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ABSTRACT

Project Code PDF/46/2541

Project Title Synergistic Effects of Certain Essential Oils and Volatile Substances on
Formulated Neem Qil Pellet in Rice Weevil {(Sitophilus oryzae) Protection

Investigators U Sanguanpong1 . N, Kongkathip2 and K. Sombatsiri3
E-Mail Address unchalee@aet.rit.ac.th
Project Period July 1998-June 2000

Objectives 1. To study the efficiency of different formulated neem oil on the popula-
tion dynamic of the rice weevil
2. To study the synergistic effects of certain essential oils and volatile
substances on bioactivities of formulated neem oil

Methodology Neem oil was formulated with certain essential oils and volatile substances.
Their biological activities in comparison with untreated control and neem oil alone against
the rice weevil Sitophilus oryzae were evaluated. All formulas were used to fumigate the
test weevils in rice container for a certain period. The effectiveness of the test materials
such as effect on insect survivalship, fecundity effect, number of adult emergence were
determined. The test substances were clove oii, cinnamon oil, citronella oil, camphor,
borneol and menthol.

Results Fumigation of the rice grain with various formulas of neem oil showed that no
direct montality of Sitophilus oryzae were found. The neem oil mixed with cinnamon oii
(NOCI), citronella oil (NOCIT) or menthol (NOME) resulted in greater feeding and
oviposition deterrence than untreated control (CONTROL) and neem oil alone (NO)}. It
was observed that the NOME showed the highest degree of inhibition effects on the egg
laying of S. oryzae. In contrast with NOME, the forrnulated neem oil with borneol (NOBQO)
gave consistently worst results. Mixture of neem oil and clove oil (NOCL), camphor
(NOCA) and borneol (NOBO) also showed negative influence on the number of egg-
laying and emerged insects. Later studies with survived weevils confirmed the favorable
result gained. It showed that the insects in each treatment lossed their abilities to damage
their new host plants over a 24-week storage period, particularly in NOME treatment.
There was also a decrease in number of egg laid by S. oryzae. On the other hand, the
NOCL, NOCA and NOBO were ineffective to the oviposition of insect due to steep
increase in number of egg laying along a 24-week storage period.

'

Facully of Agncullural Engineering and Technalogy, Rajamangala Insilule of Technology, Patumtary 12110
2

Facuily of Science, Kaselsart Unlversity, Bangkok 10800

3
Faculty of Agr zulture, Kaselsan University, Bangkok 10907

n



The efficiency of different treatments on population dynamic of rice weevil showed that
addition of camphor, borneo! and menthol provided the synergistic effect to neem oil.
Regarding the percentage of mortality and weight loss, the NOME treatment proved to be
the best, whereas NOCL showed an antagonism to neem oil. Also the NOCI and NOCIT
were not significant differrences to neem oil. The cumulative number of egg laid along a
48-week pericd in the NOCL was more than in the CONTROL and NO. Whereas the
NOCIT, NOCA, NOBO and NOME exhibited no differrent ovicidal property. Effect on
hatchability and progeny development indicated that the NOCL and NOCI decreased an
inhibition of adult emergence. In contrast, the NOCA, NOBO and NOME gave strong
action in reducing hatchability of F1-offspring.

An organcleptic test indicated that the grain treated over a 48-week period in all
treatments had a disagreeable smell more than accepted value. Neem oil alone remained
a best smell, whereas the NOCL and NOME showed the worst disagreeable smell. Other
gualities such as firmness, stickiness, whiteness and appearance remained unaltered and
showed no significant differrences by the CONTROL and NO.

Conclusion The results showed possibility as synergist agent of cinnamon oil, citronella
oil and menthol to neem oil in controlling S. oryzae by grain fumigation for 3 days. It is
concluded that the NOCI, NOCIT and NOME showed good consistency owing to neglibie
damage, inhibition of egg-laying and adult emergence, while the NOCL, NOCA and
NOBO treatment provided an antagonism to neem oil. With the fumigation along the test
period, addition of camphor(NOCA), borneol (NOBQO) and menthol {(NOME} to neem oil
were more effective than addition of essential oils in reducing seed damage, egg laying
and development of offspring emerged.

The organoleptic test indicated that the grain treated with neem oil had a highest value
(best smell), whereas the NOCL and NOME had a disagreeable smell. However the test
failed to discriminate all qualities between the treated and untreated grain.

Suggestions Though the results demonstrated the possible practical applications of the
formulated neem oil with certain essential oils and volatile substances for averting losses
of food grains in confine conditions as warehouse and storage house. However, the size
of on-farm storage should be further studied based on practical parameters: amount of
used materials, aeration conditions including the active ingredients in essential oils and
volatile substances. Only these apprcaches could be leaded to acceptance of this
technology in commercial trial.

