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Abstract: Thaumetopoea pityocampa (Lepidoptera: Notodontidae) is one of the major forest pests and causes seri-

ous damage especially to pine trees. Mechanical and chemical methods are used in the control of this pest in Turkey’s forests. In recent years, a chemical control has been the most preferred method against this pest. Due to the
chemical control’s harmful effects on the environment and the human health, alternative methods of control are
being emphasised today. There are many studies on the use of plant oils against pests in agricultural areas. However,
studies on the effect of plant oils against the pine processionary larvae are very limited. In this study, commercial
oils containing 8 different essential oil types (thyme oil, peppermint oil, poppy oil, garlic oil, rosemary oil, pine oil,
sage oil, lavender oil) were applied in 3 different doses (0.1%, 0.5%, 1%) and 4 repetitions against the pine processionary larvae. The experiments were conducted at 65% humidity and 25°C in laboratory conditions. The study
was monitored for five days and the results were evaluated through the mortality rates. On the 5th day of the study,
1% dose of thyme oil was found to be most effective with 100% mortality followed by the poppy oil (95%), the sage
oil (95%), the garlic oil (90%), the rosemary oil (70%), and the pine oil (45%). The peppermint (40%) and lavender
oil used in the study were found to be ineffective. As a result of the study, it was determined that thyme oil, poppy
oil, sage oil, and garlic oil were effective against the pine processionary larvae and that they had the potential to be
used in the control of this pest.
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The pine processionary (Thaumetopoea pityocampa Denis et Schiffmüller, 1775) is an important
pest due to the loss they cause in the yield of trees
by eating the needles in the pine species, which
constitute a large part of Turkey’s forests. Thaumetopoea pityocampa (the pine processionary
moth) is one of the most important pine pests in
the forests of the Mediterranean countries, Central
Europe, the Middle East, and North Africa (Vega
1999), but they have also been seen in the middle
Black Sea region in 2007 (Ince 2007). This pest
reproduces once a year. 1,500,000 ha of the forest

areas in Turkey are infested with this pest. The infestation rate is 47% in the Mediterranean region,
40% in the Marmara region and 10% in the Aegean
region (Kanat et al. 2002). It has been reported by
some researchers that the pine processionary usually cause up to 60% losses in Turkey’s forest areas (Anonymous 1995; Kanat et al. 2002, 2005).
In addition, trees become vulnerable to secondary
pests such as Scolytidae since they are weakened
by the pest feeding on them. In addition to all this
damage, the hairs on the larva cause allergic reactions such as respiratory failure, conjunctivitis, and
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asthma in humans and animals (Ekerbiçer 2002;
Kanat 2002). Tree mortality is inevitable if control methods are not adopted (Akkuzu, Selmi 2002;
Avci, Oğurlu 2002).
Mostly, mechanical and chemical control methods are applied against the pine processionary. The
mechanical control methods are not sufficient due
to its limited application area, and the insecticides
used in the chemical control have a negative effect
on the human health and other organisms and they
also cause the population of useful species in nature to decrease. Since insecticides do not provide
a permanent solution, it should be repeated again
over certain periods. Due to the negative effects of
the mechanical and chemical control methods, the
importance given to methods that do not harm the
ecological balance (biological control, biotechnical control, etc.) have increased. Plant insecticides
are important in terms of not harming nature. The
studies carried out to date have shown that the
etheric oil components show insecticide, ovicidal,
attractant, repellent, antifeedant, and growth and
reproduction prevention properties against pests
(Saxena, Koul 1978; Shukla et al. 1989; Singh
et al. 1989; Mwangi et al. 1992; Shaaya et al. 1993;
Singh, Upadhyay 1993; Schmitt 1994; Ndungu
et al. 1995; Shaaya et al. 1997).
Plant oils are preferred in control methods
against pests due to the fact that they are found in
nature have no additional toxic substances, they
do not cause soil and water pollution because
they decompose over a short time, they do not
threaten human health with residue, and they are
specific. As essential oils have a wide biological
spectrum for pests, they have insecticide and repellent properties, and can also affect the growth
and reproduction of the pest (Harwood et al.
1990; Isman 2000; Papachristos, Stamopoulos 2002, 2004; Petrakis et al. 2005; Isman et
al. 2008). Essential oils are also preferred for their
low toxicity against mammals and the absence of
any known harmful effects to the environment
compared to the insecticides (Rebenhorst 1996;
Misra, Pavlostathis 1997; Isman 2000). Studies of the effect of essential oils, which show insecticide properties against many pests, against
the pine processionary are very limited (Kanat,
Alma 2003; Çetin et al. 2006; Kesdek et al. 2014).
The aim of this study was to investigate the effect of some plant based commercial oils on the
T. pityocampa larvae.
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MATERIAL AND METHODS
This study was carried out under controlled conditions (25°C temperature and 65% humidity) in the
laboratory of the Department of Plant Protection,
in the Faculty of Agriculture, at Ondokuz Mayis
University. Commercial plant oils obtained from an
herbalist – thyme oil, poppy oil, sage oil, garlic oil,
rosemary oil, pine oil, peppermint oil, and lavender
oil – were used in the study.
Thaumetopoea pityocampa larvae (J3) were collected from red pine trees (Pinus brutia) in the
campus area of the Ondokuz Mayis University. The
experiment was conducted in 4 different iterations
with different doses (0.1, 0.5 and 1.0%) of each type
of essential oil against the larvae. As a nutrient, a
certain amount of pine needles was placed on a drying paper moistened with pure water in 10 × 10 cm
plastic containers. Ten larvae were then placed in
each plastic box. The larvae used in the experiment
were selected from a single colony.
The different doses of the essential oils used in
the study were prepared using pure water and
Tween 80 (0.3%). 2 ml of the prepared doses were
sprayed in each plastic box with the larvae. Only
pure water was sprayed in the control boxes. Five
days after the application, the dead larvae in each
box were counted and the mortality rates were determined. The mortality rates were compared by a
one-way analysis of variance (ANOVA), followed
by Duncan’s test when significant differences were
found at P < 0.05 (SPSS, Version 21).
RESULTS AND DISCUSSION
Table 1 shows the data obtained from the study
of the different commercial plant oils against the
pine processionary. Depending on the type of oil,
the toxicity of the application increased as the
dose increased. The study showed that the highest mortality rate in the highest dose (1%) was in
the thyme oil (100%), followed by the poppy (95%),
sage (95%), garlic (90%), rosemary (70%), and pine
(45%) oils. The peppermint (40%) and lavender
oil used in the study were ineffective compared to
other oils. As a result of the study, it was determined that the thyme, poppy, sage, and garlic oils
were effective against the pine processionary larvae and they had the potential to be used in control methods against this pest. The rosemary, pine,
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Table 1. The toxic effects of some of the essential oils on the T. pityocampa larvae
Essential oil
Sage
Lavender
Peppermint

