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Larvicidal Activity of Chamaecyparis obtusa and Thuja orientalis
Leaf Oils against Two Mosquito Species
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Evaluation of larvicidal activities of Chamaecyparis obtusa and Thuja orientalis oils against 4th-instar
larvae of Aedes aegypti and Culex pipiens pallens revealed larvicidal activities of leaf oils extracted from
C. obtusa and T. orientalis were significantly higher than those of stem, fruit, and seed oils. Strong
mortality was observed in age class II of C. obtusa and T. orientalis against Ae. aegypti and Cx. pipiens
pallens larvae. These results show both leaf part and age class II of C. obtusa and T. orientalis have
strong larvicidal activity against Ae. aegypti and Cx. pipiens pallens. Leaf oils of C. obtusa and T.
orientalis leaves show promise as natural larvicides against Ae. aegypti and Cx. pipiens pallens.
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Mosquitoes are well known vectors of several disease-
causing pathogens, among which Aedes aegypti (L.) is a
vector of dengue fever, a disease endemic to South-East Asia,
Africa, and the Americas,1) and Culex pipiens pallens
(Coquillett) is a vector of the Western Nile virus, and
distributed throughout Africa, the Middle East, and tropical
Eurasia.2) Control of these mosquito larvae is frequently
dependent on continued applications of organophosphates
such as temephos and fenthion, and insect growth regulators
such as diflubenzuron and methoprene.3) However, although
effective, their repeated use disrupted natural biological
control systems and led to the outbreaks of insect species,
sometimes resulting in the widespread development of
resistance, had undesirable effects on non-target organisms,
and fostered environmental and human health concerns.4-8)

These problems have thus highlighted the need for the
development of new strategies for selective mosquito larval
control.

In recent years, essential oils have received much attention
as potentially useful bioactive compounds against mosquito
larvae.9) Essential oils composed by isoprenoid compounds,
mainly mono- and sesquiterpenes are the carriers of smell in
the aromatic plants,10) such as sesquiterpene alcohols
identified from Chamaecyparis obtusa leaf oil,11) and various
monoterpene components derived from T. orientalis.12)

Particular emphasis has been placed on their antibiotic,13)

acaricidal,14) antimicrobial,15,16) antipathogenic,17) and insecticidal
activities.18,19) However, in spite of these biological activities,
relatively little work has been carried out on the larvicidal

effects of C. obtusa and Thuja orientalis leaf-derived
materials against mosquito larvae. In this study, we, therefore,
examined the lavicidal activity of the oils extracted from C.
obtusa and T. orientalis leaves against two mosquito species.

Materials and Methods

Insects. Laboratory F21 strain of Aedes aegypti was
obtained in 2004 from National Institute of Health, Seoul,
Korea. Culex pipiens pallens were collected at Seoho stream,
Suwon (Kyunggi Province), South Korea. Adult mosquitoes
were maintained on a 10% aqueous sucrose solution and
blood from a live mouse, while larvae were reared in plastic
butt (24�35�5 cm) and fed a sterilized diet (80/20 mix of
chick chow powder: yeast). Mosquitoes were held at 28 ± 2oC
and 70 ± 5% relative humidity under a photoregime of 16 : 8 h
(L : D).

Plants and sample preparation. Fruits, leaves, stems, and
branches (5-8 cm; with leaves) of C. obtusa and T. orientalis
were collected during spring 2003 in Chonbuk province
(Korea). Age classes I, II, and III of C. obtusa and T. orientalis
were also collected. The essential oils tested were extracted by
steam distillation as previously described by Jang et al..20)

Bioassay. Concentrations of the test samples were prepared
by serial dilution of a stock solution of the sample in ethanol.
Each sample in ethanol was suspended in distilled water with
Triton X-100 added at 10 mg�l−1. Groups of 25 early 4th-
instar larvae of Ae. aegypti and Cx. pipiens pallens were put
into the paper cups (270 ml) containing each test solution
(250 ml). The toxicity of each sample was determined at four
to seven concentrations ranging from 25 to 400 ppm. Controls
received ethanol/Triton X-100 solution. Treated and control
larvae were held under the same conditions mentioned earlier.
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Each part and age class of the plants were evaluated for their
lavicidal activities 24 h after treatment. All treatments were
replicated four times. No mortality was obtained from each
control.

Statistical analyses. The percentage of mortality was
determined and transformed into arcsine square-root values
for analyses of variance (ANOVA). Treatment means were
compared and separated by Scheffes test at p = 0.05.21) Means
(�SE) of untransformed data are reported.

