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Abstract

Three traps baited with a sex pheromone lure were placed in a field with
cruciferous vegetables located in Pathum Thani, in the suburbs of Bangkok City in
Central Thailand, to estimate the seasonal trend in population density of the
diamondback moth, Plutella xylostella. A large number of moths was captured all the
year round regardless of the distinctive differences in climatic conditions. Sharp decline
in population coincided with harvest of the vegetables in the furrows and lag to recover
the population density was detected for several weeks after harvest, indicating a low
flight activity of the moths in the near proximity and/or narrow range of action of the
pheromone lure. The insects maintained a high population level all the year round, and
there were no clear differences in the number of the moths captured by traps between
seasons. The body size of the male moths found in Thailand was small and constant
throughout the year, as the temperature is always hot with negligible seasonal changes.
The size coincided with that of the moths found only in mid-summer in Japan.
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Introduction

Information on seasonal trend in population
dynamics of the diamondback moth (DBM),
Plutella xylostella, is essential for determining the
appropriate time of insecticide application and the
correct use of insecticides to reduce DBM
populations in the field. It has often been observed
that damage of crucifers caused by DBM was more
serious in the dry season (November to May) than
in the rainy season (June to October) in Central
Thailand”. These facts suggest that the insects
occur in abundance in the dry season but in
relatively small numbers in the rainy season.
However, thre is little information on population
trend of the insects in the fields not only in
Thailand but also in other tropical countries.

Considering the high bio-activity and species-
specificity of sex pheromones, attempts to apply
them not only for monitoring the population trend
but also for pest control have been made in some
countries. Traps baited with a sex pheromone lure
can be used to monitor the population trend and to
assist in the decision on the need and/or time of
insecticide application.

The seasonal difference in the body size of the
moths in terms of forewing length is one of the
peculiar biological characteristics of DBM in the
temperate zone; moths found in cool and cold
seasons are larger than those in warm and hot
seasons.m) Furthermore, it was already reported
that larger moths with a long forewing display a
higher fecundity and a superior ability to fly over
longer distances comparing with the smaller ones
with a short forewing.&g) Hence, the characteristics
of the moths found in the temperate zone are
highly correlated with the fecundity and flight
ability.

On the other hand, there has been little
information on the seasonal trend in these
biological characteristics in the tropics in relation
to flight movement and fecundity. The present
study was carried out to analyse the biological
characteristics of DBM in Thailand.

Materials and Methods

To estimate the population trend of DBM in
fields with cruciferous vegetables, traps baited with
a sex pheromone lure (PX®;Takeda Pharmaceutical
Co., Ltd.) were placed in fields located in Bang Po,
Pathum Thani Province, in the suburbs of Bangkok
City, where various kinds of vegetables have been
grown based in high-furrow (Chinese) farming
system (Plate 1). Three traps were placed in three
furrows adjacent to each other, and they were
separated by a distance at least 30m. Chinese
Kkale, Brassica oleracea var alboglabra, and Chinese
white cabbage, B. pekinensis, were grown
alternately in the field. Crucifers and edible
odorous plants such as coriander, sweet basil and
peppermint were grown all the year round in close
proximity. The growers relied on insecticides for
the control of insect pests and sprayed them only
when infestation of vegetables with insects became
severe. The number of DBM captured was
recorded weekly and the pheromone lure was
changed once a month.

In specimens of male DBM captured by traps,
the body size in terms of forewing length was
observed during a period of one year. Forewing
length was measured using a stereoscopic
microscope with a micrometer in the eye piece,
and 30 specimens were checked in each
observation.

Plate 1. High-furrow (Chinese) farming system adopted by
farmers in Pathum Thani area where various kind
of vegetables are grown all year round.
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Results and Discussion

The population trend of male DBM captured
by traps in relation to the period of cultivation of
vegetables from July 1992 to June 1993 is shown in
Fig. 1. There was a clear difference in the recovery
pattern of the number of captured moths after
harvest of the vegetables between the dry and
rainy seasons; the population density in the rainy
season decreased sharply and remaining at a very
low level for several weeks, while that in the dry
season decreased slowly. These differences seemed
to reflect the fact that the DBM population density
in the furrow, including the close proximity, was
relatively high in the dry season, and that the
immigration of moths from the adjacent furrows
was more frequent in the dry season than in the
rainy season. Hence, the population density in the
dry season might have been maintained at a
relatively high level even after harvest of the
vegetables.

It is obvious that the sharp decline in the
number of captured moths coincided with the
harvest of the vegetables, and a time lag in the
recovery of the population density was also
detected for several weeks after harvest of the
vegetables, especially in the rainy season (Fig.1).
Since host plants were not available in the furrows
for several weeks after harvest, the moths captured

1200}
800

400 |

during the period just after harvest were
presumably immigrants from furrows in close
proximity. Furthermore, the range of action of the
pheromone lure was assumed to be narrow as
already demonstrated elsewhere™”.

As mentioned above, it has often been
observed that the damage of crucifers caused by
the infestation with DBM was more serious in the
dry season than in the rainy season. Hence, it was
assumed that the insects occurred in abundance in
the dry season. But as shown in Fig. 1, the present
study indicated that the moths were able to -
maintain a high population level even in the rainy
season provided a sufficient amount of food was
available.

Forewing length of the male moths captured
by traps is shown in Fig. 2. Forewing length was
constant throughout a year without seasonal
changes. The average forewing length was
4.74mm, and in the DBM found in Thailand the
size was as small as that of the DBM found only in
mid-summer in Central J apans).

The body size of the DBM in Thailand was
small and remained constant all the year round,
because the temperature was always high with
negligible seasonal changes (mean annual
temperature was 28.3°C, with a range from 26.0°C
in December to 30.3°C in April). It was confirmed
that the body size of the DBM is determined solely

No. moth/week/trap
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Fig. 1. Seasonal trend in population density of P.xylostella male moths captured by pheromone traps and the
cultivation terms of cruciferous vegetables in Pathum Thani. The dark bar indicates rainy seasons in

Central Thailand.

@—@: chinese kale, A——A: white cabbage
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Fig. 2. Seasonal fluctuation of forewing length of P.xylostella male moths captured by pheromone traps in Pathum Thani.

Figures are expressed as mean =+ S.D. (n=30).

by the rearing temperature at the larval stage
irrespective of rearing density, photoperiod and
genetical factors. The larger moths with a longer
forewing display a higher flight ability than those
with a smaller one””. The DBM in the temperate
zone such as Japan undertake long distance
migrations from southern to northern areas in
spring and early summer seasonsB). Therefore, a
large size may be advantageous for long-distance
flight.

The present study was conducted as a first
step for monitoring the population dynamics of
DBM in Thailand. In future, it will be necessary to
analyse the relationship between the number of
moths captured by traps and actual population
density in the field. It has been shown that the
major drawback of pheromone-monitoring traps is
the difficulty in relating trap-catch to pest insect
density or damage level”. In addition, the efficacy
of a pheromone trap is modified by various factors
such as the population density of wild females,
flight ability of the target insects, temperature and
wind velocityz' 6). In Thailand, farming systems
(e.g. high-furrow system or not) and frequency of
sprinkling may be also important factors. Thus,
quantitative monitoring by using pheromone traps
over a long period of time should be carried out to
analyse the insect population density and the
damage level of vegetables in a large number of

vegetable fields under various cultivation
conditions.
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