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Abstract

The aim of the paper is to highlight the link between climatic conditions and the developmental stages of the species
Cydalima perspectalis. If the temperature is low the evolution in days of the development stages increase and vice
versa. For the population studied in 2020, the first flight of adults took place on May 18, and the last on October 14.
It is clear that it completed 2 generations and the amount of effective temperature for the first generation is 646.7°C
and for the second generation it was 628.3°C. The amount of effective temperature (degrees-days)in the period
2019-2020 for the egg stage varies between 62.8°C in 2020 and 48.6°C in 2019, for the larval stage is between
444.8°C (2020) and 403.4°C (2019) and for the pupae stage the values are between 139.1°C (2020) and 74.1°C
(2019).Under the natural influence of climatic factors, the number of generations of the species Cydalima
perspectalis in the Craiova area varies from one year to another, this suggests that this species is directly dependent
on temperature.
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INTRODUCTION

Cydalima perspectalis Walk. belongs to the
order Lepidoptera, family Crambidae, native
from the Asian Continent [14]. In Europe it
managed to colonize most of the countries:
Germany [5], the Netherlands [19,] France
[9], Switzerland [16], Austria [28], Romania
[13], Belgium [8], Italy [4], Hungary [34],
Turkey [12], Czech Republic [33] and
Slovenia [30].

The most recent reports are from Malta [1],
Northern Macedonia [21], Gibraltar [26],
Lithuania [25], Kosovo [10] and Belarus [31],
in 2018 it was reported in the USA in Ontario
[23]. In the European countries this pest
completes two generation [11], [15], [20], to
three generations per year [16],[29], [22], [3],
[2]. In years with a warmer climate, species
Cydalima perspectalis can develop a fourth
generation [16], [6], [7].

In Galicia, the number of annual generations
has been found to fluctuate depending on
climatic ~ conditions,  completing  two
generations in 2014 and 2015, three
generations in 2016 and up to five generations
in 2017 [27].

In Romania a different number of generations
are reported depending on the area, in Cluj
this species completes two generations/year,
[24], and in Craiova three generations/year
[32]. Research on the ecology of the box tree
moth has been conducted worldwide by the
following authors: [18], [35], [17], [36], [20].
Studies conducted in Japan [18] on laboratory
populations reported a different duration of
development of Cydalima eggs at different
temperatures, so it was shown that with
increasing temperature, the development (in
days) decreases, thus at a temperature of 15°C
egg development period lasts fifteen days, at
20°C lasts seven days, at 25°C lasts four days,
at 30°C lasts three days.

In the areas of origin, full development for the
second and third generations of the same year
takes place in 25 days at a temperature of
25°C [18], and in northern China the second
and third generations of the same year
completed their development within 25 days
at a temperature of 27°C [35].

The developmental period for the pupae stage
of the Cydalima species is 38 days at a
constant temperature of 15°C, 17 days at
20°C, 10 days at 25°C and 7 days at 30°C
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[18], and for the preoviposition period were
5.5 days at 15°C and 3.2 days at 20°C, 2.3
days at 25°C and 2.2 days at 30°C [18].

The lifespan of females is 8.02 + 0.18 days
and 8.69 £ 0.12 days for males [36].

For the population of the species Cydalima
perspectalis studied in Switzerland, the
minimum temperature for the development of
the stages was: 10.91°C and 48-54°C the
amount of effective temperature for the egg
stage, 8.38°C and 322.58°C the amount for
the stage of larva and 11.5°C and 133.33°C
the amount of effective temperature for the
pupae stage, and for the first generation the
effective temperature is 518°C, and for the
second generation is 430°C [20].

In the Garrotxa area, Cydalima perspectalis
develops 3 generations, so they calculated the
amount of effective temperature (degree-days)
for each stage of development according to
generation.

The amount of effective temperature for the
preoviposition period is 36.3°C, for the egg
stage it is 59.5°C, the larval stage is 449.0°C,
and the pupae stage is 148.4°C, these values
correspond to the first generation. For the
second generation for each stage of
development we have the following values,
42.2°C for the preoviposition period, 58.6°C
for the egg stage, for the larval stage was
404.7°C and for the pupae stage was 145.1°C
The amount of effective temperature for the
preoviposition period of the third generation
was 41.1°C, for the egg stage it was 54.2°C,
for the larval stage was 401.3°C, and for the
pupae stage was 95.7°C.

The amount of effective temperature for the
first generation is 693.2°C, for the second
generation 650.6°C, and for the third
generation the value of the actual amount of
temperature is 592.3°C [2].

MATERIALS AND METHODS

The purpose of the research is to show how
climatic conditions influences the
development of Cydalima perspectalis, by
following the evolutionary cycle and
development period (in days), each stage was
staggered in correlation with the average
temperature. The researches were carried out
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in field conditions, in the Al. Buia Botanical
Garden from Craiova in 2020. For the
monitoring of each stage of development, we
took samples from field and counting of the
larvae  was made weekly.  Accurate
identification of the flight period of adults of
the species Cydalima perspectalis was

performed using pheromone traps (Photo 1).

Photo 1. Mounting phone traps
Source: Own experiment. Original.

RESULTS AND DISCUSSIONS

The data obtained with the help of pheromone
traps, made it possible to determine the flight
period of the species Cydalima perspectalis in
Craiova, the first adults being caught on May
18, and the last adults were on October 14.
The flight of the adults of the hibernating
generation, was staggered between May 18th
and June 25th, the peak of the flight period
was on June 10th.