Results and Discussion

During the first experiment, we observed that the essential
oils extracted from C. obtusa and T. orientalis possess
mosquito larvicidal activity against Ae. aegypti and Cx.
pipiens pallens, producing 100% mortality at 500 ppm (data
not shown). Therefore, bioassays were performed on various
parts of C. obtusa and T. orientalis to determine plant parts
having strong activities (Table 1). Essential oils extracted from
both leaves and stems of C. obtusa gave 100% mortality
against Ae. aegypti and Cx. pipiens pallens at 400 ppm. At 200
ppm C. obtusa leaves and stems, 100 and 68.2% larvicidal

activities were observed against Ae. Aegypti, and 100 and
34.5% against Cx. pipiens pallens, respectively. In addition,
the essential oils extracted from leaves and fruits of T.
orientalis at 400 ppm exhibited 100 and 71.6% mortalities
against Ae. Aegypti, and 100 and 53.1% against Cx. pipiens
pallens. However, the essential oils of T. orientalis stems and
seeds showed no mortality at 400 ppm. The essential oils of T.
orientalis leaves and fruits exhibited 100 and 18.7%
mortalities against Ae. Aegypt,i and 92.1 and 18.7% against
Cx. pipiens pallens at 200 ppm. Furthermore, the larvicidal
activity of the leaf oils was significantly higher than those of
stem, fruit, and seed oils against Ae. aegypti and Cx. pipiens
pallens. These results suggest that the leaf oils may have
higher concentrations of active components than stem, fruit,
and seed oils.

The larvicidal activities of the leaf oils derived from various
age classes (I-III) of C. obtusa and T. orientalis were
examined at various concentrations (Table 2). In the case of
age class I, the leaf oils of C. obtusa exhibited 91.3, 72.8, and
42.2% mortalities against Ae. Aegypti, and 84.2, 59.6, and
31.2% against Cx. pipiens pallens at 100, 50, and 25 ppm,
respectively. In the age class II, the leaf oils of C. obtusa

Table 1. Mosquito larvicidal activities of oils extracted from various parts of C. obtusa and T. orientalis against 4th-instar lar-
vae of Aedes aegypti and Culex pipiens pallens

Sampleb

Mortality (mean ± SE, %)a

Ae. aegypti Cx. pipiens pallens

400 ppm 200 ppm 400 ppm 200 ppm

C. obtusa leaf 100 100 100 100
stem 100 68.2 ± 3.7 100 34.5 ± 3.4
fruit 0 0 0 0
seed 0 0 0 0

T. orientalis leaf 100 100 100 92.1 ± 4.1
stem 0 0 0 0
fruit 71.6 ± 2.9 18.7 ± 5.2 53.1 ± 1.1 18.7 ± 5.2
seed 0 0 0 0

(p = 0.05, Scheffe’s test[SAS Institute])
aValues are percentages (mean ± SE). bExposed for 24 h.

Table 2. Mosquito larvicidal activities of various age classes of C. obtusa and T. orientalis leaf oils against 4th-instar larvae of
Aedes aegypti and Culex pipiens pallens

Sampleb

Mortality (mean ± SE, %)a

Ae. aegypti Cx. pipiens pallens

100 ppm 50 ppm 25 ppm 100 ppm 50 ppm 25 ppm

C. obtusa Age class Ic 91.3 ± 3.2 72.8 ± 2.8 42.2 ± 2.6 84.2 ± 3.2 59.6 ± 2.8 31.2 ± 4.1
Age class II 100 87.4 ± 3.3 62.7 ± 3.8 100 78.6 ± 2.7 51.5 ± 3.3
Age class III 68.5 ± 2.5 43.1 ± 1.9 18.7 ± 3.1 54.7 ± 4.3 33.6 ± 3.1 0

T. orientalis Age class I 79.6 ± 3.4 48.6 ± 2.7 22.5 ± 3.7 56.5 ± 2.7 31.2 ± 2.9 0
Age class II 91.5v2.9 74.5 ± 4.1 37.8 ± 3.7 83.9 ± 1.8 57.9 ± 1.9 29.6 ± 4.5
Age class III 34.1 ± 4.2 0 0 20.5 ± 2.5 0 0

(p = 0.05, Scheffe’s test[SAS Institute])
aValues are percentages (mean ± SE). bExposed for 24 h. cAge class I: 0-10 years, Age class II: 11-20 years, Age class III: 21-30 years.
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exhibited 100, 87.4, and 62.7% mortalities against Ae.
Aegypti, and 100, 78.6, and 51.5% against Cx. pipiens pallens
at 100, 50, and 25 ppm, respectively. However, weak
larvicidal activity was observed with the age class III against
Ae. aegypti and Cx. pipiens pallens. Furthermore, the leaf oils
of the age class I from T. orientalis exhibited 79.6, 48.6, and
22.5% mortalities against Ae. Aegypti, and 56.5, 31.2, and 0%
against Cx. pipiens pallens at 100, 50, and 25 ppm,
respectively. In the age class II, the leaf oils of T. orientalis
exhibited 91.5, 74.5, and 37.8% mortalities against Ae.
Aegypti, and 83.9, 57.9, and 29.6% against Cx. pipiens pallens
at 100, 50, and 25 ppm, respectively. However, weak
larvicidal activity was observed with the age class III against
Ae. aegypti and Cx. pipiens pallens. These results suggest that
the age class II of C. obtusa and T. orientalis may control Ae.
aegypti and Cx. pipiens pallens more effectively than the age
classes I and III. Furthermore, the active components of the
age class II of C. obtusa and T. orientalis might be different
from those of age classes I and III.

The exact roles of the essential oils of C. obtusa and T.
orientalis or their modes of action have not yet been clarified.
However, our study shows the great opportunity for the
control of Ae. aegypti and Cx. pipiens pallens using the leaf
oils of C. obtusa and T. orientalis. Further research to identify
the biologically active substances as well as the larvicidal
modes of action of C. obtusa and T. orientalis, which showed
the most potent larvicidal activity, is in progress.
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