the present of tannins in leaves extracts [19]. Fig. 2: Mortality rate of C. curvignathus treated with C.

RESULTS AND DISCUSSION

Termiticidal Activities of Carica Papaya Methanolic
Leaves Extract  Against   Coptotermes  curvignathus:
The results of the study show that Carica papaya extract against C. curvignathus not as good as C. papaya
methanolic leaves extract promising good termiticidal methanolic extract. In the first 4 hours, there is no
activities. The mortality rate for C. curvignathus treated mortality rate recorded for all concentration. The same
with C. papaya methanolic extract was recorded every 4 situation was observed after 8 hours where all the C.
hours for 12 hours. The Figure 1 below shows the curvignathus still survived in all concentration.
mortality rate after treated for 12 hours. The result shows After 12 hours, the mortality rate for control test were
within 4 hours, the mortality rate recorded for all recorded at 13%. The highest mortality rate is at
concentration is more than 80%. This shows that C. 60,000ppm (20%) and the lowest mortality rate is at
papaya methanolic extracts has good termiticidal 100,000ppm (7%). This indicates that higher concentration
activities where lower concentration also give best result may not show the best result. C. papaya aqueous extract
[3]. After 8 hours, all C. curvignathus treated were killing. did not show good termiticidal activities as methanolic

In control test, 13% mortality rate were recorded after extract as only certain plant extract able to control C.
12 hours and the mortality rate show significant different curvignathus [22].
when compared with others treatment. All concentration
has good termiticidal activities as the active compound Termiticidal Activities of Piper Betle Methanolic Leaves
such as terpenoids, tannins, flavonoids and alkaloids
were present in the extracts. C. papaya methanolic extract
were reported has good larvicidal and pupicidal properties
against insect [21].

papaya aqueous extract

Termiticidal Activities of Carica papaya Aqueous
Leaves Extract  Against   Coptotermes  curvignathus:
The result for termiticidal activities of C. papaya aqueous

Extract Against Coptotermes Curvignathus: For P. betle
methanolic leaves extracts, the mortality rate is increase as
time of exposure increase. At 20000 ppm, the  mortality
rate recorded is 18% (in 4 hours), 70% (8 hours) and 100%
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Fig. 3: Mortality rate of C. curvignathus treated with P.
betle methanolic extract

Fig. 4: Mortality rate of C. curvignathus treated with P.
betle aqueous extract

after 12 hours. After treated for 8 hours, other
concentration, except control test show more than 50%
mortality.

After treated for 12 hours (Figure 3), 100% mortality
rate were recorded for 20,000ppm, 60,000ppm, 80,000ppm
and 100,000ppm concentration. While control test show
only 13% mortality. The termiticidal activities show by the
Piper betle methanolic extracts may be due to the present
of active compound which play role in plant defence
mechanism.

Termiticidal Activities of Piper Betle Aqueous Leaves
Extract  Against    Coptotermes  Curvignathus: The
Figure 4 show the result for termiticidal activities of Piper
betle aqueous leaves extract against C. curvignathus.
During the observation, control test show the lowest
mortality rate.

Observation after treated for 12 hours, show that
there were termitidical activities. However, the termiticidal
activities is not as good as P. betle methanolic extract.
The highest mortality rate recorded for Piper betle
aqueous leaves extracts were recorded at 100,000ppm with
57%.

Table 1: Phytochemical screening of Carica papaya and Piper betle
methanolic leave extract

Carica papaya Piper betle
Compound methanolic leave extracts methanolic leave extracts
Alkaloids + +
Flavonoids + +
Terpenoids + +
Tannins + +

Table 2: Lethal concentration (LC ) for C. papaya and P. betle methanolic50

leaves extracts
Extract Suggested ppm
Carica papaya methanolic leave extracts 3,548 ppm
Piper betle methanolic leave extracts 20,995ppm

Phytochemical Screening :Phytochemical screening were
done for methanolic extract both plant as they give better
result compared to aquoues extract. Based on the Table 1
below, both Carica papaya and Piper betle methanolic
extract contain alkaloids, flavonoids, terpenoids and
tannins. The phytochemical screening revealed that both
plants have potential to be develep as biopesticides as it
contain active compound which have potential in
protecting plant from pest and disease [10].

Tannins, flavonoids and alkaloids were reported able
to possess termiticidal activities [23]. Flavonoids and
tannins are the main phenolic compound in most plant
which gives protection against various diseases [24].
While terpenoids pays important role in plant defense
against pest [25].