After a period of inactivity of about 3 and a
half weeks, a second flight period begins on
July 20, corresponding to the first generation
and lasts until August 24. The maximum of
the flight period was between July 29 and
August 12.

The third flight period starts on September 7
and lasts until October 14, the maximum
flight curve being between September 15 and
23.

The flight curve of adults of the species
Cydalima perspectalis during 2020 shows
three peaks of activity, specific to the
hibernating generation (May 18-June 25), the
first generation (July 20-August 25) and the
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second generation (September 7 and October
14) (Fig.1).
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Fig. 1. Flight phenology of Cydalima perspectalis in
2020
Source: Own results.

Most of the larvae came out of diapause in the
second decade of March, being at the 4th age
of larval development and evolved over a
period of 50 days until the appearance of the
first pupae in the field (Photo. 2).

Photo 2. The beginning of hibernating larvae activity
Source: Original.

The pupae stage of the hibernating generation
lasted 17 days until the appearance of the first
adults, at a temperature of 16.9°C.

The eggs of the first generation were observed
in the third decade of May and their
development lasted 15 days at an average
temperature of 15.1°C. The larvae were
observed on June 6 and their development
lasted over a period of 31 days at an average
temperature of 22.3°C, the first pupae were
observed on July 7 and developed over a
period of 13 days at an average temperature of
22.2°C, and the first adults appeared on July
20.

The second generation appeared on July 24,
the eggs of this generation developed for 5
days at an average temperature of 22.2°C,
after this period appeared the first larvae that
developed for 27 days at an average
temperature of 24.6°C. For the pupae stage
the average temperature was 22.7°C, and the
evolution of this stage was 12 days. The
adults of the second generation appeared on
September 7.

For the third generation, the eggs developed
over a period of 4 days at an average
temperature of 24°C, and from September 15
the larvae evolved.

The data mentioned above represent the
minimum duration from which each stage of
each generation of species Cydalima
perspectalis evolved. During the research it
was observed that the larvae of the winter
generation are affected by the constant
temperature changes from May to April, some
of them were found dead in the last decade of
March (5.9°C) and the first decade of April
(8.8°C), then the lowest values of the
development period of the hibernating larvae
were registered.

During 2020, the species Cydalima
perspectalis  developed two  complete
generations, and the third is partial. In 2019 in
the same area it has developed 3 generation
and the fourth was partial, in this case
temperature was the main cause of the
differences of generation from a year to
another.

However, third-generation larvae, even if they
completed their cycle, would not survive as a
pupae stage due to the low temperature
recorded after the third decade of October
(11.6°C) and November (5.5°C).

So for the two generations completed in 2020
by the box tree moth, the amount of effective
temperature for the egg stages of the first
generation was 62.8°C, for larva stage was
444.8°C and for the pupae stage was 139.1°C
is 646.7°C, and for the second generation the
amount of effective temperature is 628.3°C,
the data are presented in Table 1 and for the
data already published for the year 2019, the
amount of effective temperature is presented
in Table 2.
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Table 1. The amount of effective temperature (degree-days) in 2020 for the development stages of Cydalima

perspectalis

EGG

LARVA

PUPAE

TOTAL CYCLE

Source: Own results.

62.8°C 56.5°C
444.8°C 437.4°C
139.1°C 134.4°C
646.7°C 628.3°C

Table 2. The amount of effective temperature (degree-days) in 2019 for the development stages of Cydalima
perspectalis
DEVELOPMENT

1ST
STAGES

EGG 53°C

GENERATION

2ND
GENERATION

3RD
GENERATION

AMOUNT OF
EFFECTIVE
TEMPERATURE
2019

LARVA 431.8°C 426.1°C 403.4°C
PUPAE 137.5°C 135°C 74.1°C
TOTAL CYCLE 622.3°C 612.6°C 526.1°C

Source: Own results.

The amount of effective temperature for 2019
for the three generations completed in this
area, the values for the egg stage are: 53°C for
the first generation, 51.5°C for the second
generation and 48.6°C for the third
generation. The amount of effective
temperature for the larval stage was beetwen
431.8°C and 403.4°C and or the pupae stage
variated beetwen 137.5°C for the first
generation, 135°C for the second generation
and 74.1°C for the third generation.

These variations are encountered due to
climatic conditions, if in 2019 there were 3
complete generations, and the fourth partial,
in 2020 we have 2 complete generations, and
the third partial, under the influence of
temperatures in the area. This tells us that the
development of the species Cydalima
perspectalis depends entirely on temperature
and then on food.

CONCLUSIONS

Temperature is the main climatic factor that
can influence the development of the box tree
moth from a year to another. If the
temperature is low the evolution in days of the
development stages increase and vice versa.
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For the population studied in 2020, the first
flight of adults took place on May 18, and the
last on October 14.

In 2019 we have 3 generation and the fourth
generation is partial and in 2020 this species
completed 2 generation and the third is partial,
in this case under natural climatic condition
the life cycle of the speciei Cydalima
perspectalis can variated from a year to
another.

The amount of effective temperature (degrees-
days) for the egg stage varies between 62.8°C
in 2020 and 48.6°C in 2019, for the larval
stage is between 444.8°C (2020) and 403.4°C
(2019) and for the pupae stage the values are
between 139.1°C (2020) and 74.1°C (2019).
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