Keywords neem oil  volatile substances essential oil synergism rice weevil
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3.1 NI ARIWNAIER AU HUNAN (Mass rearing of test insect)
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3.6 HARVTATIALAENITHANTUUBIEUTINA ( Sensory Test )
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% CV 40.8 32.0 1.4 17.4 30.9
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Possibility as biorational insecticide of formulated neem oil-
based extract with certain essential oils and volatile
substances against the rice weevil Sitophilus oryzae’

U. Sanguanpong ', N. Kongkathip ? and K. Sombatsiri *

' Faculty of Agricultural Engincering and Technology, Rajamangala Institite of Technology, Patumtani 12110, Thailand
? Faculty of Science. Kasetsart University, Bangkok 10900, Thailand
*Faculty of Agriculture. Kasetsart University, Bangkok 10900, Thailand

Abstract

Six formulas of neem oil-based extract mixed with various essential oils and
volatile substances - NOCL, NOCIL. NOCIT. NOCA. NOBO and NOME-were
evaluated for their biological activities in comparison with untreated control and
neem oil alone against the rice weevil Sirophilus oryzae. All formulas were used
to fumigate the test weevils in rice container for 3 days. The effectiveness of test
materials such as the percentage of seed damage. percent weight loss, number of
live weevils, egg laying and adult emergence were determined.

Addition the neem oil with cinnamon oil (NOCI). citronella oil{NOCIT) and
menthol (NOME) resulted in greater feeding and oviposition deterrence than
untreated control (control) and neem oil alone (NO). Regarding the percentage of
weight loss, number of egg laying and adult emergence, NOME treatment proved
to be the best. Furthermore it was observed that NOME showed the highest
degree of inhibition effects on the adult emergence of S. oryzae . while NOCI and
NOCIT slightly deterred the hatchability of rice weevils. In total contrast with
NOME, the formulated neem oil with borneol (NOBO) gave consistently worst
result. Mixture of neem oil and clove oil (NOCL) and camphor (NOCA) also
showed negative influence on the number of egg-laying and emerged insects. The
difference between various treatments in mortality was also not significant.

Later studies with survived weevils confirmed the favorable result gained. It
showed that the insects in NOME treatment lossed their abilities to damage their
new host plants over a 24-week storage period. Their was also a decrease in
number of egg laying and emerged S oryvzae. The formulated NOCL, NOCI and
NOCIT did not differ from NO but resulted more effective than untreated control.
On the other hand. NOCA and NOBO were ineffective to the survived weevils.
The steep increase in number of egg laying along @ 24-week storage period
indicated that they did not prevent damage form the weévils.

Kevwords © neem oil-based extract volatile substances essential oil
biorational insecticide rice weevil
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Fumigant Toxicities of Neem Oil-based Pellet Formulated with
Various Essential Oils and Volatile Substances against Rice
Weevil Sitophilus oryzae (L.) (Fam. Curculionidae) '

U. Sanguanpong !, N. Kongkathip  and K. Sombatsiri 3

Abstract

Fumigant toxicities of neem oil formulated with certain essential oils and volatile
substances to rice weevil, Sitophilus orvzae were investigated. Essential oils were
extracted by steam distillation from three plant species : Syzigiurn aromaticum (Family
Myrtaceae), Cinnamomum aromaticum (Family Lauraceae) and Cymbopogon nadus
(Family Gramineae). Three volatile substances as camphor, borneol and menthot were
also used. To formulate various neem oil-based formulars, tween 80 were used as
emulsifier. Different neem oil-based emulsions and talcum powder were mixed and
extruded to 0.70 cm. pellet in diameter. Impregnation of pellet bag along a 48-week
storage period was employed for testing fumigant action.

Regarding the percentage of mortality and weight loss, the application of different
formulars of neem oil added with only camphor (NOCA), borneol (NOBQ) or menthol
(NOME) resulted the synergistic effect to neem oil, while neem oil added with clove oil
(NOCL) showed an antagonism to neem oil. Also neem oil added with cinnamon oil
(NOCI) and citronella oil (NOCIT) were not significant differrences to neem oil. The
cumulative number of egg laid along a 48-week period in NOCL was more than in
untreated control (CONTROL) and neem oil alone {NO). Whereas NOCIT, NOCA, NOBO
and NOME exhibited no differrent ovicidal properties. Effect on hatchability and progeny
development indicated that NOCL and NOCI decreased an inhibition of adult emergence.

In total contrast, NOCA, NOBO and NOME gave strong acticn in reducing hatchability of
Fl-offspring.

An organoleptic test indicated that grain treated over a 48-week period in NO treatment
remained a best smell, whereas NOCL and NOME showed the worst disagreeable smell.
Other qualities such as firmness, stickiness, whiteness and appearance remained
unaltered and showed no significant differrences by CONTROL and NO.

Keywords: Neem Oil-based Pellet Sitophilus oryzae Syzigium aromaticum
Cinnamomum aromaticum Cymbopogon nadus
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