Lethal Concentration (LC ): Both Carica papaya and50

Piper betle methanolic leaves extract shows better
termiticidal activities compared to Carica papaya and
Piper betle aqueous leaves extract. Carica papaya and
Piper betle methanolic leaves extract were analyse using
probit analysis to determine lethal concentration in
controlling 50% of C. curvignathus. In controlling 50% of
C. curvignathus, it is suggested to apply 3,548ppm of
Carica papaya methanolic leaves extract and 20,995ppm
of Piper betle methanolic leaves extract (Table 2).

CONCLUSION

The study revealed that Carica papaya and Piper
betle have potential to act as a bio pesticides in
controlling the C.  curvignathus  in  plantation  sector.
The phytochemical from both plants are able to kill the C.
curvignathus. Besides alkaloids,   terpenoids,  tannins
and flavonoids, others active compound such as papain
and  choline  in  Carica  papaya   and   pipernonaline  and
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piperoctadecalidine in Piper betle play important role in 10. Noorshilawati, A.A., H. Umi Nadhirah and A. Nur
promoting both plant ad biopesticide [26, 27]. Application
of bio pesticides can help in protected the environment,
human health and thus reducing the management cost.

REFERENCES

1. Arthur, L., Antonelli Ph.D., 2002. Termites: Biology,
Prevention and  Control,  Extension  Entomologist,
pp: 670-671.

2. Asogwa, E.U., F.A. Okelana, T.C.N. Ndubuaku and
I.U. Mokwunye, 2008. The Termicidal Effects of
Chlorpyrifos 48 EC, Endosulfan 35 EC, Dichlorvos
1000 EC and Diazinon 600 EC Against Termites in
South-West Nigeria, African Journal of
Biotechnology, 8: 048-052.

3. Elango,  G.,   A.    Abdul    Rahuman,    C.   Kamaraj,
A.  Bagavan,  A.  Abduz  Zahir,  T.  Santhoshkumar,
S.  Marimuthu,   K.    Velayutham,    C.   Jayaseelan,
A. Vishnu Kirthi and G. Rajakumar, 2011. Efficacy of
Medicinal Plant Extracts against Formosan
Subterranean Termite, Coptotermes farmosanus,
Industrial Crops and Products, 36: 524-530.

4. Aiman Hasni, J. and A. Abu Hasan, 2011. Termite
Incidence on an Araucaria Plantation Forest in Teluk
Bahang, Penang, School of Biological Sciences,
Universiti Sains Malaysia, (2): 469-474.

5. Tho, Y.P. and L.G. Kirton, 1998. A Survey of Termite
Attack in Bahau Conifer Plantation, Peninsular
Malaysia,  Journal  of  Tropical  Forest  Science,
10(4): 564-567.

6. Saksamrit, J.,  C.  Montreesuksirikun,  T.  Issaranon,
S. Atsawarat, K. Jitjak, P. Potikhun and O. Piyaboon,
2008. The Efficacy of the Supernatant from
Metarhizium anisopliae for eradicating the Termites
Coptotermes curvignathus. Mahidol Wittayanusorn
School.

7. Verma, M., S. Sharma and R. Prasad, 2009. Biological
alternative for termite control: A review, International
Biodeterioration & Biodegradation, pp: 959-972.

8. Ratnasingam, J., G. Ramasamy, F. Ioras, J. Kanker and
L. Wenming, 2012. Production Potential of
Rubberwood in Malaysia: Its Economic Challenges,
Notulae Botanicae Horti Agrobotanic, pp: 317-322. 

9. Ahmad Said, S., A. Samsudin and J. Welker, 2000.
Evaluation of Hexaflumuron for Controlling the
Subterranean Termite Coptotermes curvignathus
(Isopteran: Rhinotermitidae) in Malaysia, Journal of
Economic Entomology, 93(2): 429-433.

Suraya, 2015. Phytochemical Screening and in Vitro
Antibacterial Activity of Elaeis guineensis Leaves
Extracts against Human Pathogenic Bacteria,
Malaysian  Journal     of    Analytical   Sciences,
19(4): 775-780.

11. Arambewela,  L.S.R.,   L.D.A.   Arawwawala  and
W.D.    Ratnasooriya,     2005.    Antidiabetic
Activities   of    Aqueous   and    Ethanolic   Extracts
of  Piper  betle Leaves in Rat, Ethnopharmacology,
pp: 239-245.

12. Konno, K., C. Hirayama, M. Nakamura,  K.  Tateishi,
Y. Tamura and M., Hattori, 2003. Papain Protects
Papaya Trees From Herbivorous Insect: Role of
Cysteine  Proteases   in  Latex,  The  Plant  Journal,
37: 370-378.