Mortality rate – dose
0.1 (%)

0.5 (%)

30.00 ± 5.77

cAB

20.00 ± 8.16

aBC

0.00 ± 0.00bC
bAB

1 (%)

55.00 ± 9.57

bBC

95.00 ± 5.00aA

20.00 ± 8.16

aDE

40.00 ± 8.16aC

15.00 ± 5.00bE

Garlic

35.00 ± 5.00

Rosemary

45.00 ± 9.57bA

50.00 ± 5.77abBC

Thyme

40.00 ± 8.16bAB

90.00 ± 5.77aA

Poppy
Pine

40.00 ± 8.16

cAB

5.00 ± 5.00bC

40.00 ± 8.16

bCD

70.00 ± 5.77

bAB

20.00 ± 8.16abDE

40.00 ± 8.16aC
90.00 ± 5.77aA
70.00 ± 5.77aB
100.00 ± 0.00aA
95.00 ± 5.00aA
45.00 ± 9.57aC

*the same lower-case letters in the same row indicate no statistically significant difference between the doses, **the same
capital letters in the same column indicate no statistically significant difference between the essential oils

peppermint and lavender oils were found to be less
effective.
Çetin et al. (2006) topically applied 3 different
doses (0.1%; 0.5%; and 1%) of thyme oil (Origanum
onites L.) against the pine processionary larvae and
reported that the thyme oil was effective as a result
of the study. Similarly, Kanat and Alma (2004)
reported that thyme oil killed the larvae suddenly,
but that lavender oil killed the larvae slowly and to
a lesser extent. In addition, Kestek et al. (2014)
stated that the extracts obtained from the thyme
plant were effective against the pine processionary. As a result of both the study and the previous
studies, thyme, sage, poppy, garlic and rosemary
oils have been shown to be a potential alternative
to synthetic insecticides especially in the control
against the pine processionary.
CONCLUSIONS
In recent years, studies on measures that may be
an alternative to chemical control methods have
gained importance in the control against pests. The
use of plant extracts and oils is an important part
of the alternative measures in the control methods
against pests and there are many scientific studies
on this subject. Although limited, there are studies
on the effects of plant oils against the pine processionary, which is an important pest in forests and
sometimes human habitats such as parks and gardens due to their disturbing nature (Kanat, Alma
2003; Çetin et al. 2006; Kesdek et al. 2014). In our
study, some commercial essential oils (thyme, sage,
poppy, garlic, and rosemary) have been found to be

70–100% effective against the pine processionary
larvae. The data obtained from the study is thought
to contribute significantly to the control of the pine
processionary.
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