13. Baliga, M.S., R. Sresh, P.B. Harshith, P/R. Manoj,
K.T. Ramdas, P.L. Palatty and P. Roa, 2011. Piper
betle Linn (Betel Vine), the Maligned Southeast
Asian Medicinal Plant Possesses Cancer Preventive
Effects: Time to Reconsider the Wronged Opinion,
Asian  Pacific    Journal    of     Cancer   Prevention,
pp: 2149-2156.

14. Abdulelah, H.A., M.N. Zurainee, M.A. Hesham, A.A.
Adel and M. Rohela, 2011. Antimalarial Activity of
Methanolic Leaf Extract of Piper betle L., Molecules,
16: 107-118.

15. Thamer, S.J., 2008. The effect of Some Plant Extracts
and Essential Oils on the Workers of Termites
Laboratory Microcerotermis gabriles (Isoptera:
Termitidae), Department of Bology.

16. Adfa,  M.,  F.  Livandri,  N.P.  Meita,   M.  Syalfinaf,
M. Ninomiya, G. Irfan, M.H.P. Agus, S. Rochmah and
M. Koketsu, 2015. Termiticidal activity of Acorus
calamus Linn. Rhizomes and its Main Constituents
against Coptotermes curvignathus Holmgren, Journal
of Asia-Pacific Entomology, 18: 47-50.

17. Badshah, H., K. Abdul Sattar, F. Abid, Z. Alam and
K. Amanullah, 2004. Toxic effects of Palpoluck
Polygonum hydropepper L. and Bhang Cannabis
sativa L. Plants Extracts against Termites
Heterotermes indicola (Wasmann) and Coptotermes
heimi (Wasmann) (Isoptera: Rhinotermitidae), Journal
Science Technology, 27(4): 705-710.

18. Adegoke Anthony, A.T. and C. Bukola, 2009.
Antibacterial Activity and Phytochemical Analysis
of Leaf Extracts of Lasienthera africanum, African
Journal of Biotechnolgy, pp: 077-080.



Am-Euras. J. Agric. & Environ. Sci., 16 (7): 1383-1388, 2016

1388

19. Ade-Ajayi,  A.F.,   C. Hammuel,    C.  Ezeayanaso, 23. Gupta, A., S. Sharma and S.N. Naik, 2011.
E.E. Ogabiela, U.U. Udiba, B. Anyim and O. Olabani, Biopesticide Value of Selected Essential Olisagainst
2011. Preliminary phytochemical and antimicrobial Pathogenic Fungus, Termite and Nematodes,
screening of Agave sisalana Perrine juice (waste), International Biodeterioration and Biodegradation,
Journal of Environmental Chemistry and 65: 703-707.
Ecotoxicology, 3(7): 180-183. 24. Boateng, O.C. and T.K. Lee, 2013. Sustainable

20. Ayoola,  G.A.,   H.A.B.   Coker,  S.A.  Adesegun, Utilization of Oil Palm Waste for Bioactive
A.A. Adepoju-Bello, K. Obaweya, E.C. Ezennia and Phytochemical for the Benefits of Oil Palm and
T.O. Atangbayila, 2008. Phytochemical Screening Nutraceutical Industries, Springer Sciences Business
and Antioxidant Activities of Some Selected Media Dordrecht, pp: 173-190.
Medicinal Plants Used for Malaria Therapy in 25. Cheng, A., Y.  Lou,  Y.  Mao,  S.   Lu,  L.  Wang  and
Southwestern Nigeria, Tropical Journal of X. Chen, 2007. Plant Terpenoids: Biosynthesis and
Pharmaceutical Research, 7(3): 1019-1024. Ecological Functions, Journal of Integrative Plant

21. Kovendan, K., K. Murugan, A.N. Kumar, S. Vincent Biology, 49(2): 179-189.
and J.S. Hwang, 2012. Bioefficacy of Larvicidal and 26. Tarun, V. and P. Yash, 2015. A review on Medicinal
Pupicidal Properties of Carica papaya (Caricaceae) Properties of Carica papaya Linn., Asian Pacific
Leaf Extract and Bacterial Insecticide, Spinosad, Journal of Tropical Disease, 5(1): 1-6.
against Chikungunya Vector, Aedes aegypti 27. Park, B.S., S.E. Lee, W.S. Choi, C.Y. Jeong, C. Song
(Diptera: Culicidae), Parasitol Res, 110: 669-678. and K.Y. Cho, 2001. Insecticidal and Acaricidal

22. Ahmed,  B.M.,   P.O.Y.   Nkunika,   G.W.  Sileshi, Activity of Pipernonaline and Piperoctadecalidine
J.R.J. French, P. Nyeko and S. Jain, 2011. Potential Derived From Dried Fruits of Piper longum L., Crop
Impact of Climate Change on Termite Distribution in Protection, 21: 249-251.
Africa, British Journal of Environment and Climate
Change, 1(4): 172-189.


